133 Union Street, Authorised by: O
Brooklyn, Passivhaus Institut
NY 11231. Dr. Wolfgang Feist

Rheinstr. 44/46

D-64283 Darmstadt

Certificate

Passive House Academy hereby certifies the following building as a

Quality Approved Passive House

Park Passive, 4211 East Lee Street, Seattle, WA, USA
Client: Ritchie/Cascade Built, 4111 E. Madison St. Suite 104, Seattle, WA, USA

Architect: Marie Ljubojevic and Lauren McCunney/NK Architects, 310 First
Avenue S., Suite 4S, Seattle, WA, USA

Passive House Rob Harrison/HARRISON architects, 1402 3rd Avenue, Suite 515,
Consultant: Seattle, WA, USA

This building was designed to meet Passive House criteria as defined by the Passive House Institute.
With appropriate on-site implementation, this building will have the following characteristics:

e Excellent thermal insulation and optimised connection details with respect to building physics. High
thermal comfort during the summer has been considered and the heating demand or heating load will be
limited to

e 15 kWh per m2 of living area and year or 10 W/m?, respectively

e A highly airtight building envelope, which eliminates draughts and reduces the heating energy demand:
The air change rate through the envelope at a 50 Pascal pressure difference, as verified in accordance
with ISO 9972, is less than

0.6 air changes per hour with respect to the building’s volume

e A controlled ventilation system with high quality filters, highly efficient heat recovery and low electricity
consumption, ensuring excellent indoor air quality with low energy consumption

e A total primary energy demand for heating, domestic hot water, ventilation and all other electric
appliances during normal use of less than

120 kWh per m2 of living area and year

This certificate is to be used only in combination with the associated certification documents, which describe
the exact characteristics of the building.

Passive Houses offer high comfort throughout the year and can be heated with little effort, for example, by
heating the supply air. The building envelope of a Passive House is evenly warm on the inside and the
internal surface temperatures hardly differ from indoor air temperatures. Due to the highly airtight envelope,
draughts are eliminated during normal use. The ventilation system constantly provides fresh air of excellent
quality. Heating costs in a Passive House are very low. Thanks to their low energy consumption, Passive
Houses offer security against energy scarcity and future rises in energy prices. Moreover, the climate impact
of Passive Houses is low as they reduce energy use, thereby resulting in the emission of comparatively low
levels of carbon dioxide (CO,) and other pollutants.

issued:
Broomhall Busin

b

Tomas O’'Leary
Director
Passive House Academy

Park Wicklow, May 27th, 2013

Certificate-ID: 6115_MosArt_PH_20130527_TOL



Certification
Documentation

Specific building demands with reference to the treated floor area use: Monthly method
Treated floor area 181.7 m Requirements Fulfilled?*
Space heating Annual heating demand 15 KWh/(m?a) 15 kWh/(m?a) yes
Heating load 13 W/m? 10 Wim?
Space cooling Overall specific space cooling demand 15 kth{mza} 15 kWhi/{m?a) yes
Cooling load 18 Wim?
Frequency of overheating (> 25 °C) Y%
. 5 heat id cooling, 4 T ff 2
P”mary Energy dehun:?ji;ialfn.ng;:.': ;ousl':%culd eleciricity. 1 16 kWhr{mza} 120 kW h"l(m‘a} yes
DHW, space heating and auxiliary electricity 58 kWh,-'[mEa)
Specific primary energy reduction through solar electricity KWh,"[mEa)
Airtightness Pressurization test result ngy | 0.6 1/h | 0.6 1/h yes

™ empty field: data missing; - no requirement

This building has been awarded the
Quality Approved Passive House

certificate by Passive House Academy.

This certification is based solely on the design data and specifications provided to Passive
House Academy by the client for the purpose of certification. Passive House Academy has
checked and approved the building’s energy balances accordingto these data.

This certification does not cover quality assurance of the construction work or design
implementation. Passive House Academy hereby takes no responsibility for any faults in the
above.



Passive House verification

Photo or Drawing

Building:

Park Passive

Street:

4211 E. Lee Street

Postcode/City:

Seattle, WA 98122

Country:

USA

Building Type:

Single Family Residential

Climate:

Seattle

Home Owner(s) / Client(s):

Sloan Ritchie - CascadeBuilt

Street:

Postcode/City:

Seattle, WA 98122

Architect:

Nicholson Kovalchick Architects

Marie Ljubojevic

Street:

4302 SW Alaska Street, Suite 200

Postcode/City:

Seattle, WA 98116

Mechanical System:

ImaginEnergy Jonathan Cohen

Street:

4039 N Broadway

Postcode/City:

Portland, OR 97227

Year of Construction:

Number of Dwelling Units:

Enclosed Volume V!

Number of Occupants:

2012 Interior Temperature: 20.0 °C
1 Internal Heat Gains: 2.1 Wim?
616.1
52

Specific building demands with reference to the treated floor area

use: Monthly method

Treated floor area 181.7 m’ Requirements Fulfilled?*
Space heating Annual heating demand 15 kWh/(m?a) 15 kWh/(m?2a) yes
Heating load 13 W/m? 10 W/m2 -
Space cooling Overall specific space cooling demand 15 kWh/(mZa) 15 kWh/(m2a) yes
Cooling load 18 W/m? - -
Frequency of overheating (> 25 °C) % - -
. Space heating and cooling, 2
Primary Energy dehumidification, DHW, household electricity. 116 kWh/(m a) 120 kwh/(m?a) YEs
DHW, space heating and auxiliary electricity 58 kWh/(mza) - -
Specific primary energy reduction through solar electricity kWh/(mza) - -
Airtightness Pressurization test result nso || 0.6 1/h || 0.6 1/h
* empty field: data missing; - no requirement
Passive House? yes
We confirm that the values given herein have been Name: Registration number PHPP:
determined following the PHPP methodology and based ‘ ‘ ‘ ‘
on the characteristic values of the building. The PHPP Surname: Issued on:
calculations are attached to this application. ‘ ‘ ‘ ‘
Company: Signature:

PHPP, Verification

637 2013 05 23 Certificaiton PHPP BR&LN.xlsm



room no: room name: areaft2 aream2 tfaft2 tfam2 adjustmen
0.01 entry 116.93 10.863 116.93 10.863 100%
0.02 powder rm 34.35 3.191 34.35 3.191 100%
0.03 mudroom 47.15 4.380 47.15 4.380 100%
0.04 mech rm 31.66 2.941 31.66 2.941 100%
0.05 living/dining/kitchen 442.29 41.089 442.28 41.089 100%
1.06 bedroom1 125.71 11.678 125.71 11.678 100%
1.07 closet 18.94 1.760 18.94 1.760 100%
1.08 landing 229.44 21.315 229.43 21.315 100%
1.09 linnen closet 63.10 5.862 63.10 5.862 100%
1.10 bedroom3 127.84 11.876 127.84 11.876 100%
1.11 closet 18.94 1.760 18.94 1.760 100%
1.12 bathroom 63.10 5.862 63.10 5.862 100%
1.13 bedroom2 93.75 8.709 93.75 8.709 100%
1.14 closet 19.97 1.855 19.97 1.855 100%
2.15 den 193.04 17.933 193.03 17.933 100%
2.16 closet 21.75 2.021 21.75 2.021 100%
2.17 master bedroom 227.77 21.160 227.76 21.160 100%
2.18 master bath 79.65 7.399 79.65 7.399 100%
0.01 void 60.30 5.602 0%
1.02 void 62.75 5.829 0%
1.03 void 132.16 12.278 0%
2.04 void 57.50 5.342 0%

1955.32| 181.655
TFAft2] TFA m?

Wall Area's

wall no  description areaft2 aream2

w-n-1 wood siding 412.78 38.347

w-n-2 fiber cement cladding 976.42 90.709

w-n-3 fiber cement cladding 199.61 18.544

w-e-1 hard wood siding 186.09 17.288

w-e-2 wood siding 144.77 13.449

w-e-3 fiber cement cladding 54.40 5.054

w-e-4 fiber cement cladding 178.72 16.603

w-e-5 fiber cement cladding 161.73 15.025

w-s-1 hard wood siding 642.02 59.644

w-s-2 wood siding 74.67 6.937

Ww-s-3 fiber cement cladding 91.75 8.524

w-s-4 fiber cement cladding 538.19 49.998

w-w-1 fiber cement cladding 54.35 5.049

W-W-2 wood siding 143.40 13.322

W-w-3 hard wood siding 168.68 15.670

w-w-4 fiber cement cladding 340.45 31.628



roof light wall 1
roof light wall 2
roof light wall 3
roof light wall 4

flat roof 1
flat roof 2
flat roof 3
sloped roof
roof light roof

floor slab

floor over car port
floor for stairs
floor @ 2nd floor

floor slab perimeter

5.96
13.11
16.00
13.11

748.00
124.67
16.00
378.80
37.37

911.08
187.42
24.00
57.17

0.554
1.218
1.486
1.218

69.489
11.582
1.486
35.191
3.472

84.639
17.411
2.230
5.311



height m volume ft3 volume m3

2.50 958.66 27.15
2.50 281.62 7.97
2.50 386.56 10.95
2.50 259.57 7.35
2.75 3994.70 113.12
2.65 1093.33 30.96
2.65 164.73 4.66
2.65 1995.49 56.51
2.65 548.79 15.54
2.35 983.93 27.86
2.65 164.73 4.66
2.65 548.79 15.54
2.65 815.36 23.09
2.65 173.68 4.92
2.42 1534.52 43.45
2.42 172.90 4.90
2.42 1810.59 51.27
2.42 633.15 17.93
2.79 552.73 15.65
2.95 606.48 17.17
2.95 1277.33 36.17
2.42 457.08 12.94

18957.65 536.82

Volume V ns0 (Volume V n50

aream?  height m? Volume V € estimated

| 616.09|




Passive House verification

AREAS DETERMINATION

Building: Park Passive ‘ Heating demand
Summary ) » Average U-
Building element overview Value
TR Area group Lo Area Unit Comments GRS
1 Treated Floor Area 181.65 m?_|Living area or useful area within the thermal envelope
2 [North Windows A 24.24 m2 North Windows 0.989
3 |East Windows A 17.34 m? East Windows 0.914
4 South Windows A 19.26 m? Results are from the Windows worksheet. South Windows 0.943
5 |West Windows A 17.47 m? West Windows 0.894
6 Horizontal Windows A 1.60 m2 Horizontal Windows 1.055
7 Exterior Door A 0.00 m? | Please subtract area of door from building element Exterior Door
8 |Exterior Wall - Ambient A 334.54 m?2_|Window areas are subtracted from the individual areas specified in the "Windows" Exterior Wall - Ambient 0.104
9 Exterior Wall - Ground B 0.00 m? | Temperature Zone "A" is ambient air. Exterior Wall - Ground
10 __|Roof/Ceiling - Ambient A 141.98 m?_|Temperature zone "B" is the ground. Roof/Ceiling - Ambient 0.097
11 [Floor slab / ceiling B 84.64 m? Floor slab / basement ceiling 0.048
12 0.00 m?2 | Temperature zones " and "X" may be used. NOT "I
13 0.00 m? [T zones "A", "B","P" and "X" may be used. NOT "I" Factor for X
14 X 0.00 m?_|Temperature zone Please provide user-defined reduction factor (0 <f, <1): | 75%
Thermal Bridge Overview ¥ (W/(mK)]
15 [Thermal Bridges Ambient [ A ] 138.74 [ m Junitsinm Thermal Bridges Ambient -0.053
16 _|Perimeter Thermal Bridges | 40.03 | m [Unitsinm; zone "P" is perimeter (see Ground worksheet) Perimeter Thermal Bridges 0.038
17__|Thermal Bridges Floor Slab B8 ] 0.00 | m [Unitsinm Thermal Bridges Floor Slab
18 |Partition Wall to Neighbour | 0.00 [ _m2 [No heat losses, only considered for the heating load calculation. Partition Wall to Neighbour
Total thermal envelope | 641.08 | m2 | Average Therm. Envelope 0.190
Areainput
User. Sub Subtraction Sélection of the pvalue
- i
Area Nr: | Building element description” - | Group Nr Assigned to group Y i X 1 VSErDEIEry: 12 |2 rraictioh s 120 -window:afeas: |3} & Aited: covrespondolng wuilaing:: || VD
ity [m] [m] mined [m? (m?)
[me] [ element assembly.
Treated Floor Area 1 [Treated Floor Area 1 [ x( X +| 181.65 | - )= 1817
North Windows 2 North Windows 24.2 From Windows sheet 0.989
East Windows 3 |East Windows 17.3  [From Windows sheet 0.914
South Windows 4__|South Windows Please comblete in Windows worksheet onlv! 9.3 [From Windows sheet 0.943
West Windows 5 [West Windows 17.5  [From Windows sheet 0.894
Horizontal Windows 6 Horizontal Windows 1.6 From Windows sheet 1.055
Exterior Door 7 |Exterior Door x( x + - )- = U-Value Exterior Door
1 |w-n-1 wood siding 8 Exterior Wall - Ambient 1| x( X +| 38.35 | - ) - 15.0 = 23.4 external wall vl 1 0.104
2 |w-n-2 fiber cement cladding 8 |Exterior Wall - Ambient 1 [ x( X +| 90.71 |- )- 5.6 = 85.2 wl 1 0.104
3 w-n-3 fiber cement cladding 8 Exterior Wall - Ambient 1 | x( X +| 18.54 | - ) - 3.7 = 14.8 v 1 0.104
4 w-e-1 hard wood siding 8 Exterior Wall - Ambient 1 | x( X +| 17.29 - )- 3.5 = 13.8 v 1 0.104
5 w-e-2 wood siding 8 Exterior Wall - Ambient 1 | x( X +| 13.45 - ) - 2.8 = 10.7 v 1 0.104
6 w-e-3 fiber cement cladding 8 Exterior Wall - Ambient 1 | x( X + 5.05 - )- 0.0 = 5.1 v 1 0.104
7 w-e-4 fiber cement cladding 8 Exterior Wall - Ambient 1 | x( X +| 16.60 - ) - 5.1 = 11.5 v 1 0.104
8 |w-e-5 fiber cement cladding 8 |Exterior Wall - Ambient 1 [ x( X +| 15.02 | - )- 6.0 = 9.1 wl 1 0.104
9 w-s-1 hard wood siding 8 Exterior Wall - Ambient 1 | x( X +| 59.64 | - ) - 2.1 = 57.5 v 1 0.104
10 |w-s-2 wood siding 8 | Exterior Wall - Ambient 1 [x( X | 6.94 | - )- 1.2 = 57 vl 1 0.104
11 |w-s-3 fiber cement cladding 8 Exterior Wall - Ambient 1 | x( X + 8.52 - )- 0.0 = 8.5 v 1 0.104
12 [w-s-4 fiber cement cladding 8 |Exterior Wall - Ambient 1 [ x( X +| 50.00 | - )- 13.4 = 36.6 wl 1 0.104
13 [w-w-1 fiber cement cladding 8 Exterior Wall - Ambient 1 | x( X + 5.05 - )- 0.0 = 5.0 w| 1 0.104
14 |w-w-2 wood siding 8 Exterior Wall - Ambient 1 | x( X +| 13.32 - )- 2.4 = 10.9 v 1 0.104
15  |w-w-3 hard wood siding 8 Exterior Wall - Ambient 1 | x( X +| 15.67 - ) - 1.0 = 14.6 v 1 0.104
16 [w-w-4 fiber cement cladding 8 |Exterior Wall - Ambient 1 [ x( X +| 31.63 | - )- 14.0 = 17.6 wl 1 0.104
17 |roof light wal 8 Exterior Wall - Ambient 1| x( X + 0.55 - )- 0.0 = 0.6 s w| 2 0.106
18 |[roof light wal 8 Exterior Wall - Ambient 1| x( X +] 1.22 - )- 0.0 N 1.2 s vl 2 0.106
19 |roof light wal 8 Exterior Wall - Ambient 1 | x( X + 1.49 - )- 0.0 = 1.5 s w| 2 0.106
20 |roof light wall 4 8 Exterior Wall - Ambient 1 | x( x +] 1.22 - )- 0.0 N 1.2 vl 2 0.106
21 x( X + - ) - 0.0 = w| O
22 |flat roof 1 10 |Roof/Ceiling - Ambient 1 [ x( X +| 69.49 | - )- 0.0 = 69.5 e vl 3 0.091
23 [flat roof 2 10 Roof/Ceiling - Ambient 1 | x( X +| 11.58 - )- 0.0 = 116 e v 4 0.110
24 |flat roof 3 10 |Roof/Ceiling - Ambient 1 [ x( X | 1.49 | - )- 0.0 = 15 . v 5 0.102
25 |[sloped roof 10 Roof/Ceiling - Ambient 1 [ x( X +| 35.19 - )- 2.6 = 32.6 S v 7 0.113
26 |roof light roof 10  |Roof/Ceiling - Ambient 1| x( x +| 3.47 - )- 1.6 N 1.9 s vl 2 0.106
27 x( X + - ) - 0.0 = w| O
28 |floor slab 11 |Floor slab / basement ceiling 1 [ x( X +| 84.64 | - )- 0.0 = 84.6 vl 8 0.048
29 |[Floor over car port 10 [Roof/Ceiling - Ambient 1 | x( X +| 17.41 | - )- 0.0 = 17.4 w| 6 0.079
30 |[floor for stairs 10 Roof/Ceiling - Ambient 1 | x( X + 2.23 - )- 0.0 = 2.2 R v 5 0.102
31 [floor @ 2nd floor 10 [Roof/Ceiling - Ambient 1 | x( X +| 5.31 - )- 0.0 = 5.3 w| 5 0.102
32 x( x + - )- 0.0 = w| O
33 x( X + - )- 0.0 = w| O
34 x( X + - )- 0.0 = wl O
35 x( X + - )- 0.0 = w| O
36 x( x + - )- 0.0 = vl O
37 x( X + - ) - 0.0 = w| O
38 x( x + - )- 0.0 = vl O
39 x( X + - )- 0.0 = w| O
40 x( X + - )- 0.0 = w| O
41 x( X + - )- 0.0 = w| O
42 x( X + - )- 0.0 = w| O
43 x( X + - )- 0.0 = w| O
44 x( x + - )- 0.0 = vl O
45 x( X + - )- 0.0 = w| O
46 x( X + - )- 0.0 = w| O
47 x( X + - )- 0.0 = w| O
48 x( X + - )- 0.0 = w| O
49 X ( X + B )- 0.0 = vl 0
50 x( X + - )- 0.0 = w| O
51 x( X + - ) - 0.0 = w| O
52 x( x + - )- 0.0 = vl O
53 x( X + - )- 0.0 = w| O
54 x( x + - )- 0.0 = vl O
55 x( X + B )- 0.0 = vl 0
56 x( x + - )- 0.0 = wl 0
57 X ( X ¥ B )- 0.0 = w| O
58 x( X + - )- 0.0 = w| O
59 x( X + - )- 0.0 = w| O
60 x( X + - )- 0.0 = w| O
61 x( X + - )- 0.0 = w| O
62 x( X + - )- 0.0 = w| O
63 x( X + - ) - 0.0 = w| O
64 x( X + - )- 0.0 = w| O
65 X( X ¥ B )- 0.0 = vl 0
66 x( x + - )- 0.0 = vl O
67 x( X + - ) - 0.0 = w| O
68 x( X + - )- 0.0 = w| O
69 x( X + - )- 0.0 = w| O
70 x( X + - )- 0.0 = w| O
71 x( X + - )- 0.0 = w| O
72 x( x + - )- 0.0 = vl O

