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SCENARIO 0 — UTGANGSPUNKT

0.1 Utgangspunkt Oslo

0.2 Utgangspunkt Trondheim
0.3 Tiltak Oslo

0.4 Tiltak Trondheim




0.1

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway

Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om

Home owner / Client:

Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:

Specific building characteristics with reference to the treated floor area

Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 43,089 < 15 -
no
Heating load W/m? 24 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10
Frequency of excessively high humidity (> 12 g/kg) % < 20
Airtightness Pressurization test result nsy 1/h < 0,6
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m?2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; : No requirement

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.
Task: First name: Surname: Signature:

] |

Passive House Classic?

Issued on: City:

2HPP, Verification PHPP Simuleringer 02.05.22 Nytt utgangspunkt



0.2

Passive House Verification

Photo or Drawing

Building: | Drapen moderne

Street:
Postcode/City: | 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: |2: Cold Altitude of location: 0Om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Year of construction: 2022 Interior temperature winter [°C]: 20,0 Interior temp. summer [°C]: 25,0
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?: 25 IHG cooling case [W/m?]: 25
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: 60 Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative § 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 42,539 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % 0 < 20 yes
Airtightness Pressurization test result nsg 1/h | 1,0 | < 0,6 no
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) | 226 | < 120 no
PER demand kWh/(m?a) 107 < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro-jected kWh/(m?a) 0 > - -
building footprint area)

2 Empty field: Data missing; -": No requirement

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Task:

First name:

Issued on:

Surname:

City:

Passive House Classic?

Signature:

SHPP, Verification

PHPP Simuleringer 02.05.22 Nytt utgangspunkt




0.3

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 39,499 < 15 -
no
Heating load W/m? 21 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 Nytt utgangspunkt




0.4

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 38,520 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)
2 Empty field: Data missing; : No requirement
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Passive H Classic?
values of the building. The PHPP calculations are attached to this verification. assive House Llassict
Task: First name: Surname: Signature:
Issued on: City:

SHPP, Verification

PHPP Simuleringer 02.05.22 Nytt utgangspunkt




SCENARIO 1 - ROTASJON

1.1 135°Oslo
1.2 135° Trondheim
1.3 180° Oslo
1.4 180° Trondheim
1.5 225°Oslo
1.6 225° Trondheim
1.7 270° Oslo
1.8 270° Trondheim




1.1

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 46,295 < 15 -
no
Heating load W/m? 22 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




1.2

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 45,836 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task:

]

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

First name: Surname:

Passive House Classic?

Issued on:

City:

Signature:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




1.3

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 44,220 < 15 -
no
Heating load W/m? 22 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




1.4

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 43,641 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)
2 Empty field: Data missing; : No requirement
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Passive H Classic?
values of the building. The PHPP calculations are attached to this verification. assive House Llassict
Task: First name: Surname: Signature:
Issued on: City:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




1.5

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 43,011 < 15 -
no
Heating load W/m? 22 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




1.6

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 42,274 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task:

]

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

First name: Surname:

Passive House Classic?

Issued on:

City:

Signature:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




1.7

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 41,842 < 15 -
no
Heating load W/m? 22 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 3 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




1.8

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?2a) 40,977 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task:

]

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

First name: Surname:

Passive House Classic?

Issued on:

City:

Signature:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




SCENARIO 2 - ISOLASJON

TAK OG GULV

2.1 Oslo
2.2 Trondheim




2.1

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 36,483 < 15 -
no
Heating load W/m? 20 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




2.2

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 35,448 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task:

]

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

First name: Surname:

Passive House Classic?

Issued on:

City:

Signature:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




SCENARIO 3 - ISOLASJON

YTTERVEGG

3.1 Oslo
3.2 Trondheim




3.1

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 31,119 < 15 -
no
Heating load W/m? 19 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




3.2

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 29,806 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)
2 Empty field: Data missing; : No requirement
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Passive H Classic?
values of the building. The PHPP calculations are attached to this verification. assive House Llassict
Task: First name: Surname: Signature:
Issued on: City:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




SCENARIO 4 - VINDU

4.1 Innsetting

4.1.1
4.1.2
4.1.3
4.1.4
4.1.5
4.1.6

0 mm Oslo

0 mm Trondheim
20 mm Oslo

20 mm Trondheim
40 mm Oslo

40 mm Trondheim

4.2 Foret karm

4.2.1
4.2.2
4.2.3
4.2.4
4.2.5
4.2.6

0 mm Oslo

0 mm Trondheim
20 mm Oslo

20 mm Trondheim
40 mm Oslo

40 mm Trondheim

4.3 Vindusmengde og plassering

4.3.1
4.3.2

Oslo
Trondheim




4.1.1

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 25,212 < 15 -
no
Heating load W/m? 18 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.1.2

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 23,590 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)
2 Empty field: Data missing; : No requirement
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Passive H Classic?
values of the building. The PHPP calculations are attached to this verification. assive House Llassict
Task: First name: Surname: Signature:
Issued on: City:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.1.3

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 25,018 < 15 -
no
Heating load W/m? 18 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.1.4

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 23,398 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)
2 Empty field: Data missing; : No requirement
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Passive H Classic?
values of the building. The PHPP calculations are attached to this verification. assive House Llassict
Task: First name: Surname: Signature:
Issued on: City:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.1.5

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?2a) 25,077 < 15 -
no
Heating load W/m? 18 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.1.6

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 23,456 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)
2 Empty field: Data missing; : No requirement
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Passive H Classic?
values of the building. The PHPP calculations are attached to this verification. assive House Llassict
Task: First name: Surname: Signature:
Issued on: City:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.2.1

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 24,643 < 15 -
no
Heating load W/m? 17 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.2.2

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 23,025 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)
2 Empty field: Data missing; : No requirement
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Passive H Classic?
values of the building. The PHPP calculations are attached to this verification. assive House Llassict
Task: First name