PHPP, Areas
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Passive House verification
AREAS DETERMINATION

Building: Park Passive Heating demand

Summary:. » » Average U-
i s Building element overview Valuze
N Area group. Ynd Area Unit Comments [W/(m2K)]
1 Treated Floor Area 181.65 m?_|Living area or useful area within the thermal envelope
2 North Windows A 24.24 m2 North Windows 0.989
3 |East Windows A 17.34 m2 East Windows 0.914
4 [South Windows A 19.26 m? Resuilts are from the Windows worksheet. South Windows 0.943
5 |West Windows A 17.47 m2 West Windows 0.894
6 Horizontal Windows A 1.60 m2 Horizontal Windows 1.055
7 Exterior Door A 0.00 m? | Please subtract area of door from building element Exterior Door
8 |Exterior Wall - Ambient A 334.54 m?_|Window areas are subtracted from the individual areas specified in the "Windows" Exterior Wall - Ambient 0.104
9 Exterior Wall - Ground B 0.00 m? | Temperature Zone "A" is ambient air. Exterior Wall - Ground
10 __|Roof/Ceiling - Ambient A 141.98 m?_|Temperature zone "B" is the ground. Roof/Ceiling - Ambient 0.097
11 |Floor slab / ceiling B 84.64 m? Floor slab / basement ceiling 0.048
12 0.00 m?2 | Temperature zones " and "X" may be used. NOT "I
13 0.00 m?_|T¢ zones "A", "B","P" and "X" may be used. NOT "I Factor for X
14 X 0.00 m?_|Temperature zone Please provide user-defined reduction factor (0 <f, < 1): | 75%
Thermal Bridge Overview ¥ [WImK)]
15 [Thermal Bridges Ambient | 138.74 [ m [Unitsinm Thermal Bridges Ambient -0.053
16 _|Perimeter Thermal Bridges | 40.03 | m [Unitsinm; zone "P" is perimeter (see Ground worksheet). Perimeter Thermal Bridges 0.038
17__|Thermal Bridges Floor Slab B8 ] 0.00 | m [Unitsinm Thermal Bridges Floor Slab
18 |Partition Wall to Neighbour | 0.00 [ _m2 [No heat losses, only considered for the heating load calculation. Partition Wall to Neighbour
Total thermal envelope | 641.08 | m2 | Average Therm. Envelope 0.190
Thermal Bridge Inputs
Usér deter- ns:fﬂsa; Input of
No. THBial oo Grape | assigneittowoup: 20 e P b dbsi Hihs
ength
[m] i) WI(mK)
1 Footing 16  |Perimeter Thermal Bridges i x(| 40.03 | - )= 40.03 Footing 0.038
2 |Eaves at Slope 15 [Thermal Bridges Ambient 1 x(| 10.97 | - )= 10.97 Eaves at Slope -0.019
3 |Eaves Internal 15  [Thermal Bridges Ambient 1 x(| 10.97 |- )= 10.97 Eaves Internal 0.000
4 Eaves/Verge 15  [Thermal Bridges Ambient 1 x(| 41.96 | - )= 41.96 Eaves/Verge -0.080
5 External Wall Corner 15  |Thermal Bridges Ambient a x(| 47.18 | - )= 47.18 External Wall Corner -0.073
6 Internal Wall Corner 15 |Thermal Bridges Ambient 1 x(| 11.13 | - = 11.13 Internal Wall Corner 0.038
7 |Overhang 15 | Thermal Bridges Ambient 1 x(| 12.07 | - = 12.07 Overhang -0.074
8 [Overhang/Projection Intern| 15 |Thermal Bridges Ambient 1 x(| 4.45 - = 4.45 Overhana/Projection Internal Core| 0-026
9 x( - )=
10 X ( - )=
11 X ( - )=
12 x( - )=
13 x( - =
14 x( - )=
15 X ( - )=
16 x( - )=
17 X ( - )=
18 x( . =
19 x ( - =
20 x( - )=
21 X ( - )=
22 x( - )=
23 X ( - )=
24 x( . =
25 X ( - =
26 x( - )=
27 X ( - =
28 x( - )=
29 X ( - )=
30 x( - )=
31 X ( - )=
32 x( - )=
33 X ( - )=
34 x( - )=
35 X ( - )=
36 x( - )=
37 X ( - )=
38 X ( - )=
39 X ( - )=
40 X ( - )=
41 x( - )=
42 x( - )=
43 x( - )=
44 x( - )=
45 x( - )=
46 x( - )=
47 x( - )=
48 x( - )=
49 x( - )=
50 x( - )=
51 X ( - )=
52 x( - )=
53 x ( - )=
54 x( - )=
55 x ( - )=
56 x( - )=
57 X ( - )=
58 x( - )=
59 X ( - )=
60 x( - )=
61 X ( - )=
62 x( - )=
63 X ( - )=
64 x( - )=
65 X ( - )=
66 x( - )=
67 x( , )=
68 x( - )=
69 X ( - )=
70 x( - )=
71 x( , )=
72 X ( - )=
73 x( - )=
74 X ( - )=

PHPP, Areas 637 2013 05 23 Certificaiton PHPP BR&LN.xlsm



Passive House verification

U-LIST
Compilation of the building elements calculated in the U-Values worksheet and other construction types from databases.
Type
Asse o Total
n’:‘l())ly Assembly description thickness U-Value
m W/(m2K)
1 |external wall 0.425 0.104
2 |skylight wall/roof 0.333 0.106
3 |flat roof 1 0.479 0.091
4 |flat roof 2 0.371 0.110
5 |floor/roof at stairs 0.425 0.102
6 |floor over car port 0.590 0.079
7 |sloped roof 0.359 0.113
8 |floor slab 0.813 0.048
9 |Polyiso Bridged Conductivity 1.000 0.030
10 |Blown Fiber Glass Bridged Conductivity 1.000 0.040
11 |Blown Fiber Glass Bridged Conductivity 1.000 0.046
12
13
14
15
16
17
18
19
20

PHPP 2007, U-List 637 2013 05 23 Certificaiton PHPP BR&LN.xIsm



Passive House verification

U-VALUES OF BUILDING

ELEMENTS

Wedge shaped building element layers and

Building: Park Passive

‘ still air spaces -> Secondary calculation to the right

Assembly No. Building assembly description Interior insulation?
1 ‘external wall ‘
Heat transfer resistance [n2K/W] interior Rsi:| 0.13
exterior R, :| 0.04
Area section 1 LIWImK)]  Area section 2 (optional) AIWImK)]  Area section 3 (optional) A WI(mK)] Thickness [mm]
1.|osb board 0.130 13
2. |Fiberglass blow in ins 0.038 tji 35x57 @600ccs 0.130 35
3. Fiberglass blow in ing 0.038 tji 171x10 @600ccs 0.130 171
4.|Fiberglass blow in ins 0.038 tji 35x57 @600ccs 0.130 35
5./0sb board 0.130 13
6. Fiberglass blow in ins 0.038 |2x6 stud @600ccs 38x| 0.130 140
7./ Finished plywood 0.130 19
g. Fiber cement/wood cladding
Percentage of Sec. 2 Percentage of Sec. 3 Total
%% ‘ 1.7% | 42.5 |cm
U-Value: 0.104 W/(mzK)
Assembly No. Building assembly description Interior insulation?
2 skylight wall/roof \ \
Heat transfer resistance [n2K/W] interior Rsi:| 0.13
exterior R, :| 0.04
Area section 1 A WimK)]  Area section 2 (optional) A wi/(mK)]  Area section 3 (optional) A [W/(mK)] Thickness [mm]
1./polyiso insulation 0.023 102
2./osb board 0.130 13
3. Fiberglass blow in ing 0.038 [2x8 stud @ 600ccs 51 0.130 203
4. plaster board 0.250 16
5.
6.
7.
8.
Percentage of Sec. 2 Percentage of Sec. 3 Total
I
U-Value: 0.106 W/(m2K)
Assembly No. Building assembly description Interior insulation?
3 flat roof 1 ‘ ‘
Heat transfer resistance [n2K/W] interior Rsi:| 0.10
exterior Rse:| 0.04
Area section 1 LIWImK)]  Area section 2 (optional) AIWImK)]  Area section 3 (optional) A WI(mK)] Thickness [mm]
1. roxul insulation 0.037 102
2.|plywood sheating 0.130 13
3. Fiberglass blow in ing 0.038 |57x417 stud @ 600ccs 0.130 356
4./0sb board 0.130 10
5.12x4 furring
6. 5/8" gwb
7.
8.
Percentage of Sec. 2 Percentage of Sec. 3 Total
| [ 479 e
U-Value: 0.091 W/(m2K)

PHPP, U-Values
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Passive House verification

U-VALUES OF BUILDING

Building: Park Passive

ELEMENTS

Wedge shaped building element layers and
still air spaces -> Secondary calculation to the right

Assembly No. Building assembly description Interior insulation?
4 ‘flat roof 2 ‘ ‘
Heat transfer resistance [m2K/W] interior Rsi : | 0.10 |
exterior R, :| 0.04
Area section 1 LIWImK)]  Area section 2 (optional) AIWImK)]  Area section 3 (optional) A WI(mK)] Thickness [mm]
1./roxul insulation 0.037 102
2..plywood sheating 0.130 19
3. Fiberglass blow in ing 0.038 |[tji 35x57 @600ccs 0.130 35
4. Fiberglass blow in ins 0.038 tji 171x10 @600ccs 0.130 171
5. Fiberglass blow in ing 0.038 |[tji 35x57 @600ccs 0.130 35
6. 0sb board 0.130 10
7.12x4 furring
8./5/8" gwb
Percentage of Sec. 2 Percentage of Sec. 3 Total
%% ‘ 1.7% ‘ | 37.1 |cm
U-Value: W/(mZK)
Assembly No. Building assembly description Interior insulation?
5 floor/roof at stairs ‘ ‘
Heat transfer resistance [m2K/W] interior Rsi : [ 0.17 |
exterior Re,:| 0.04
Area section 1 AwimK)]  Area section 2 (optional) A wi/(mK)]  Area section 3 (optional) A W/(mK)] Thickness [mm]
1./epsl5 foam insulation| 0.040 102
2. |Fiberglass blow in ins 0.038 |2x12 stud @600ccs 51] 0.130 305
3. .plywood sheating 0.130 19
4. Finishh floor
5.
6.
7.leps 15 0.040
g..eps 29 0.034
Percentage of Sec. 2 Percentage of Sec. 3 Total
s | - [ 425 [
U-Value: W/(mZK)
Assembly No. Building assembly description Interior insulation?
6 floor over car port ‘ ‘
Heat transfer resistance [m2K/W] interior Rsi : [ 0.17 |
exterior Re,:| 0.04
Area section 1 AwimK)]  Area section 2 (optional) A wi/(mK)] Area section 3 (optional) A W/(mK)] Thickness [mm]
1./ plywood sheating 0.130 19
2. |Fiberglass blow in ins 0.038 tji 35x57 @600ccs 0.130 35
3. Fiberglass blow in ing 0.038 tji 171x10 @600ccs 0.130 171
4.|Fiberglass blow in ins 0.038 tji 35x57 @600ccs 0.130 35
5./0sb board 0.130 13
6. Fiberglass blow in ins 0.038 |soffit framing 0.130 305
7./sheating 0.130 13
g. furring/fiber cement cladding
Percentage of Sec. 2 Percentage of Sec. 3 Total
‘ 1.7% ‘ | 59.0 |cm
U-Value: W/(mZK)

PHPP, U-Values
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Passive House verification
U-VALUES OF BUILDING ELEMENTS

Building: ‘ Park Passive ‘ still air spaces -> Secondary calculation to the right
Assembly No. Building assembly description Interior insulation?
7 ‘sloped roof ‘ ‘
Heat transfer resistance [m2K/W] interior Rsi:| 0.10

exterior R, :| 0.04

Area section 1 AwimK)]  Area section 2 (optional) AL wi/mK)]  Area section 3 (optional) A W/(mK)] Thickness [mm]
1./roxul insulation 0.037 102
2..plywood sheating 0.130 13
3. Fiberglass blow in ing 0.038 |[tji 35x57 @600ccs 0.130 35
4. Fiberglass blow in ins 0.038 tji 165x10 @600ccs 0.130 165
5. Fiberglass blow in ing 0.038 |[tji 35x57 @600ccs 0.130 35
6. 0sb board 0.130 10
7.12x4 furring
8./5/8" gwb

Percentage of Sec. 2 Percentage of Sec. 3 Total
‘ 1.7% ‘ | 35.9 |cm
U-Value: W/(mZK)
Assembly No. Building assembly description Interior insulation?
8 floor slab ‘ ‘
Heat transfer resistance [m2K/W] interior Rsi : [ 0.17 |
exterior R, :| 0-00
Area section 1 AwimK)]  Area section 2 (optional) A w/(mK)]  Area section 3 (optional) A W/(mK)] Thickness [mm]
1. concrete pour 1.100 102
2.leps 29 0.034 508
3./eps 29 0.034 203
4.
5.
6.
7.
8.
Percentage of Sec. 2 Percentage of Sec. 3 Total
| - [ 813
U-Value: W/(mZK)
Assembly No. Building assembly description Interior insulation?
9 Polyiso Bridged Conductivity ‘ ‘
Heat transfer resistance [m2K/W] interior Rsi : | 0.00 |
exterior R, :|  0.00
Area section 1 AwimK)]  Area section 2 (optional) AL wi/(mK)]  Area section 3 (optional) A W/(mK)] Thickness [mm]
1. 0.023 0.130 1000
2.
3.
4.
5.
6.
7.
8.
Percentage of Sec. 2 Percentage of Sec. 3 Total
\ - [100.0 Jem
U-Value: W/(mZK)
PHPP, U-Values 637 2013 05 23 Certificaiton PHPP BR&LN.xIsm
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Passive House verification

U-VALUES OF BUILDING

ELEMENTS

Wedge shaped building element layers and

Building: Park Passive

‘ still air spaces -> Secondary calculation to the right

Assembly No. Building assembly description

Interior insulation?

10 ‘Blown Fiber Glass Bridged Conductivity ‘
Heat transfer resistance [m2K/W] interior Rsi:| 0.00
exterior R, :| 0.00
Area section 1 A wi(mK)]  Area section 2 (optional) A W/(mK)]  Area section 3 (optional) A W/(mK)] Thickness [mm]
1. 0.038 0.130 1000
2.
3.
4.
5.
6.
7.
8.
Percentage of Sec. 2 Percentage of Sec. 3 Total
\ - [ 100.0 [em

U-Value: 0.040 W/(m2K)

Assembly No. Building assembly description

Interior insulation?

11 Blown Fiber Glass Bridged Conductivity ‘
Heat transfer resistance [m2K/W] interiorRsi:|  0.00 |
exterior R, :| 0.00
Area section 1 A wimK)]  Area section 2 (optional) A wW/(mK)]  Area section 3 (optional) A W/(mK)] Thickness [mm]
1. 0.038 0.130 1000
2.
3.
4.
5.
6.
7.
8.
Percentage of Sec. 2 Percentage of Sec. 3 Total
\ - [ 100.0 [em

U-Value: 0.046 W/(m2K)

Assembly No. Building assembly description

Interior insulation?

12

Heat transfer resistance [m2K/W] interior Rsi :

exterior R :
A W/(mK)]

Area section 1 Area section 2 (optional)

X [W/(mK)]

Area section 3 (optional) A [W/(mK)] Thickness [mm]

® No gl wbdr

Percentage of Sec. 2

Percentage of Sec. 3 Total

| o om

PHPP, U-Values
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PHPP, Ground

Passive House verification

HEAT

Ground Characteristics

LOSSES VIA THE GROUND

Climate Data

Thermal Conductivity A 2.0  |w/(mK) Av. Indoor Temp. Winter T 20.0 |°c

Heat Capacity pC 2.0 |MJI/(mK) Av. Indoor Temp. Summer T 25.0 |°c

Periodic Penetration Depth 8 317 m Average Ground Surface Temperatur( Tg ae 11.7 |
Amplitude of T ave Ty 6.1 °C
Length of the Heating Period n 6.8 months
Heating Degree Hours - Exterior G, 64.9  kkhia

Building Data U-value floor slab/basement ceiling ~ Us 0.048 |\w/(m2K)

Floor Slab Area A 84.6 |m2 Thermal bridges floor slab/basement  W'g*| 0.00 |wk

Floor Slab Perimeter P 40.0 |m U-value floor slab/basement ceiling in U;' 0.048  W/(m2K)

Charact. Dimension of Floor Slab B 4.23 m Eq. Thickness Floor d; 41.94 m

Floor Slab Type (select only one)

Heated Basement or Underground Floor Slab ’:| Unheated basement
Slab on Grade Suspended Floor

For Basement or Underground Floor Slab

Basement Depth z |:| m U-Value Belowground Wall Uys I:|W/(m2K)

Additionally for Unheated Basements Height Aboveground Wall h m

Air Change Unheated Basement n ht U-Value Aboveground Wall Uy W/(m2K)

Basement Volume \Y m3 U-Value Basement Floor Slab Usg W/(m2K)

For Perimeter Insulation for Slab on Grade For Suspended Floor

Perimeter Insulation Width/Depth D m U-Value Crawl Space Ucraw W/(m2K)

Perimeter Insulation Thickness d, m Height of Crawl Space Wall h m

Conductivity Perimeter Insulation An W/(mK) U-Value Crawl Space Wall Uy W/(m2K)
Area of Ventilation Openings eP m2

Orientation of the Perimeter Ins. horizontal Wind Velocity at 10 m Height Y 4.0 m/s

(check only one field) vertical Wind Shield factor fw 0.05 |-

Additional Thermal Bridge Heat Losses at Perimeter Steady-State Fraction Wp sta™! 1.524 jwiK

Phase Shift B months Harmonic Fraction Wp harm*] 1.524 |wiK

Groundwater Correction

Depth of the Groundwater Table Zy Transm. Belowground EI. (w/o Ground) Lieg 5.56 W/K

Groundwater Flow Rate w Relative Insulation Standard d/B' 7.20 -

Relative Groundwater Depth zy/B' 0.71 -

Groundwater Correction Factor Gw 1.0007538 - Relative Groundwater Velocity B 0.20 -

Basement or Underground Floor Slab

Eq. Thickness Floor Slab d; m Phase Shift B months

U-Value Floor Slab Uy W/(m?2K) Exterior Periodic Transmittance Lpe W/K

Eq. Thickness Basement Wall dy m

U-Value Wall Upw W/(m2K)

Steady-State Transmittance Ls WIK

Unheated Basement

Steady-State Transmittance Ls WIK Phase Shift B months
Exterior Periodic Transmittance Lpe WK

Slab on Grade

Heat Transfer Coefficient Uy 0.05 W/(m2K) Phase Shift B 1.47 months

Eq. Ins. Thickness Perimeter Ins. d' 0.00 m Exterior Periodic Transmittance Lpe 2.16 W/K

Perimeter Insulation Correction AY W/(mK)

Steady-State Transmittance Ls 3.86 W/K

Suspended Floor Above a Ventilated Crawl Space (at max. 0.5 m Below Ground)

Eq. Ins. Thickness Crawl Space dg m Phase Shift B months
U-Value Crawl Space Floor Slab Ug W/(m2K) Exterior Periodic Transmittance LpE W/K
U-Value Crawl Space Wall & Vent. Uy W/(m2K)

Steady-State Transmittance Ls WIK

Interim Results

Phase Shift B 1.47 months Steady-State Heat Flow Do 447 W
Steady-State Transmittance Ls 5.38 W/K Periodic Heat Flow Dparm 87 W
Exterior Periodic Transmittance LpE 3.68 W/K Heat Losses During Heating Period Quot 267 kWh

Monthly Average Ground Temperatures for M

Ground reduction factor for "Annual Heating Demand" sheet

onthly Method

Month 1 2 3 4 5 6 7 8 9 10 11 12 Average Val
Winter [ o1 [ 81 [ 81 [ 92 [ 110 [ 131 | 148 [ 159 | 158 | 148 129 [ 109 [ 120
Summer |92 [ 82 | 83 | 93 | 111 [ 132 | 150 | 160 | 160 | 149 131 | 110 [ 121 |
Design Ground Temperature for Heating Load Sheet for Cooling Load Sheet 16.0
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Passive House verification
REDUCTION FACTOR SOLAR RADIATION, WINDOW U-VALUE

Building: Park Passive Annual heating demand: Heating degree hours:
Climate: Seattle 64.9
) Global Non- . ) ) . Average o .
Window area radiation " perpendicu- | Glazing Reduction factor Window Window Glazing Transmission Heat gains
Shading Dirt g-Value L global L
orientation (cardinal lar incident | fraction for solar radiation area U-Value area T losses solar radiation
points) radiation
maximum: KW h/(mza) 0.75 0.95 0.85 m? Wi(m?K) m? KWhi(m?a) KWh/a kWh/a
North 115 0.74 0.95 0.85 0.674 0.53 0.40 24.24 0.99 16.3 115 1557 595
East 256 0.53 0.95 0.85 0.744 0.57 0.32 17.34 0.91 12.9 257 1029 811
South 456 0.61 0.95 0.85 0.751 0.60 0.37 19.26 0.94 14.5 469 1179 2011
West 265 0.55 0.95 0.85 0.763 0.59 0.34 17.47 0.89 13.3 264 1014 922
Horizontal 410 0.97 0.95 0.85 0.739 0.44 0.58 1.60 1.06 12 495 110 202
Total or Average Value for All Windows. 0.57 0.37 79.91 0.94 58.2 4888 4541
" . Results
Glazing inclination # 90°: Please check Ug value manually Wlndom{ rough Installed Glazing Frame g-Value U-Value ¥ Installation (unhide cells to make U- & ¥-values
openings Spacer from WinType worksheet visible)
Angle of in Areain the Select glazing Select window Perpen- Glazed
Quan-|  peccription | Deviation from | inclination | i ovon Width Height Areas N fromthe |\ | from the Nr. | dicular | Glazing | Frames | s | Left | Right | Bottom | Top | Winstaiaion| Finstlaton | Finsusion| Finstmion| Finstaaion Window | Glazing | U-Value | Fraction
tity north from the worksheet WinType WinType Radiation (centre) | (centre) 10 10 10 10 left right bottom top Average value Area Area Window per
harizantal warkehest warkehest Window
Degrees Degrees m m Select: Select: Select: - W/HmM?K) W/HmM?K) W/(mK) W/(mK) W/(mK) W/(mK) W/(mK) W/(mK) m? m? WIm?K) %
1 0 90 North 1.422 0.838 |wn1 L4 b4 T b 4 T 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.061 | 0.026 0.039 1.2 0.89 0.96 75%
1 0 90 North 1.035 s vl 1 wil 2 wl 4 0.49 0.60 1.30 0.038 1 0 1 1 0.031 0.061 | 0.026 0.037 2.6 1.53 1.04 59%
1 0 90 North 1.035 vl 1 wil 2 wl 5 0.49 0.60 1.30 0.038 0 0 1 1 0.061 | 0.026 0.043 2.6 1.84 0.93 71%
1 0 90 North 1.035 vl 1 wil 2 wl 5 0.49 0.60 1.30 0.038 0 0 1 1 0.061 | 0.026 0.043 2.6 1.84 0.93 71%
1 0 90 North 1.035 vl 1 wil 2 wl 4 0.49 0.60 1.30 0.038 0 1 1 1 0.031 | 0.061 | 0.026 0.037 2.6 1.53 1.04 59%
1 0 90 North 0.445 vl 1 wl 2 el 1 0.49 0.60 0.95 0.038 1 0 1 1 0.031 0.061 | 0.026 0.035 1.0 0.64 1.02 64%
1 0 90 North 1.054 vl 1 wl 2 3 0.49 0.60 1.48 0.038 0 1 1 1 0.031 | 0.061 | 0.026 0.037 2.4 1.32 114 56%
1 0 90 North 0.711 w| 3 wl 2 el 1 0.49 0.60 0.95 0.038 1 1 1 1 0.050 | 0.050 | 0.087 | 0.059 0.058 0.9 0.66 1.10 2%
1 0 90 North 0.914 - w[ 1T wl 2 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.054 | 0.029 0.036 1.2 0.69 0.99 60%
1 0 90 North 1.676 - wl 1 wl 7 0.62 0.60 0.95 0.038 1 0 1 1 0.031 0.054 | 0.029 0.039 2.2 1.81 0.84 84%
1 0 90 North 0.838 - wl 1 wl 8 0.62 0.60 0.95 0.038 0 1 1 1 0.031 | 0.054 | 0.029 0.037 1.1 0.69 0.95 64%
1 0 90 North 1.118 - wl 2 el 1 0.49 0.60 0.95 0.038 1 1 1 1 0.050 | 0.050 | 0.087 | 0.059 0.058 2.2 1.80 0.93 81%
1 0 90 North 0.914 - wl 1 wl 2 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.054 | 0.029 0.036 1.2 0.69 0.99 60%
1 0 90 North 0.711 - 4 el 1 0.62 0.60 0.95 0.038 1 1 1 1 0.050 | 0.050 | 0.087 | 0.059 0.061 0.6 0.40 1.19 67%
1 90 90 East 1.092 - wl 2 wl 3 0.49 0.60 1.48 0.038 1 1 1 1 0.031 | 0.031 | 0.061 | 0.026 0.035 25 1.43 1.15 57%
1 90 90 East 3.327 - wl 1 el 1 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.061 | 0.026 0.041 2.8 222 0.90 80%
1 90 90 East 1.219 - A el 1 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.061 | 0.026 0.038 1.0 0.75 0.98 74%
1 90 90 East 0.838 - 4 wl 8 0.62 0.60 0.95 0.038 1 0 1 1 0.031 0.054 | 0.029 0.037 1.1 0.69 0.95 64%
1 90 90 East 2.235 - A wl 9 0.62 0.60 0.95 0.038 0 0 1 1 0.054 | 0.029 0.042 2.9 2.50 0.80 86%
1 90 90 East 0.838 - 4 wl 8 0.62 0.60 0.95 0.038 0 1 1 1 0.031 | 0.054 | 0.029 0.037 1.1 0.69 0.95 64%
1 90 90 East 0.838 - wl 1 wl 8 0.62 0.60 0.95 0.038 1 0 1 1 0.031 0.054 | 0.029 0.037 1.1 0.69 0.95 64%
1 90 90 East 2.159 - wl 2 wl 9 0.49 0.60 0.95 0.038 0 0 1 1 0.054 | 0.029 0.042 2.8 241 0.80 86%
1 90 90 East 0.914 - wl 2 wl 8 0.49 0.60 0.95 0.038 0 1 1 1 0.031 | 0.054 | 0.029 0.036 2.1 1.50 0.87 2%
1 180 90 South 0.914 - wl 1 wl 2 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.061 | 0.026 0.036 1.2 0.69 0.99 60%
1 180 90 South 1.372 - 4 wl 2 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.061 | 0.026 0.039 1.0 0.53 1.05 55%
1 180 90 South 1.422 - wl 1 el 1 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.061 | 0.026 0.039 1.2 0.89 0.96 75%
1 180 90 South 2.007 - wl 1 wl 7 0.62 0.60 0.95 0.038 1 0 1 1 0.031 0.054 | 0.029 0.039 2.6 2.20 0.82 85%
1 180 90 South 0.838 - wl 1 wl 8 0.62 0.60 0.95 0.038 0 1 1 1 0.031 | 0.054 | 0.029 0.037 1.1 0.69 0.95 64%
1 180 90 South 1.727 - wl 1 el 1 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.054 | 0.029 0.037 2.2 1.83 0.86 82%
1 180 90 South 2.896 v wl 1 Vel 1 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.054 | 0.029 0.038 3.8 3.18 0.82 85%
1 180 90 South 0.838 v w| 1 w| 8 0.62 0.60 0.95 0.038 1 0 1 1 0.031 0.054 | 0.029 0.037 1.1 0.69 0.95 64%
1 |wi-s-9 180 90 South 2.007 - wl 1 wl 7 0.62 0.60 0.95 0.038 0 1 1 1 0.031 | 0.054 | 0.029 0.039 2.6 2.20 0.82 85%
1 |wi-rf-s-10 180 40 South 0.660 - wl 3 wl 6 0.44 0.50 1.20 0.043 1 1 1 1 0.080 | 0.080 | 0.080 | 0.080 0.080 0.6 0.39 1.36 60%
1 |wi-rf-s-11 180 40 South 0.660 - wl 3 wl 6 0.44 0.50 1.20 0.043 1 1 1 1 0.080 | 0.080 | 0.080 | 0.080 0.080 0.6 0.39 1.36 60%
1 |\wi-rf-s-12 180 40 South 0.660 - wl 3 wl 6 0.44 0.50 1.20 0.043 1 1 1 1 0.080 | 0.080 | 0.080 | 0.080 0.080 0.6 0.39 1.36 60%
1 |wi-rf-s-13 180 40 South 0.660 - wl 3 wl 6 0.44 0.50 1.20 0.043 1 1 1 1 0.080 | 0.080 | 0.080 | 0.080 0.080 0.6 0.39 1.36 60%
1 |\wi-rf-s-14 180 16 Horizontal 1.141 - wl 3 wl 6 0.44 0.50 1.20 0.043 1 1 1 1 0.080 | 0.080 | 0.080 | 0.080 0.080 1.6 1.18 1.06 74%
1 |wi-w-1 270 90 West 1.219 - ‘el 1 el 1 0.62 0.60 0.95 0.038 1 1 1 1 0.031 | 0.031 | 0.061 | 0.026 0.038 1.0 0.75 0.98 74%
1 270 90 West 0.838 - 4 wl 8 0.62 0.60 0.95 0.038 1 0 1 1 0.031 0.054 | 0.029 0.037 1.1 0.69 0.95 64%
1 270 90 West 2.235 - 4 wl 9 0.62 0.60 0.95 0.038 0 0 1 1 0.054 | 0.029 0.042 2.9 2.50 0.80 86%
1 270 90 West 0.838 v ‘w1 w| 8 0.62 0.60 0.95 0.038 0 1 1 1 0.031 | 0.054 | 0.029 0.037 1.1 0.69 0.95 64%
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Window rough - Installation Results
Glazing inclination # 90°: Please check Ug value manually ' roug Installed Glazing Frame g-Value U-Value (unhide cells to make U- & ¥-values
openings Spacer ) .
from WinType worksheet visible)
Angle of in Area in the Select glazing Select window Perpen- Glazed
Quan- Description Deviation from | inclination Orientation Width Height Areas NF from the N from the N dicular Glazin Frames Fopacer Left Right | Bottom Top Winstallation Window Glazing | U-Value | Fraction
tity north from the 9 worksheet : WinType ) WinType " | Radiation 9 (centre) | (centre) 10 10 10 1o Average value Area Area Window per
harizontal worksheet worksheet Window
Degrees Degrees m m Select: Select: Select: - WIHmM?K) WIHmM?K) W/(mK) WI/(mK) | W/(mK) [ W/(mK) [ WI/(mK) W/(mK) m? m? WAM?K) %
1 270 90 West 0.838 1.067 |ww-a 16 v 9 0.62 0.60 0.95 0.038 1 0 1 0 0.031 0.054 0.041 0.9 0.71 0.90 80%
1 270 90 West 2.235 1.067 |-~ 16 10 0.49 0.60 0.95 0.038 0 0 1 0 0.054 0.054 24 2.08 0.80 87%
1 270 90 West 0.838 1.067 16 9 0.62 0.60 0.95 0.038 0 1 1 0 0.031 | 0.054 0.041 0.9 0.71 0.90 80%
1 270 90 West 0.838 1.219 16 11 0.62 0.60 0.95 0.038 1 0 0 1 0.031 0.029 0.030 1.0 0.68 0.90 67%
1 270 90 West 2.235 1.219 16 10 0.62 0.60 0.95 0.038 0 0 0 1 0.029 0.029 27 241 0.76 89%
1 270 90 West 0.838 1.219 16 11 0.62 0.60 0.95 0.038 0 1 0 1 0.031 0.029 0.030 1.0 0.68 0.90 67%
1 |wi-w-11 270 90 West 1.092 2.235 14 0.49 0.60 1.48 0.038 1 1 1 1 0.031 | 0.031 | 0.061 | 0.026 0.035 24 1.39 %115} 57%

O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|N|H|H|H|H|N|H|

didjajajajajajajajajajajajajajajajajajajajajajajajajajajajajajajajajajajajajajqajqajajajqajqajajajajqajqajqajqajqajq|qa|q|q|q|q|q]|q|4q|4|«
dalalaldldddddddddld]q]dldldld]dddd]ad]d]q]qa]a]dld]d]dddad]ed]ad]e]q]a]dld]d]dddd]ed]d]a]q]qa]ald]d]d]ddd]e]a]d]a

o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o]|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o]o
o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o]|o|o]|w
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Passive House verification
GLAZING ACCORDING TO CERTIFICATION

Go to curtain wall facades / window frames from line 99 onwards

Type
Assem-
bly Glazing g-Value Ug-Value
No.
WI(m?K)
1 Triple glazed unit low-e(intus) 0.62 0.60
2 tempered triple glazed unit low-e(intus) 0.49 0.60
3 fakro glazing 0.44 0.50
4
5
6
7
8
9
10
11

PHPP, WinType

_from the final \
-aken from em:
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Passive House verification
CURTAIN WALL FACADE / WINDOW FRAME AS PER CERTIFICATE

Go to glazing from line 2 onwards

Type Ui-Value Frame Dimensions Thermal bridges
Assem- ; : ; "
,k\)lloyl Window frame Frame left | Frame right kf(:(a[r::r: Frame top | Width - Left Vﬁizt:{ \gzg‘x VXLG(:Cer Glazing edge thermal bridge Installation thermal bridge leJ:Ca;gevSv:all
Curtain wall facade Post left | Post right bif?o"r; Beamtop | Postleft | Postright bif?o"r; Beam top ‘PG'EIZ;‘: edae ‘PG':iZ;;:“‘ TE:;’[";:“‘ TG'T(’)"; edae wmls:;tlm w"";;:"‘:‘"" qg'g::‘:r‘:" w'"::‘l')‘”"" G)I{::s-‘ézlrl:ieer
WIm2K) | WIm2K) | WIm2K) | WI(m2K) m m m m WI(mK) WI(mK) WI(mK) WI(mK) WI(mK) WI(mK) W/(mK) W/(mK) WIK
1 fixed E-forte (intus) 0.95 0.95 0.95 0.95 0.070 0.070 0.070 0.070 0.038 0.038 0.038 0.038 0.040 0.040 0.040 0.040
2 tilt/turn E-forte (intus) OH95] OH95] OH95] OH95] 0.120 0.120 0.120 0.120 0.038 0.038 0.038 0.038 0.040 0.040 0.040 0.040
3 prestige door (intus) 1.48 1.48 1.48 1.48 0.176 0.176 0.176 0.176 0.038 0.038 0.038 0.038 0.040 0.040 0.040 0.040
4 lift & slide (frame + sash)(intus) 1.30 1.30 1.30 1.30 0.167 0.167 0.167 0.167 0.038 0.038 0.038 0.038 0.040 0.040 0.040 0.040
5 lift & slide (sash only)(intus) 1.30 1.30 1.30 1.30 0.115 0.115 0.115 0.115 0.038 0.038 0.038 0.038 0.040 0.040 0.040 0.040
6 fakro skylight 1.20 1.20 1.20 1.20 0.089 0.089 0.100 0.075 0.043 0.043 0.043 0.043 0.040 0.040 0.040 0.040
7 fixed hs E-forte (intus) 0.95 0.95 0.95 0.95 0.035 0.070 0.070 0.070 0.038 0.038 0.038 0.038 0.040 0.040 0.040 0.040
8 tilt/turn hs E-forte (intus) OH95] OH95] OH95] OX95] 0.060 0.120 0.120 0.120 0.038 0.038 0.038 0.038 0.040 0.040 0.040 0.040
9 fixed hbs E-forte (intus) 0.95 0.95 0.95 0.95 0.035 0.035 0.070 0.070 0.038 0.038 0.038 0.038 0.040 0.040 0.040 0.040
10 |fixed hbs&b/t E-forte (intus) OH95] OH95] (OH95] (OHO5] 0.035 0.035 0.035 0.070 0.038 0.038 0.038 0.038 0.040 0.040 0.040 0.040
11 |tilt/turn hs/b E-forte (intus) 0.95 0.95 0.95 0.95 0.060 0.120 0.120 0.060 0.038 0.038 0.038 0.038 0.040 0.040 0.040 0.040
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Passive House verification
CALCULATING SHADING FACTORS

Climate: | Seattle ‘

Building: Park Passive ‘ Orientation | Glazing area | Reduction factor
Latitude: 47.58 ° m2 Is

North 16.33 74%

East 12.91 53%

South 14.47 61%

West 13.32 55%

Horizontal 1.18 97%

. Angle of : " ; Distance from Distance from Additional " " " " "
Quantity Description Dev':‘?r:hfmm Inclina?iqn from| Orientation Glazing width | Glazing height | Glazing area s::tligi:;fbtj!il Hdoi:tzaonr:eal Wlnddoev:)trl"eveal glazing edge to Overhang depth upper glazing |shading reduction H:Jer:‘zuocrz:oa:‘sfl';z?;r:g Rzz‘ijia[:;h::g:gr O{‘;Zr:;?ognsgit:g:g r;ﬁ:{ii:af[:;gor
the Horizontal reveal edge to overhang factor

Dearees Dearees m m m m m m m m % % % % %
W he As Nisori hor OReveal dreveal Oover dover Tother L7 R o s
1 wi-n-1 0 90 North 1.28 0.70 0.9 15.00 15.08 (OF1518 0.013 0.60 0.04 53% 95% 67% 34%
1 wi-n-2 0 90 North 0.70 2.18 1.5 15.00 15.08 0.39 1.623 0.69 0.14 53% 94% 86% 43%
1 wi-n-3 0 90 North 0.80 2.28 1.8 0.39 1.597 0.69 0.14 100% 94% 86% 81%
1 wi-n-4 0 90 North 0.80 2.28 1.8 0.39 1.597 0.69 0.14 100% 94% 86% 81%
1 wi-n-5 0 90 North 0.70 2.18 1.5 0.39 1.616 0.69 0.14 100% 94% 86% 81%
1 wi-n-6 0 90 North 0.30 2.09 0.6 0.35 0.565 0.69 0.05 100% 87% 84% 73%
1 wi-n-7 0 90 North 0.70 1.88 1.3 0.35 0.269 0.69 0.14 100% 85% 84% 71%
1 wi-n-8 0 90 North 0.57 1.15 0.7 0.37 0.184 0.37 0.14 94% 100% 80% 87% 65%
1 wi-n-9 0 90 North 0.67 1.02 0.7 (0815 0.100 0.15 0.100 100% 90% 93% 84%
1 wi-n-10 0 90 North 1.57 1.15 1.8 0.15 0.442 0.15 0.013 100% 96% 93% 90%
1 wi-n-11 0 90 North 0.66 1.06 0.7 (0815 0.882 0.15 0.10 100% 96% 93% 90%
1 wi-n-12 0 90 North 0.98 1.84 1.8 0.37 0.159 0.37 0.14 100% 85% 91% 7%
1 wi-n-13 0 90 North 0.67 1.02 0.7 0.15 0.100 0.15 0.100 100% 90% 93% 84%
1 wi-n-14 0 90 North 0.57 0.70 0.4 0.37 0.185 0.37 0.14 100% 80% 81% 65%
1 wi-e-1 90 90 East 0.74 1.93 1.4 13.68 20.83 0.35 0.178 0.35 0.178 57% 7% 92% 40%
1 wi-e-2 90 90 East 3.19 0.70 2.2 12.09 18.81 0.11 0.013 0.60 0.04 58% 97% 65% 37%
1 wi-e-3 90 90 East 1.08 0.70 0.8 FI'ON53] 20.77 (0%35) 0.013 0.35 0.013 64% 7% 7% 38%
1 wi-e-4 90 90 East 0.66 1.06 0.7 9.71 18.33 0.15 1.581 0.15 0.10 63% 97% 93% 57%
1 wi-e-5 90 90 East 2.16 1.15 2.5 9.76 18.33 (OB 0.870 0.15 0.013 63% 97% 93% 56%
1 wi-e-6 90 90 East 0.66 1.06 0.7 9.71 18.33 0.15 1.581 0.15 0.10 63% 97% 93% 57%
1 wi-e-7 90 90 East 0.66 1.06 0.7 6.74 20.77 0.15 1.581 0.15 0.10 75% 97% 93% 67%
1 wi-e-8 90 90 East 2.09 1.15 2.4 6.74 20.77 0.15 0.899 0.15 0.013 75% 97% 93% 67%
1 wi-e-9 90 90 East 0.73 2.05 1.5 7.68 20.77 0.15 1.581 0.15 0.10 2% 97% 96% 67%
1 wi-s-1 180 90 South 0.67 1.02 0.7 8.10 2.44 0.35 0.100 0.35 0.100 9% 84% 92% %
1 wi-s-2 180 90 South 1.13 0.47 0.5 6.07 5.64 (0%35) 0.100 0.35 0.100 28% 89% 85% 22%
1 wi-s-3 180 90 South 1.28 0.70 0.9 5.86 8.56 0.11 0.013 0.60 0.04 52% 96% 78% 39%
1 wi-s-4 180 90 South 1.90 1.15 2.2 2.34 4.96 (O%1'5) 0.442 0.15 0.013 70% 98% 96% 66%
1 wi-s-5 180 90 South 0.66 1.06 0.7 2.29 4.96 0.15 1.047 0.15 0.10 71% 97% 96% 67%
1 wi-s-6 180 90 South 1.59 1.15 1.8 2.34 4.96 0.15 0.013 0.15 0.013 70% 96% 96% 65%
1 wi-s-7 180 90 South 2.76 1.15 3.2 2.34 4.96 0.15 0.013 0.15 0.013 70% 98% 96% 66%
1 wi-s-8 180 90 South 0.66 1.06 0.7 2829 4.96 0.15 1.047 0.15 0.10 71% 97% 96% 67%
1 wi-s-9 180 90 South 1.90 1.15 2.2 0.51 8.16 0.15 0.442 0.15 0.013 99% 98% 96% 93%
1 wi-rf-s-10 180 40 South 0.48 0.81 0.4 3.87 3.43 0.03 0.03 0.03 0.03 40% 96% 99% 39%
1 wi-rf-s-11 180 40 South 0.48 0.81 0.4 3.87 3.43 0.03 0.03 0.03 0.03 40% 96% 99% 39%
1 wi-rf-s-12 180 40 South 0.48 0.81 0.4 360 3.43 0.03 0.03 0.03 0.03 40% 96% 99% 39%
1 wi-rf-s-13 180 40 South 0.48 0.81 0.4 3.87 3.43 0.03 0.03 0.03 0.03 40% 96% 99% 39%
1 wi-rf-s-14 180 16 Horizontal 0.96 1.23 1.2 0.03 0.03 0.03 0.03 100% 98% 100% 97%
1 wi-w-1 270 90 West 1.08 0.70 0.8 4.90 8.59 0.35 0.013 0.35 0.013 61% 7% 7% 36%
1 wi-w-2 270 90 West 0.66 1.06 0.7 4.09 4.93 0.15 1.587 0.15 0.10 91% 50% 97% 93% 41%
1 wi-w-3 270 90 West 2.16 1.15 2.5 4.14 4.93 0.15 0.883 0.15 0.013 91% 50% 97% 93% 40%
1 wi-w-4 270 90 West 0.66 1.06 0.7 4.09 4.93 OAE 1.587 0.15 0.10 91% 50% 97% 93% 41%
1 wi-w-5 270 90 West 0.77 0.93 0.7 2.11 4.93 0.15 1.524 0.15 23 91% 68% 97% 98% 59%
1 wi-w-6 270 90 West 2.16 0.96 2.1 2.11 4.93 0.15 0.883 0.15 1.25 91% 68% 97% 98% 59%
1 wi-w-7 270 90 West 0.77 0.93 0.7 2.11 4.93 0.15 1.524 0.15 723 91% 68% 97% 98% 59%
1 wi-w-8 270 90 West 0.66 1.04 0.7 1.07 4.93 (0815 1.587 0.15 0.10 92% 82% 97% 93% 68%
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Angle of Distance from Distance from Additional

y L Deviation from i . . . . . . . Height of the Horizontal Window reveal . . . . Horizontal shading| Reveal Shading |Overhang shading Total shading
Quantity Description North |V\C|Inal|(?7\ from| Orientation Glazing width | Glazing height | Glazing area shading object distance depth glazing edge to Overhang depth upper glazing  [shading reduction reduction factor | Reduction Factor | reduction factor reduction factor
the Horizontal reveal edge to overhang factor

Dearees Dearees m m m m m m m m % % % % %
W he As Mhsori ior OReveal drevea Oover dover Tother L7 r o s

1 wi-w-9 270 90 West 2.16 1.11 2.4 o972 4.93 0AE 0.883 0.15 0.013 92% 81% 97% 93% 67%

1 wi-w-10 270 90 West 0.66 1.04 0.7 1.07 4.93 0.15 1.587 0.15 0.10 92% 82% 97% 93% 68%

1 wi-w-11 270 90 West 0.74 1.88 1.4 (0X35) 0.178 0.35 0.178 100% 7% 92% 71%
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Passive House verification
VENTILATION DATA

Building: [Park Passive

Treated floor area Arga

Room height h

Room ventilation volume (Area*h) = Vy,
Type of ventilation system
Balanced PH ventilation

Pure extract air

Please Check

Infiltration air change rate

m? 182
m 2.5
me 454

Wind protection coefficients e and f

(Areas worksheet)
(Annual Heating Demand worksheet)

(Annual Heating Demand worksheet)

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 Annual Demand: for Heating Load:
Wind protection coefficient, e 0.07 0.18
Wind protection coefficient, f 15 15 Ne':[';;?'#:f o vieo Air permeability  gso
Air Change Rate at Press. Test Nso 1/h 0.60 0.60 537 m? me/(hm?)
for Annual Demand: for Heating Load:
Excess extract air 1/h 0.00 0.00
Infiltration air change rate Ny Res 1/h 0.050 0.124

Selection of ventilation data input - Results

The PHPP offers two methods for dimensioning the air quantities and choosing the ventilation unit. Fresh air or extract air quantities for residential buildings and parameters for ventilation
can be determined using the standard planning option in the 'Ventilation' sheet. The 'Additional Vent' sheet has been created for more complex ventilation systems and allows up to 10 dift
Furthermore, air quantities can be determined on a room-by-room or zone-by-zone basis. Please select your design method here.

Ventilation unit / Heat recovery efficiency design
Sheet Ventilation (Standard design)
Sheet Extended ventilation (Sheet Additional Vent)
(Multiple ventilation units, non-residential buildings)

(Sheet Ventilation see below)

PHPP, Ventilation

Extract air Effective heat Specific Heat
Mean Mean excess recovery power recovery
Air exchange  Air Change Rate (Extract air system, efficiency Unit input efficiency SHX
md/h 1/h 1/h [ Wh/ms
[ 239 | o031 | o000 | 80.9% | o020 [ 0.0% |
SHX efficiency N*shx 0%
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STANDARD INPUT FOR BALANCED VENTILATION

Ventilation dimensioning for systems with one ventilation unit

Occupancy m2/P 35
Number of occupants P 5.2
Supply air per person m3/(P*h) 30
Supply air requirement m3/h 156 Bathroom
Extract air rooms Kitchen Bathroom (shower only) wcC mech room
Quantity 1 2 1 1
Extract air requirement per room m3h 60 40 20 20 20
Total Extract Air Requirement mé/h 180

Design air flow rate (maximum) md/h 180

Average air change rate calculation

Daily operation Factors referenced to Air flow rate Air change rate
duration maximum
Type of operation h/d m3/h 1/h
Maximum 1.00 180 0.40
Standard 24.0 0.77 139 0.31
Basic 0.54 97 0.21
Minimum 0.40 72 0.16

Average air flow rate (m3/h) Average air change rate (1/h)
Average value 0.77 m

Selection of ventilation unit with heat recovery

X |Central unit within the thermal envelope.

Central unit outside of the thermal envelope. Heat recovery  Specific

efficiency power Application Frost Unit
Unit input range protection noise level
Nur [Wh/m3] [m3/h] required < 35dB(A)
Ventilation unit selection ComfoAir 350 - Zehnder L 4 ‘ ‘ 0.84 0.29 71 - 293 yes no

Conductance value of outdoor air duct ¥ W/(mK) 0.719 See calculation below
Length of outdoor air duct m 1
Conductance value of exhaust air duct ¥ W/(mK) 0.719 See calculation below
Length of exhaust air duct m 1.5 Room Temperature (°C) 20
Temperature of mechanical services room °C Av. Ambient Temp. Heating P. (°C) 7.7
(Enter only if the central unit is outside of the thermal envelope.) Av. Ground Temp (°C) 11.7

Effective heat recovery efficiency NHReff

Effective heat recovery efficiency subsoil heat exchanger

SHX efficiency MN*sHx _

Heat recovery efficiency SHX NsHx 0%
Secondary calculation Secondary calculation
W-value supply or ambient air duct W-value extract or exhaust air duct
Nominal width: 160 mm Nominal width: 160 'mm
Insul. Thickness mm Insul. Thickness: mm
Reflective? Please mark with an "x"! Reflective? Please mark with an "x"!
X |Yes X Yes
No No
Thermal conductivity 0.042 | W/(mK) Thermal conductivity 0.042|wW/(mK)
Nominal air flow rate 139 m¥h Nominal air flow rate 139 m¥h
AS 12 K AS 12 K
Exterior duct diameter 0.160 m Exterior duct diameter 0.160 m
Exterior diameter 0.190 m Exterior diameter 0.190 m
a-Interior 9.35 W/(m2K) a-Interior 9.35 W/(m2K)
o—Surface 3.18 W/(m?K) a-Surface 3.18 W/(m?K)
P-value 0.719 W/(mK) P-value 0.719 W/(mK)
Surface temperature difference 4.643 K Surface temperature difference 4.643 K
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Passive House verification

SPECIFIC ANNUAL

HEATING DEMAND

Climate:| Seattle Interior Temperature: 20.0 °c
Building: Park Passive Building Type/Use: Single Family Residenti:
Treated Floor Area Aqgp: 181.7 m2
per m2
Area U-Value Temp. Factor f; G, Treated
Building Element Temperature Zone m2 W/(m2K) kKh/a kWh/a Floor Area
Exterior Wall - Ambient A 334.5 * 0.104 * 1.00 * 64.9 = 2253 12.40
Exterior Wall - Ground B * * 0.74 * =
Roof/Ceiling - Ambient A 142.0 * 0.097 * 1.00 * 64.9 = 895 4.92
Floor slab / basement ceiling B 84.6 * 0.048 * 0.74 * 64.9 = 194 1.07
A * * 1.00 * =
A * * 1.00 * =
X * * 0.75 * =
Windows A 79.9 * 0.942 * 1.00 * 64.9 = 4888 26.91
Exterior Door A * * 1.00 * =
Exterior TB (length/m) A 138.7 *  -0.053 * 1.00 * 64.9 = -476 -2.62
Perimeter TB (length/m) P 40.0 * 0.038 * 0.74 * 64.9 = 73 0.40
Ground TB (length/m) B * * 0.74 * =
Total of All Building Envelope Areas 641.1 - kWh/(m?a)
Transmission Heat Losses Qr Totall 7826 | | 431
Atea Clear Room Height
m2 m m?
Ventilation System: Effective Air Volume, Vy, 181.7 ‘ * ‘ 2.50 ‘ = | 454.1 |
Effective Heat Recovery Efficiency Teit
of Heat Recovery
Efficiency of Subsoil Heat Exchanger MNSHX Ny system Dpr Ny Res
1/h 1/h 1/h
Energetically Effective Air Exchange n, ‘ 0.305 ‘ *(1- 0.81 ‘) +‘ 0.050 ‘ = | 0.108 |
Vy ny Cair Gt
m 1h Wh/(m?3K) kKh/a kWh/a kWh/(m?a)
Ventilation Heat Losses Qy 454 | * 0108 | * 03 *| o649 |=| 1049 | | 8
Reduction Factor
Qr Qv Night/Weekend
kWh/a kWh/a Saving kWh/a KWhi(m?a)
Total Heat Losses Q, ( 786+ 1049 ) 10 =] es | | a9 |
Orientation Reduction Factor g-Value Area Radiation HP
of the Area See Windows Sheet  (perp. radiation)
m? kWhi(m?a) kWh/a
1./North 0.40 * 0.53 * 24.24 |+ 115 = 595
2. East 0.32 * 0.57 * 17.34 | * 257 = 811
3./South 0.37 * 0.60 * 19.26 | * 469 = 2011
4. West 0.34 * 0.59 * 17.47 | * 264 = 922
5. Horizontal 0.58 * 0.44 * 1.60 * 495 = 202
kWh/(m?2a)
Available Solar Heat Gains Qs Tow| 4sa1 | | 250 |
Length Heat. Period Spec. Power q, Atea
kh/d d/a W/m2 m2 kWh/a kWh/(m?a)
Internal Heat Gains Q, 0024  * 208 ‘ * ‘ 2.10 |*| 1817 ‘ = w07 | | 105 |
kWhia kWhi(m?a)
Free Heat Q¢ Qs + @ =| esaa8 | [ 35 |
Ratio of Free Heat to Losses Qe / Q. = 0.73
Utilisation Factor Heat Gains ng - (Qe/Q)®) 1 (@ - (Q/Q)°) =
kWh/a kWhi(m?a)
Heat Gains Qg ne *Q =| 6030 | | 332 |
kWh/a kWh/(m?a)
Annual Heating Demand QH Q-Q =| 286 | [ 16 ]
kWhi(m?a) (Yes/No)

Limiting Value

PHPP, Annual Heating Demand

Requirement met?
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Heating energy balance
60
2.3
50 — —
5.8
0.0
25.0 i i
— 40 +— — passive solar gains
T internal gains
5 = Annual Heating Demand
g Thermal bridge credit
X 26.9 not useful heat gains
%) 30 — ] Ventilation
=
S
Y= Exterior Door
-
g 10.5 Windows
I
20 +— —— —
[ ]
= Floor slab / basement ceiling
® Roof/Ceiling - Ambient
10 - Exterior Wall - Ground
= Exterior Wall - Ambient
Thermal Bridge Heat Loss
0 —
Losses Gains
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Passive House verification

SPECIFIC ANNUAL
MONTHLY METHOD

(This page displays the sums of the monthly method over the heating period)

HEATING DEMAND

Climate: | Seattle Interior Temperature: 20 °c
Building: Park Passive \ Building Type/Use:| Single Family Residential
Spec. Capacity: 132 Wh/(m2K) (Enter in "Summer" worksheet.) Treated Floor Area Area: 181.7 mz
per m?
Temperature Zone Area U-Value Month. Red. Fac. Gy Treated
Building Element m? W/(m?K) kKh/a kwh/a Floor Area
Exterior Wall - Ambient A 334.5 * 0.104 * 1.00 * 70 2416
Exterior Wall - Ground B . * 1.00 * =
Roof/Ceiling - Ambient A 142.0 * 0.097 * 1.00 * 70 959
Floor slab / basement ceiling B 84.6 * 0.048 * 1.00 * 55 223
A * * 1.00 *
A . * 1.00 * =
X * * 0.75 * =
Windows A 79.9 * 0.942 * 1.00 * 70 = 5241
Exterior Door A * * 1.00 *
Exterior TB (length/m) A 138.7 * -0.053 * 1.00 * 70 = -511
Perimeter TB (length/m) P 40.0 * 0.038 * 1.00 * 55 = 84
Ground TB (length/m) B * * 1.00 *
JE— KWhi(mea)
Transmission Heat Losses Qr wa 413 | [ 463
Amea Clear Room Height
Effective me m ms
Air Volume Vigax [ 182 |+ 2.50 | =] 454 |
Ny system N*shx NHR Ny Res N equi fraction
1h 1h 1h
Effective Air Change Rate Ambient n, [ 0.305 [*(1 0% @[ o081 || o0.050 | =] 0108 |
Effective Air Change Rate Ground nyg | 0.305 |+ | 0% | *1-| o0.81 |y = 0.000
Vrax M equi fraction Chir G
ms 1h Whi(msK) kKha kwhia KWhi(mea)
Ventilation Losses Ambient Qy 454 * 0.108 * 0.33 * 70 = 1125 6.2
Ventilation Losses Ground Qy 454 * 0.000 * 0.33 * 48 = 0 0.0
Ventilation Heat Losses Q. Toa| 1125 | [ 62
Reduction Factor
Qr Qv Night/Weekend
KWhia KWhia Saving KWhia KWhi(m?a)
Total Heat Losses Q. ( 83 |+ mes )| 10 |=[ es3 | [ s25 |
Orientation Reduction Factor g-Value Area Global Radiation
of the Area See Windows worksheet (perp. radiation)
m? KWhi(mea) kwhia
North 0.40 * 0.53 * 24.2 * 160 = 829
East 0.32 * 0.57 * 17.3 * 358 = 1127
South 0.37 * 0.60 * 19.3 * 611 = 2618
West 0.34 * 0.59 * 17.5 * 368 = 1285
Horizontal 0.58 * 0.44 * 1.6 * 677 277
Sum Opaque Areas 0
[ — KWhi(m?a)
Available Solar Heat Gains Qs e 6136 | | 338 |
Length Heat. Period Spec. Power g, Area
Khid dia wim? m? kwhia KWhi(mea)
Internal Heat Gains Q, 0.024 ¥ 243 |+ 2.1 |+ 187 | = 2225 | [ 122 |
kwhia Kwhi(mea)
Free Heat Q¢ Qs + Q = ‘ 8361 ‘ | 46.0 |
Ratio Free Heat to Losses Qe / Q. = 0.88
Utilisation Factor Heat Gains ng =
Kwhia KWhi(mea)
Heat Gains Qg ne *Q =| 688 | [ 375 |
KWhia KWhi(m?a)
Annual Heating Demand QH Q-Q =[ 220 | [ 15 |
KWhi(mea) (Yes/No)

Limiting Value

PHPP, Monthly Method

Requirement met?
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Passive House verification

SPECIFIC ANNUAL HEAT DEMAND
MONTHLY METHOD

Climate: ‘ Seattle ‘ Interior Temperature: 20 °c
Building: |Park Passive | Building Type/Use: | Single Family Residential
Treated Floor Area Are: 182 m?
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Heating Degree Hours - E|  11.0 8.9 9.7 8.1 6.2 4.0 2.3 2.0 35 6.3 8.9 10.5 81 kKh
Heating Degree Hours - ¢ 8.1 8.0 8.8 7.8 6.7 5.0 3.7 3.0 2.9 3.9 5.1 6.8 70 kKh
Losses - Exterior 1460 1176 1292 1079 819 535 306 266 458 839 1174 1391 10796 |kwh
Losses - Ground 45 45 49 43 37 28 21 17 16 22 28 38 388 kwh
Sum Spec. Losses 8.3 6.7 7.4 6.2 4.7 3.1 1.8 1.6 2.6 4.7 6.6 7.9 61.6 KWh/m2
Solar Gains - North 42 73 124 155 244 259 254 192 140 98 57 36 1675 |kwh
Solar Gains - East 60 98 181 209 306 328 347 319 231 155 67 51 2353 |kwh
Solar Gains - South 201 294 433 418 451 438 492 523 478 443 208 171 4548  [kwh
Solar Gains - West 55 107 205 282 338 373 397 327 250 177 69 52 2632 |kwh
Solar Gains - Horiz. 14 24 44 56 72 78 84 74 54 38 17 12 566 kwh
Solar Gains - Opaque 0 0 0 0 0 0 0 0 0 0 0 0 0 kWh
Internal Heat Gains 284 256 284 275 284 275 284 284 275 284 275 284 3342 [kwh
Sum Spec. Gains Solar + 3.6 4.7 7.0 7.7 9.3 9.6 10.2 9.5 7.9 6.6 3.8 33 83.2 KWh/m2
Utilisation Factor 100% 100% 94% 79% 51% 32% 18% 16% 33% 72% 100% 100% 56%
Annual Heating Demand 850 371 141 18 0 0 0 0 0 5 511 824 2720 [kwh
Spec. Heating Demand 4.7 2.0 0.8 0.1 0.0 0.0 0.0 0.0 0.0 0.0 2.8 4.5 15.0 KWh/m2
CSpec. Heating Demand  T——=Sum Spec. Gains Solar + Internal Sum Spec. Losses
12
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SPECIFIC SPACE HEATING

Passive House verification

LOAD

Building: |Park Passive Building Type/Use: | Single Family Residential
Climate (HL):| Seattle Treated Floor Area Area:|  181.7 |m2 InteriOT 20 °C
Temperature:

Design Temperature Radiation: North East South West Horizontal
Weather Condion 1:|  -1.6 | °c [25] 50 [ 75 | 35 | 55 |wme
Weather Condition 2: 0.8 °C ‘ 10 ‘ 10 ‘ 15 ‘ 10 ‘ 15 ‘W/mz
Ground Design Temp. 8.1 °c Area U-value Factor TempDiff 1 TempDiff 2 Pr1 P2
Building Element Temperarezone 2 WI(mK) p e‘)‘(g”ei{si) K K w w
1|Exterior Wall - Ambient A | 334.5 * 0.104 1.00 * 21.6 or 19.2 750 or 668
2.|Exterior Wall - Ground B * 1.00 * 119 or 119 = or
3./Roof/Ceiling - Ambient A | 142.0 * 0.097 1.00 * 21.6 or 19.2 = 298 or 265
a|Floor slab / basement ceiling| B 84.6 * 0.048 1.00 * 11.9 or 11.9 = 48 or 48
5. A * 1.00 * 216 or 19.2 = or
6. A * 1.00 * 21.6 or 19.2 = or
7. X * 0.75 * 216 or 19.2 = or
s.\Windows A 79.9 * 0.942 1.00 * 216 or 19.2 = 1626 or 1448
o|Exterior Door A * 1.00 * 21.6 or 19.2 = or
10.|Exterior TB (length/m) A 138.7 * -0.053 1.00 * 21.6 or 19.2 = -158 or -141
11.|Perimeter TB (length/m) P 40.0 * 0.038 1.00 * 11.9 or 11.9 = 18 or 18
12.|Ground TB (length/m) B * 1.00 * 11.9 or 11.9 = or
13.|House/DU Partition Wall 1 * 1.00 * 3.0 or 3.0 or
Transmission Heat Losses Py — —
Total = 2581 or 2306
Area Clear Room Height
Ventilation System: m2 m m3
Effective Air Volume, Vy, 181.7 ‘ * ‘ 2.50 ‘ = 454
nsix 1 nstix 2
EticincyofHeat Recoery HeatRecovryEfieny 51X Etincy i or
of the Heat Exchanger
ny,Res (Heating Load) Ny system Dyr Dyr
1/h 1/h 1/h 1/h
Energeticaly Effective Air Exchange n, [0.124] [ 0305 | %1 [0.81] o [ 081 | )= [ o182 or 0.182
Ventilation Heating Load P,
A n. n. Cair TempDiff 1 TempDiff 2 Py1 Py 2
me 1/h 1/h Wh/(m?3K) K K w w
454.1 * 0.182 or 0.182 * 0.33 * 21.6 or 19.2 = 590 or 525
Pl
Total Heating Load P, w
P+ Py = 3172 or
Orientation Area g-Value Reduction Factor Radiation 1 Radiation 2 Ps1 Ps2
the Area m? perp. radiation) (see Windows W/m2 Wim2 W W
1. [North 24.2 * 0.5 * 0.4 * 25 or 10 = 130 or 52
2. |East 17.3 * 0.6 * 0.3 * 50 or 10 = 158 or 32
3. [South 19.3 * 0.6 * 0.4 * 76 or 16 = 326 or 67
4. |West 17.5 * 0.6 * 0.3 * 35 or 10 = 121 or 35
5. |Horizontal 1.6 * 0.4 * 0.6 * 68 or 18 = 28 or 7
Solar heating power Pg Total = 763 or
Spec. Power Ama P 1 P2
Internal heating power P, W/m2 m2 w w
[16 | * | 182 | = ] 291 | or 291
Pgl
Heating power (gains) Pg w
Ps+P = 1054 or
P, -Pg = | 2118 | or | 2348 |
Heating Load P, =
Specific Heating Load Py / Area =
Input Max. Supply Air Temperature °C
Max. Supply Air Temperature Ssppiy,max Supply Air Temperature Without Heating YsupplyMin

W/m?2

For Comparison: Heating Load Transportable by Supply Air. Psuum arve = 1631 |W specific: | 9.0 |

(Yes/No)

Supply Air Heating Sufficient?
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Passive House verification
SUMMER

Climate: ‘ Seattle ‘ Interior Temperature: 20 °c
Building: Park Passive | Building Type/Use:|Single Family Residential

Treated Floor Area Arga: 181.7 m?

Spec. Capacity:| 132 |Wh/K pro m2 TFA
Overheating 25

limit: °C Area U-Value Red. Factor fr symmer Hsummer Heat Conductance
Building Element Temperature Zone mz W/(m2K)
1|Exterior Wall - Ambier A 334.5 * 0.104 * 1.00 = 34.7
2.|Exterior Wall - Grounc B * * 1.00 =
3./Roof/Ceiling - Ambieni A 142.0 * 0.097 * 1.00 = 13.8
4|Floor slab / basement B 84.6 * 0.048 * 1.00 = 4.0
5. A * * 1.00 =
6. A * * 1.00 =
7 X * * 0.75 =
s.\Windows A 79.9 * 0.942 * 1.00 = 75.3
o |Exterior Door A * * 1.00 =
10| Exterior TB (length/m) A 138.7 * -0.053 * 1.00 = 7.3
11.|Perimeter TB (length/n P 40.0 * 0.038 * 1.00 = 1.5
12|Ground TB (length/m) B * * 1.00 =
Exterior Thermal Transmittance, Hy e 1165  |WiK
Ground Thermal Transmittance, Hr 4 5.6 wiK
Area Clear Room Height
Effective m? m m

Heat Recovery Efficiency Nhr Air Volume V, 181.7 ‘ * ‘ 2.50 ‘ = ‘ 454 ‘
SHX Efficiency N¥shx

Summer Ventilation continuous ventilation to provide sufficient indoor air quality

Air Change Rate by Natural (Windows & Leakages) or Exhaust-Only Mechanical Ventilation, Summer: 0.10 1/h

Mechanical Ventilation Summer:

| |with HR (check if applicable)

N nat Ny system Dyr Ny Rest
1h 1h h h
Energetically Effective Airchange Rate ny ‘ 0.101 ‘ + ‘ 0.305 ‘* (1-| 0.000 ‘) + ‘ 0.000 ‘ = ‘ 0.406 ‘
Vv Ny equi fraction Cair
m* 1h Wh(msK)
Ventilation Transm. Ambient Hy o 454 * 0.406 * 0.33 = 60.9 WIK
Ventilation Transm. Ground Hy 4 454 * 0.000 * 0.33 = 0.0 WK
Additional Summer Ventilation for Cooling Temperature amplitude summer 10.4 g
Select: indow Night Ventilation, Manual Corresponding Air Change Rate l:l 1/h
lechanical, Automatically Controlled Ventilation (for window ventilation: at 1 K temperature difference indoor - outdoor)
Minimum Acceptable Indoor Temperature 22.0 °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 * 0.78 | * 0.95 * 0.53 * 24.2 * 67% = 58
2.|East 0.9 * 0.63 | * 0.95 * 0.57 * 17.3 * 74% = 39
3.[South 0.9 * 0.71 | * 0.95 * 0.60 * 19.3 * 75% = 52
4.West 0.9 * 0.41 | * 0.95 * 0.59 * 17.5 * 76% = 27
5.|Horizontal 0.9 * 0.98 * 0.95 * 0.44 * 1.6 * 74% = 0.4
6/Sum Opaque Areas 0.0

m2/im?2

Solar Aperture Total| 181

Specif. Power q, Atea
Wim? m? w W/m?
Internal Heat Gains Q, 20 o+ 182 | = | 381 |

Frequency of Overheating hg g 36.3% at the overheating limit 8, =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 Area
kWhrd 1k Wh/(m?K) m?

Daily Temperature Swing due to Solar Load * 1000 /( ‘ 132 ‘ * ‘ 182 ‘ )= 3.2 Ik
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Passive House verification
CALCULATING SUMMER SHADING FACTORS

Climate: ‘ Seattle ‘

. q . Summer
Summer Orientation Glazing area shading factor
Building: ‘ Park Passive m2 s
Latitude:|  47.58 North 16.33 78% Results from the Summer worksheet:

East 12,91 63% Frequency of Overheating hg . gmax

South 14.47 71%

West 13.32 41%

Horizontal 1.18 98%
Input Field
Summer Summer
- Angle of ) ) ) Distance from Distance from | Additional Shading | Reduction factor z |  Horizontal ) ) Total Summer
Quantity Description: De"'z{'}‘[’:'hf”"" Im:lina?ir‘)n from | Orientation | Glazing Width | Glazing Height | Glazing Area s:::ﬁ:‘gacfn::‘:m HI;;'Z;"C':' W'"ds:;ﬁ‘e"“' Glazing Edgeto | Overhang Depth | Upper Glazing | Reduction ractor | for temporary sun Shading Rﬁ‘:ﬂ;"ﬁ:zgr %V:J::ES"SQ::::? Shading
the Horizontal Reveal Edge to Overhang (Summer) protection Reduction Factor Reduction Factor
Dearees Dearees m m m m m m m % % % % % %
Wg he As Piori Arori OReveal AReveal Oover dover Tother z M R o rs

1 wi-n-1 0 90 North 1.28 0.70 0.9 15.00 15.08 0.11 0.01 0.60 0.04 100% 57% 95% 67% 36%
1 wi-n-2 0 90 North 0.70 2.18 1.5 15.00 15.08 0.39 1.62 0.69 0.14 100% 57% 94% 91% 49%
1 wi-n-3 0 920 North 0.80 2.28 1.8 0.39 1.60 0.69 0.14 100% 100% 95% 91% 86%
1 wi-n-4 0 90 North 0.80 2.28 1.8 0.39 1.60 0.69 0.14 100% 100% 95% 91% 86%
1 wi-n-5 0 920 North 0.70 2.18 1.5 0.39 1.62 0.69 0.14 100% 100% 94% 91% 86%
1 wi-n-6 0 90 North 0.30 2.09 0.6 0.35 0.57 0.69 0.05 100% 100% 88% 89% 78%
1 wi-n-7 0 90 North 0.70 1.88 1.3 0.35 0.27 0.69 0.14 100% 100% 86% 89% 76%
1 wi-n-8 0 90 North 0.57 1.15 0.7 0.37 0.18 0.37 0.14 62% 100% 81% 92% 47%
1 wi-n-9 0 920 North 0.67 1.02 0.7 0.15 0.10 0.15 0.10 100% 100% 91% 98% 89%
1 wi-n-10 0 90 North 1.57 1.15 1.8 0.15 0.44 0.15 0.01 100% 100% 96% 98% 94%
1 wi-n-11 0 920 North 0.66 1.06 0.7 0.15 0.88 0.15 0.10 100% 100% 96% 98% 94%
1 wi-n-12 0 90 North 0.98 1.84 1.8 0.37 0.16 0.37 0.14 100% 100% 86% 96% 82%
1 -n-13 0 90 North 0.67 1.02 0.7 0.15 0.10 0.15 0.10 100% 100% 91% 98% 89%
1 -n-14 0 90 North 0.57 0.70 0.4 0.37 0.18 0.37 0.14 100% 100% 81% 85% 70%
1 -e-1 90 90 East 0.74 1.93 1.4 13.68 20.83 0.35 0.18 0.35 0.18 100% 65% 91% 96% 57%
1 -e-2 90 90 East 3.19 0.70 2.2 12.09 18.81 0.11 0.01 0.60 0.04 100% 65% 99% 60% 39%
1 -e-3 90 90 East 1.08 0.70 0.8 10.53 20.77 0.35 0.01 0.35 0.01 100% 71% 91% 76% 49%
1 i-e-4 90 90 East 0.66 1.06 0.7 9.71 18.33 0.15 1.58 0.15 0.10 100% 70% 99% 98% 68%
1 wi-e-5 90 920 East 2.16 1.15 2.5 9.76 18.33 0.15 0.87 0.15 0.01 100% 70% 99% 97% 67%
1 wi-e-6 90 90 East 0.66 1.06 0.7 9.71 18.33 0.15 1.58 0.15 0.10 100% 70% 99% 98% 68%
1 wi-e-7 90 90 East 0.66 1.06 0.7 6.74 20.77 0.15 1.58 0.15 0.10 100% 80% 99% 98% 7%
1 wi-e-8 90 90 East 2.09 1.15 2.4 6.74 20.77 0.15 0.90 0.15 0.01 100% 80% 99% 97% 77%
1 wi-e-9 90 920 East 0.73 2.05 1.5 7.68 20.77 0.15 1.58 0.15 0.10 100% 78% 99% 99% 76%
1 wi-s-1 180 90 South 0.67 1.02 0.7 8.10 2.44 0.35 0.10 0.35 0.10 100% 39% 79% 74% 23%
1 wi-s-2 180 920 South 1.13 0.47 0.5 6.07 5.64 0.35 0.10 0.35 0.10 100% 70% 86% 48% 29%
1 wi-s-3 180 90 South 1.28 0.70 0.9 5.86 8.56 0.11 0.01 0.60 0.04 100% 80% 95% 32% 24%
1 wi-s-4 180 90 South 1.90 1.15 2.2 2.34 4.96 0.15 0.44 0.15 0.01 100% 85% 97% 93% 7%
1 wi-s-5 180 90 South 0.66 1.06 0.7 2.29 4.96 0.15 1.05 0.15 0.10 100% 86% 97% 94% 78%
1 wi-s-6 180 920 South 1.59 1.15 1.8 2.34 4.96 0.15 0.01 0.15 0.01 100% 85% 94% 93% 75%
1 -s-7 180 90 South 2.76 1.15 3.2 2.34 4.96 0.15 0.01 0.15 0.01 100% 85% 97% 93% 77%
1 -s-8 180 920 South 0.66 1.06 0.7 2.29 4.96 0.15 1.05 0.15 0.10 100% 86% 97% 94% 78%
1 -s-9 180 90 South 1.90 1.15 2.2 0.51 8.16 0.15 0.44 0.15 0.01 100% 98% 97% 93% 88%
1 wi-rf-s-10 180 40 South 0.48 0.81 0.4 3.87 3.43 0.03 0.03 0.03 0.03 100% 76% 97% 99% 73%
1 wi-rf-s-11 180 40 South 0.48 0.81 0.4 3.87 3.43 0.03 0.03 0.03 0.03 100% 76% 97% 99% 73%
1 wi-rf-s-12 180 40 South 0.48 0.81 0.4 3.87 3.43 0.03 0.03 0.03 0.03 100% 76% 97% 99% 73%
1 wi-rf-s-13 180 40 South 0.48 0.81 0.4 3.87 3.43 0.03 0.03 0.03 0.03 100% 76% 97% 99% 73%
1 wi-rf-s-14 180 16 Horizontal 0.96 1.23 1.2 0.03 0.03 0.03 0.03 100% 100% 98% 100% 98%
1 wi-w-1 270 90 West 1.08 0.70 0.8 4.90 8.59 0.35 0.01 0.35 0.01 100% 68% 91% 76% 47%
1 wi-w-2 270 920 West 0.66 1.06 0.7 4.09 4.93 0.15 1.59 0.15 0.10 47% 58% 99% 98% 27%
1 wi-w-3 270 90 West 2.16 1.15 2.5 4.14 4.93 0.15 0.88 0.15 0.01 47% 58% 99% 97% 26%
1 wi-w-4 270 920 West 0.66 1.06 0.7 4.09 4.93 0.15 1.59 0.15 0.10 47% 58% 99% 98% 27%
1 wi-w-5 270 90 West 0.77 0.93 0.7 2.11 4.93 0.15 1.52 0.15 1.25 49% 75% 99% 100% 36%
1 wi-w-6 270 920 West 2.16 0.96 2.1 2.11 4.93 0.15 0.88 0.15 1.25 49% 75% 99% 100% 36%
1 wi-w-7 270 90 West 0.77 0.93 0.7 2.11 4.93 0.15 1.52 0.15 1.25 49% 75% 99% 100% 36%
1 wi-w-8 270 920 West 0.66 1.04 0.7 1.07 4.93 0.15 1.59 0.15 0.10 53% 86% 99% 98% 44%
1 wi-w-9 270 90 West 2.16 1.11 2.4 1.12 4.93 0.15 0.88 0.15 0.01 53% 85% 99% 97% 44%
1 wi-w-10 270 920 West 0.66 1.04 0.7 1.07 4.93 0.15 1.59 0.15 0.10 53% 86% 99% 98% 44%
1 wi-w-11 270 90 West 0.74 1.88 1.4 0.35 0.18 0.35 0.18 100% 100% 91% 96% 88%
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Passive House verification
SUMMER VENTILATION

Building: Park Passive \ Building Type/Use:|Single Family Residential
Building Volume 454 mé
Description Wi-s-5 Wi-s-8 Wi-e-4,6 wi-e-7,9 wi-w-2,4 | wi-w-8,10
Fraction of Opening Duration 30% 30% 30% 30% 30% 30%
Climate Boundary Conditions
Temperature Diff Interior - Exterior 4 4 4 4 4 4 K
Wind Velocity 2 2 2 2 2 2 m/s
Note: for summer night ventilation please set a temperature difference of 1 K and a wind velocity of 0 m/s
otherwise the cooling effects of the night ventilation will be overestimated!
Window Group 1
Quantity 1 1 2 2 2 2
Clear Width 0.838 0.838 0.838 0.84 0.838 0.84 m
Clear Height 1.295 1.295 1.295 1.30 1.295 1.22 m
Tilting Windows? X X X X X X
Opening Width (for tilting windows) 0.150 0.150 0.150 0.150 0.150 0.150 m
Window Group 2 (Cross Ventilation)
Quantity
Clear Width m
Clear Height m
Tilting Windows?
Opening Width (for Tilting Windows) m
Difference in Height to Window 1 m
Single-Sided Ventilation 1 - Airflow Volume 77 77 153 153 153 144 m3h
Single-Sided Ventilation 2 - Airflow Volume 0 0 0 0 0 0 m3h
Cross Ventilation Airflow Volume 77 77 153 153 153 144 m3h
Contribution to Air Change Rate 0.05 0.05 0.10 0.10 0.10 0.10 1/h

Summary of Summer Ventilation Distribution

Description Ventilation Type

Daily Average Air
Change Rate

Whole day Ventialtion

0.10

PHPP, SummVent

1/h
1/h
1/h
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PHPP, Cooling

Passive House verification

SPECIFIC USEFUL COOLING DEMAND

MONTHLY METHOD

CIimate:‘Seattle

Building: Park Passive

Interior Temperature:
Building Type/Use:

25

°C

Single Family Residential |

Treated Floor Area Arga: 182 m?
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Heating Degree Hours - E[  14.7 12.2 135 11.7 9.9 7.6 6.0 5.7 7.1 10.0 12.5 14.2 125
Heating Degree Hours - G 11.8 11.4 12.6 11.4 10.4 8.6 7.4 6.7 6.5 7.6 8.7 10.5 114
Losses - Exterior 2635 2188 2409 2099 1770 1365 1078 1025 1262 1797 2228 2542 22397
Losses - Ground 48 46 51 46 42 35 30 27 26 31 35 42 459
Losses Summer Ventilatiq 0 0 0 0 0 0 0 0 0 0 0 0 0
Sum Spec. Heat Losses 14.8 12.3 13.5 11.8 10.0 7.7 6.1 5.8 7.1 10.1 12.5 14.2 125.8
Solar Load North 46 81 139 173 272 290 284 214 156 110 64 41 1871
Solar Load East 75 122 225 260 381 409 433 398 288 194 83 63 2931
Solar Load South 245 360 529 511 551 536 602 639 584 542 254 209 5561
Solar Load West 43 83 159 219 263 290 309 254 194 137 54 40 2046
Solar Load Horiz. 15 26 47 59 77 83 89 79 58 41 18 13 605
Solar Load Opaque 0 0 0 0 0 0 0 0 0 0 0 0 0
Internal Heat Gains 284 256 284 275 284 275 284 284 275 284 275 284 3342
Sum Spec. Loads Solar + 3.9 5.1 7.6 8.2 10.1 10.4 11.0 10.3 8.6 7.2 4.1 3.6 90.0
Utilisation Factor Losses 26% 42% 56% 69% 91% 98% 98% 100% 96% 71% 33% 25% 59%
Useful Cooling Energy Del 0 0 3 17 187 506 915 819 313 18 0 0 2777
Spec. Cooling Demand 0.0 0.0 0.0 0.1 1.0 2.8 5.0 4.5 1.7 0.1 0.0 0.0 15.3
o
e 16 CSpec. Cooling Demand E=Sum Spec. Heat Losses Sum Spec. Loads Solar + Internal
] §
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Passive House verification
COMPRESSOR COOLING UNITS

Climate: ‘ Seattle ‘ Interior Temperature Summer: 25 °c
Building: \ Park Passive \ Building Type/Use: Single Family Residential
Treated Floor Area Arga: 181.7 m
Atea Clear Room Height
Effective me m m?
Air Volume Vy ‘ 182 ‘ * ‘ 2.50 ‘ = ‘ 454 ‘
Ny system Dyr
1h Efficiency Humidity Rec. 1h
Hygrically Effective Mech. Air Change Rate Summer ‘ 0.305 ‘ *(1 .‘ ‘) = 0.305
Ny nat Ny Res Niight,Windows Nnight,mechanical
1h h 1h 1h
Direct Ambient Air Change Rate Summer 0.101 | +[ 0.000 | + [ 0.000 |+[ 0.000 |=| 0101 |
Ambient Air Change Rate Summer Total 0.41 1h

l:lSuppIy Air Cooling
check as appropriate

On/Off Mode (check as appropriate)
Minimum Temperature of Cooling Coil Surface °C
Recirculation Cooling

check as appropriate
On/Off Mode (check as appropriate)
Minimum Temperature of Cooling Coil Surface 10 °C
Volume Flow Rate 500 m3h

DAdditionaI Dehumidification
check as appropriate

Max. Humidity Ratio 12 glkg
Humidity Sources 2 g/(meh)
Humidity Capacity Building 700 |g/(gikg)m?
Humidity at Beginning of Cooling Period 8 glkg

DPaneI Cooling

check as appropriate

sensible latent
Useful Cooling Demand ‘ 15.3 ‘ ‘ 0.0
of which Sensible Fraction
Supply Air Cooling KWhi/(m?a)
Recirculation Cooling 15.3 0.0  [kwh/(m?a) 100.0%
Dehumidification KWh/(m2a)

Remaining for Panel Cooling kWhi/(m?a)

Total [153 ] [ 00 Jwnwa

Unsatisfied Demand | 0.0 | | 0.

o

| kWh/(mz2a)
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Passive House verification

COOLING

LOAD

Building: Park Passive ‘ Building Type/Use: Single Family Resic Tempe'r”;teu’g
Spec. Capacity: 132 Wh/(m2K) (Enter in "Summer" worksheet.) Treated Floor Area Aga:
Climate (Cooling Load): Seattle ‘
Ambient Air Sky Ground Radiation:  North East South West  Horizontal
Design Temperature:|  23.0 | °c | 12.8 | °«c | 16.0 | °c 90 [ 210 | 200 | 200 | 350 wim?
Area U-value Factor TempDiff
Building Elements Temperature zone  m? Wi(m?K) (e’i'c";";‘)’t’s,;,) K w

1|Exterior Wall - Ambient| A | 334.5 * 0.104 | * 1.00 * -2.0 -69

2.|Exterior Wall - Ground | B * * 1.00 * -9.0 =

3./|Roof/Ceiling - Ambient | A | 142.0 * 0.097 | * 1.00 * -2.0 = -28

a|Floor slab / basement c| B 84.6 * 0.048 | * 1.00 * -9.0 = -36

5. A * * 1.00 * -2.0 =

6. A * * 1.00 * -2.0 =

7. X * * 0875] * -2.0 =

8.|Windows A 79.9 * 0.942 * 1.00 * -2.0 = -151

o.Exterior Door A * * 1.00 * -2.0 =

10. | Exterior TB (length/m) A 138.7 * -0.053 | * 1.00 * -2.0 = 15

11.|Perimeter TB (length/m) P 40.0 * 0.038 * 1.00 * -9.0 = -14

12./Ground TB (length/m) B * * 1.00 * -9.0 =

13.|House/DU Partition Wall 1 * * 1.00 * 3.0

Lambient W/K TempDiff K Lgiy WK TempDiff K

14.‘Radiation Correction ‘ ‘ 0.0 ‘ * ‘ -2.0 ‘ + ‘ 0.0 ‘ * ‘ -12.2 ‘ = 0
Transmission Heat Losses Py Total =

Ventilation System: m?
Effective Air Volume, Vy 454
Vent. Transm. TempDiff
WIK K w
Exterior [ 609 | *[ 20 | = [ -122 |
Ground ‘ 0.0 ‘ * ‘ -9.0 ‘ ‘ 0 ‘
Additional Summer Ventilation:
indow Night Ventilation, Manual Corresponding Air Change Rate
lechanical, Automatically Controlled Ventilation Minimum Indoor Temperature
kwh/d w
Heat Removal Cooling Design Day Window Ventilation ‘ 0.0 ‘ / = ‘ 0 ‘
(from Cooling worksheet) Automatic Night Ventilation ‘ 0.0 ‘ / = ‘ 0 ‘

Ventilation Heat Load P, Total =
Orientation Area g-Value Reduction Factor Radiation Ps
of the Area m2 perp. radiation) W/m?2 \
1. North 24.2 * 0.5 * 0.45 * 90 522
2. |East 17.3 * 0.6 * 0.40 * 210 = 826
3. |South 19.3 * 0.6 * 0.45 * 218 = 1141
4. |West 17.5 * 0.6 * 0.26 * 200 = 541
5. |Horizontal 1.6 * 0.4 * 0.62 * 374 163
6. /Sum Opaque Areas 0
Heat Gain - Solar Heat Load, Pg Total =
Spec. Power Avea
W/m2 m?
Internal Heat Load P, 3.1 \ * \ 182 \ =
Cooling Load P¢ Pr+Py+Pg+P - w
Specific Maximum Cooling Load Pc/ Agg = W/m?2
Caution: Large daily temperature swing. Consideration of daily average cooling load is not sufficient. Reduce solar load!
Minimal supply air temperature Supply air temperature without coolingSs,ppiy,min °C
Cooling capacity that is transportable through the supply air  Psyppyairmax =
specific = Wim2
es/no)
Air conditioning over the supply air possible? ﬁ
Solar Load Time Spec. Capacity Agea
w hid Whi(mzK) me
Daily Temperature Swing due to Solar Load 3192.8 ‘ * ‘ 24 ‘ /( ‘ 132 ‘ * ‘ 182 ‘ )= || 3.2 || K

PHPP, Cooling Load
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Passive House verification
HEAT DISTRIBUTION AND DHW SYSTEM

Building: [Park Passive

Interior T
Treated Floor Area Ary;

Number of Residences:

Annual Heating Demand gHeating

Length of Heating Period

Average heating load Pave:

Marginal Utilisability of Additional Heat Gains:

Space Heat Distribution
Length of Distribution Pipes
Heat Loss Coefficient per m Pipe
Temperature of the Room Through Which the Pipes
Design Flow Temperature
Design System heating load
Flow Temperature Control (check)
Design Return Temperature
Annual Heat Emission per m of Plumbing
Possible Utilization Factor of Released Heat
Annual Losses
Specif. Losses

'Performance ratio of heat distribution

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 Pipes
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

Total Length of Individual Pipes

Exterior Pipe Diameter

Heat loss per tap opening

Amount of tap openings per year

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
Performance ratio DHW-distribution + storage

Total Heating Demand of DHW system

20 °C
Building Type/Use: | Single Family Residential ‘
182 m2
Occupancy: 5.2 Pers
1
2720 kWh/a
208 d
0.5 kw
2% Parts
Warm Region Cold Region Total
1 2 3
Ly (Project) 0.00 m
V¥ (Project) 0.169 W/(mK)
9y Mechanical Room 20 °c
9gist Flow, Design Value 55.0 °C
Preaing (exist/calc.) 2.3 kw
X
= =0.714%(9¢is-20)+20 45.0 °C
Q*h =Y (9m—9%) thieaing*0.02¢ 8 Total 1,23 kWh/(m-a)
Ne 72% -
Qu. =Ly Q- (106 0 0 0 0 [kwhra
Qe = 3Qu/ Arra KWhi/(m?a)
CanL =(Qu+au)/au 100% -
Vpnw (Project or Average Value 25 Litres/P/d) 25.0 Litre/Person/d
Ypw Temperature of Drinking Water (10°) 11.7 °C
(Electricity worksheet) 0 kWh/a
Qonw 2653 kWh/a
Gorw = Qonw / Atea kWh/(m2a)
Warm Region Cold Region Total
Lys (Project) 0.0 m
V¥ (Project) 0.169 W/m/K
9y Mechanical Room 20 °c
9aist Flow, Design Value 60.0 °C
tdcire (Project) 0.0 hid
9 =0.875%(94i5-20)+20 55 °C
teie =365 tdcic 0 hia
a7 =¥ (9n-95) tore 0 kwhim/a
Noorw Ztheaing/3650 * N6 41% )
Q2 = Lus * 0z *(1Meorw) o 0 Jkwhra
Ly (Project) 15.00 m
dy_pipe (Project) 0.044 m
Oindividual =(CproViaotCoaVia) Gas9x)|  0.9695 kWh/tap opening
Nrap = Npers- 3.365/ Ny 5683 Tap openings per year
Qu = Nran* Qindividual 5510 kWh/a
Ne_u Ztheaing/8760* N6 41% _
QU =y (1n6.0) 3259 3259 [Jkwhra
Total 1,2,3
Ps 34 w
Ne_s =theating/8760" MG 41%
Qs = Ps-8.760 kh-(1-16_s) 174 174 ||kWh/a
Total 1,2,3
Qu =Qz+Qu+Qs 3433 kWh/a
Qui = Qui/ Area kWh/(m2a)
CawL = (crww * Gwv) / Arww 229.4% -
Quorw = Qonw+Que 6086 kWh/a
GgoHw = Qqonw / Arra kWh/(m2a)

Total Spec. Heating Demand of DHW System

PHPP, DHW-+Distribution
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Secondary Calculation: W-Values of Plumbing

Nominal Width 19 mm
Insulation Thickness: mm

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

Thermal Conductivity W/(mK)

AS 30 K

Interior Pipe Diameter: 0.01900 m

Exterior Pipe Diameter 0.02125 m

Exterior Pipe Diameter 0.07205 m
a-Surface 6.52 W/(m2K)
¥-Value 0.169 W/(mK)

Surface Temperature Difference 3.427 K

PHPP, DHW-+Distribution
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Passive House verification
SOLAR HOT WATER GENERATION

Bulldlng:‘Park Passive

Treated Floor Area Arga!

Solar Fraction with DHW demand including washing and dish-washing

6086

‘ Building Type/Use:

Single Family Residential

181.7 |m2

Heating Demand DHW OgoHw kWh/a from DHW+Distribution worksheet
Latitude: 47.6 |0 from Climate Data worksheet
Selection of collector from list (see below): 7 Selection: 7 Improved Flat Plate Collector v
Solar Collector Area 4.65 |m2
Deviation from North 180 |°
Angle of Inclination from the Horizontal 40 °
Height of the Collector Field 2.039 |m
Height of Horizon Niori m
Horizontal Distance Apiori m
Additional Reduction Factor Shading Tother 100% %
Occupancy 5.2 Persons
Specific Collector Area 0.9 m?/Pers
Estimated Solar Fraction of DHW Production 50%
Solar Contribution to Useful Heat 3019 |[kwh/a " 17 ||kWh/(m2a)
Secondary Calculation of Storage Losses
Selection of DHW storage from list (see below): 12 Selection: 12 Sratified Sdar Sorage v
Total Storage Volume 490 litre
Volume Standby Part (above) 147 litre
Volume Solar Part (below) 343 litre
Specific Heat Losses Storage (total) g WI/K
Typical Temperature DHW 60 °C
Room Temperature 20 °C
Storage Heat Losses (Standby Part Only) 34 W
Total Storage Heat Losses 132 |w
== Monthly Heating Load Covered by Solar
—+—Total Monthly Heating Load DHW Production
Radiation on Tilted Collector Surface
Monthly Solar Fraction
1000 1.0
T
o]
o 900 0.9
=)
£
=
8 800 0.8
<
S —
2£ 700 — N 0.7 —
© S o
T o =
SE ]
o £ 600 } N 06 ©
o ; @
X =
=
&5 500 =~ 05 &
59 a
ERSS
2 2 400 . 0.4
o5 I —
c o
= e
s 2 300 —J 1 0.3
28 —
c
2 200 — & — —T71 02
K —
B
P 100 — — 0.1
[<]
%]
0 0.0
January February March April May June July August September  October ~ November December

PHPP SolarDHW
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Building:

Park Passive

Passive House verification

ELECTRICITY DEMAND

Column Nr.

Application

Dishwashing

Cold Water Connection

Clothes washing
Cold Water Connection

Clothes drying with:

Condensation Dryer

Energy consumed by evaporation

Refrigerating

Freezing

or combined unit

Cooking with:
Electricity

Lighting

Consumer electronics

Small appliances, etc.

Total aux. electricity

Other:

Specific Demand

[

Used ? (1/0)

[1]]
[1]]

|

Rk O O|o

[N

# Households 1 HH
Persons 5.2 P Solar Fraction of DHW Laundry&Dish Prim. Energy Factors: Electricity 2.6 KWh/kwh
Living Area 182 m2 Marginal Performance Ratio DHW 100% Natural Gas 1.1 KWh/kwh
Annual Heating Demand 15 kWh/(mza) Marginal Performance Ratio Heating 27% Energy Carrier for Space Heating/DHW: ‘ 2.6 ‘ ‘ 2.6
3 4 5 6 7 8 8a 9 10 11 12 13 14
T _ o 2z = S = e
Bl g » g 5 || & o : S|SB |8 || ¢f og
gl £ & 2 > °3 § 38§ ) g2 = 3 52 o2
=Sl s < 5 < &z r &=L o= S g 5¢ g 8= o=
28|l ¢ 2 5 8 53 s ug 25 55| | g8 < Wg >
23| & g o 5 2 £ s Bx 24 sE ks cs (<]
E2l| 2 = i 5 @ 8 =2 s g 3 St EE
su =} & w ﬁ e a ao
1 | 1.10 [kwhuse [ 1.00 65 |/Pa) *[s2]p =[ 371]*[100% 371 965
L 0% ~@a+[ 030 )+ 100 || D= |
1 ‘ ‘ 1.10 ‘kWh/Use x| 1.00 57 | IPa) *52|p = 325( *| 100% 325 846
L 0% *@+[ 005 |)*[ 100 || D= |
1 ‘ 3.50 kwhiuse Pl 0.75 57 | IPa) * 52|P = 777 | 100% 777 2019
0.50 = 0 0% 1.00 | * 0 0
[1][3.13 Jxwnuse ~|_0.50 57 |iewa) s 52]p = 0 100% ~a+[000])*[ 027 @071 h=| 0 0
1 | 0.78 kwhid *| 1.00 365 |da *| 1 |HH = 0] *| 100% 0 0
0| 0.88 whd [ 0.90 365 |da 1 ]wm = 0] *[100% 0 0
| 1| 1.00 |kwhd *| 1.00 365 |da 1 |WH o= 365| *| 100% 365 949
1 || 0.25 [kwhuse *| 1.00 500 |/(P*a) *52|P = 649| *| 100% 649 1687
: Percentage CFLs | 0% O o
11 ([ 21 |w 80% |*| 1.00 2.90 [kh/(P*a) *162|p = 313| *| 100% 313 814
| 1| 80 w *|_1.00 0.55 |kn(pa) *52|p = 228| *| 100% 228 594
L 1 ([ 50 [kwh *| 1.00 1.00 | /P *152|p = 260] * | 100% 260 675
271 271 704
kWhia 0 0 0
kWhia 0 0 0
kWhia 0 0 0
DHW Non-Electric - Wash&Dish
gl —— I o | ——
Non-Renewable Non-Electric DHW Washé&Dish
(') wea| 0.0 || 509 |
18 50

|Recommended Maximum Value

PHPP, Electricity
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Building:|Park Passive

Passive House verification
AUXILIARY ELECTRICITY

a oM W NP

Living Area 182 m2 Operation Vent. System Winter 5.00 kh/a Primary Energy Factor - Electricity 2.6 kWh/kWh
Heating Period 208 |d Operation Vent. System Summer 3.76 kh/a Annual Space Heating Demand 15 KWh/(m?a)
Air Volume 454 |m3 Air Change Rate 0.31 nt Boiler Rated Power 15 KW
Dwelling Units 1 HH Defrosting HX from °C DHW System Heating Demand 6086 KWh/a
Enclosed Volume 616 m3 Design Flow Temperature 55 °C
Column Nr. 1 2 3 4 5 6 7 8 9 10 11
® . S © >
= ES 2 g E g - . Ez ® o 2
5 £S g > 25~ Fg @ =
g || &2 || E g ] 2 52T a8 2 & £ 223
Applicati < b g < O 8 i T £ S o o=
pplication & es a) S b S 5 EZ S8 5o c 2 >2E=Z
g c© £ g < o o8 g3 ot 3 3 SR
s €2 || £ 3 5 m <E 38 £3 E
2 > & 5 - a
Ventilation System
Winter Ventilation 1 0.29 |whms *| 0.31 | n* *| 5.0 [kha * | 454137005 |m3 = 201 considered in heat recovery efficiency 522
Summer Ventilation 0 1 0.29 |wh/m* *| 0.31 | nt* * 3.8 |kh/a * 454.137005 |m3 = 0 no summer contribution to IHG 0
Defroster HX 0 0 |w *| 1.00 *[ 02 |kva 1 = 0 +| 10 [/ 500 ] 0 0
Heating System Controlled/Uncontrolled (1/0)
Enter the Rated Power of the Pump w 0
Circulation Pump | ‘ 0 ‘ ‘ 0 ‘ 62 |w *| 1.0 *| 5.0 |kh/a * 1 | :l 0 * 1.0 | /| 5.00 |=| 0 | | 0
Boiler Electricity Consumption at 30% Load w
Aux. Energy - Heat. Boiler 0 0 55 |w *| 1.00 | *1 0.00 |kh/a * 1 | = 0 * 1.0 / 5.00 = 0 0
Aux. Energy - Wood - " - . . " L . _
fired/pellet boiler 0 0 Data entries in worksheet Boiler. Auxiliary energy demand including possible drinking water produg 0 1.0 / 5.00 = 0 0
DHW system
Enter Average Power Consumption of Pump w
[cieuatonPump ][0 ]| 0 [ 29 |w [ 100] *[ 48 Jma - T 0 | o6 |/ 876 Js[ o ]| 0 |
Enter the Rated Power of the Pump w
|Slorage Load Pump DHW | ‘ 0 ‘ ‘ 0 ‘ 56 |w *| 1.00 | *l 0.0 |kh/a * 1 | :l 0 * 1.0 | / | 5.00 | :| 0 | | 0 |
Boiler Electricity Consumption at 100% Load w
[orw Botler aux Enery | [0 ][ 0 ][ 165 |w [ 100] *[ 0.0 Jma - T 0 «[ 10 ]/ 500 Js[ o ]| 0 |
Enter the Rated Power of the Solar DHW Pump w
solar ucetectricy | [ 1 || 1 [ 40 |Jw <[ 100 ] <[ 18 |wa - 1 | = 70 +| 06 |/| 876 = 5 || 181 |
Misc. Aux. Electricity
|Misc. Aux. Electricity | ‘ 0 ‘ ‘ 0 ‘ ‘ ‘kwh/a *| 1.00 | *| 1.0 | * 1 |HH =| 0 * 1.0 | /| 8.76 |=| 0 | | 0 |
[Total | 271 [ 5 || 704 |
[specific Demand | kwhmia)  oivide by Living ara:

PHPP, Aux Electricity
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Passive House verification
PRIMARY ENERGY VALUE

Building: | Park Passive ‘ Building Type/Use: | Single Family Residential
Treated Floor Area Area: 182 me
Space Heating Demand incl. Distribution 15 whi(mea)
Useful Cooling Demand: 15 whi(mea)
Emissions
Final Energy Primary Energy COEquivalent
KWhi/(m?a) KWhi(m’a) ka/(m’a)
Electricity Demand (without Heat Pump) PE Value €Oy Emissions Factor (COy
Equivalen)
Covered Fraction of Space Heating Demand (Project) [ KWhKWh glkwh
Covered Fraction of DHW Demand (Project) [ 100% 2.6 680
Direct Electric Heating Quae 00 00 00
DHW Production, Direct Electric (without Wash&Dish) Qorwge  (OHWsDistibution, SolarDHW) 16.9 43.9 115
Electric Post heating DHW Wash&Dish (Electicity, SolariDHW) 0.0 0.0 00
Strombedarf Haushaltsgerate Qe (Electicity worksheel) 18.1 a1 123
Electricity Demand - Auxiliary Electricity 15 39 10
Total Electricity Demand (without Heat Pump) 365 94.8 248
Heat Pump e Value COEmission Factor (CO;-
quivalent)
Covered Fraction of Space Heating Demand (Project) [ 100% KWhkwh glkwh
Covered Fraction of DHW Demand (Project) [ 2.6 680
Energy Carrier - Supplementary Heating Electricity 2.6 | 680 |
Annual Coefficient of Performance - Heat Pump Separate Calculation 3.72
Total System Performance Ratio of Heat Generator Separate Calculation 0.27
Electricity Demand Heat Pump (without DHW Wash&Dish) Qe 4.0 105 | 27 |
Non-Electric Demand, DHW Wash&Dish (Electrcity worksheel) 0.0 00 [ 00 |
Total Electricity Demand Heat Pump 4.0 105 I 2.7 |
Compact Heat Pump Unit PE Value COzEmission Facior (CO-
quivalent)
Covered Fraction of Space Heating Demand (Project) [ KWhkwh glkwh
Covered Fraction of DHW Demand (Project) [ 2.6 680
Energy Carrier - Supplementary Heating Electricity 2.6 680
COP Heat Pump Heating (Compact worksheet) 0.0
COP Heat Pump DHW (Compact worksheet) 0.0
Performance Ratio of Heat Generator (Verification) (Compact worksheet)
Performance Ratio of Heat Generator (Planning) (Compact worksheet)
Electricity Demand Heat Pump (without DHW Wash&Dish) Qe (Compact worksheet) 0.0 0.0 \ 0.0 \
Non-Electric Demand, DHW Wash&Dish 0.0 0.0 | 0.0 |
Total Compact Unit (Compact worksheet) 0.0 0.0 | 0.0 |
HP Combination: 2 independent HP for heating and WW see "HP Combi" worksheet PE Value °°1'E”“5:l‘:”ﬁf:"j;"”°°f
Covered Fraction of Space Heating Demand (Project) [ KWhkwh glkwh
Covered Fraction of DHW Demand (Project) [ 2.6 680
Energy Carrier - Supplementary Heating Electricity 2.6 680
COP Heat Pump for Heating (Compact worksheet) 0.0
COP Heat Pump for DHW (Compact worksheet) 0.0
Performance Ratio of Heat Generator (Verification) (Compact worksheet)
Performance Ratio of Heat Generator (Planning) (Compact worksheet)
Electricity Demand Heat Pump (without DHW Wash&Dish) Qe (Compact worksheet) 0.0 0.0 \ 0.0 \
Non-Electric Demand, DHW Wash&Dish 0.0 0.0 | 0.0 |
Total Combined HP (Compact worksheet) 0.0 0.0 | 0.0 |
Boiler e Value COEmission Factor (CO;-
Equivalent)
Covered Fraction of Space Heating Demand (Project) [ KWhkwh glkwh
Covered Fraction of DHW Demand (Project) |
Boiler Type (Boller worksheer) |
Performance Ratio of Heat Generator (Boller worksheer) %
Annual Energy Demand (without DHW W ash&Dish) (Boiler worksheet) 0.0 0.0 | 0.0 |
Non-Electric Demand, DHW Wash&Dish (Electicity worksheet) 0.0 00 [ 0.0 |
Total Heating Oil/Gas/Wood 0.0 0.0 | 0.0 |
District Heat PE Value GO Emission Factor (COy-
Equivalent)
Covered Fraction of Space Heating Demand (Project) [ KWhKWh glkwh
Covered Fraction of DHW Demand (Project) I 0.0 0
Heat Source (District Heat worksheet) |
Performance Ratio of Heat Generator (Distict Heat worksheet) %
Heating Demand District Heat (without DHW Wash&Dish) (District Heat worksheet) 0.0 0.0 | 0.0 |
Non-Electric Demand, DHW Wash&Dish (Blatt Swom) 0.0 00 [ 0.0 |
Total District Heat 0.0 0.0 | 0.0 |
other e value €O, Emission Factor (CO-
Equivalent)
Covered Fraction of Space Heating Demand (Project) [ KWhKWh gkwh
Covered Fraction of DHW Demand (Project) I 0.2 55
Heat Source (Project) Wood
Performance Ratio of Heat Generator (Project)
Annual Energy Demand, Space Heating
Annual Energy Demand, DHW (without DHW Wash&Dish)
Non-Electric Demand, DHW Wash&Dish (Blatt Swom)
Non-Electric Demand Cooking/Drying (Gas) (Blatt Swom)
Total - Other
Cooling with Electric Heat Pump PE Value COzEmission Factor (COz-
Equivalent)
Whiwh W
Covered Fraction of Cooling Demand (Project) [ 100% 2.6 680
Annual coefficient of performance cooling 3.651851191
Eneray Demand Space Cooling [ 4.2 | 10.9 | 2.8 |
Heating, Cooling, DHW, Auxiliary and Household Electricity 44.7 | 116.2 | 304 |
Total PE Value 116.2 Kwh/(m?a)
Total Emissions CO,-Equivalent 30.4 kg/(m?a) (YesiNo)
Primary Energy Requirement 120 KWhi(mea) yes
Heating, DHW, Auxiliary Electricity (No 224 | 58.2 | 15.2 |
Specific PE Demand - Mechanical System 58.2 KkWhi(m?a)
Total Emissions CO,-Equivalent 15.2 kg/(m?a)
Solar Electricity kwhia PE Value (Savings) O Emission Factor
Planned Annual Electricity Generation Separate Calculation KWhiWh gkwh
0.7 250
Specific Demand
PE Value: Conservation by Solar Electricity kW h/(m?a)
Saved CO; emissions through solar electricity kg/(m?a)

PHPP, PE Value
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Passive House verification

CLIMATE DATA Solar radiation + Ambient temperature
250 20 ©
Building: Park Passive
Standard/Regional Climate: Select here. Use Regional Data? Yes Transfer to Annual Method
i i —a—North
‘ [— — ‘ Climate Building Seattle Hr 208 da - o
Select region here Chosen Method for Heating Demand: ~ Monthly method G 65 KKhia g st
E
2 g
‘ USANE& NCENI — ‘ Monthly Data: Seattle North 115 Kwhi(m?a) £ -
Annual Data: East 256 KWhi(m?a) s
Use Annual Climate Data Set No South 456 Kwhi(mza) H ——west
Select regional climate here: Results: West 265 kWh/(m?a) "
o—Global
‘ Annual Heating Demand 1 KWh/(m?a) Horizontal 410 KWh/(m?a)
Seatte v
Heating Load 1 Wim? o Ambient Temp
Month 1 2 3 4 5 6 7 8 I 9 10 11 12 Heating Load Cooling Load
Days 31 28 31 30 31 30 31 31 | 30 31 30 31 Weather 1 | Weather 2 Radiation
:::;f;f;sre':’ PHPP Calculated Ground Seattle Latitude: 476 Longitude ° East 1223 Altitude m o Daily Temperature Swing Summer (K) 104 Radiation Data: KWhi(mzmonth) Radiation: W/m? Wim?
Phase Shift Months Ambient Temp 52 638 69 87 L7 144 169 173 152 115 77 59 16 230
‘ 2.00 North 8 14 24 30 50 49 37 7 7 25 90
Dampina East 31 57 66 104 110 101 3 1 50 210
‘ -1.05 South 68 98 92 93 105 114 107 102 A 75 200
Depth m West 31 59 81 107 114 o4 2 35 200
‘ 3.32 Global 47 90 120 164 182 193 163 113 55 350
Shift of Average T K Dew Point 2. 23 34 4.9 7.4 96 118 12.2 110 77 4 ;
‘ 1.60 Sky Temp -7.1 -1.5 -4.8 -0.7 2.8 56 8.2 8.2 5.4 -2.0 -39 -8.1 12.8
Ground Temp 9.1 8.1 8.1 9.2 11.0 13.1 15.0 16.0 16.0 14.8 12.9 10.9 8.1 8.1 16.0

PHPP, Climate Data
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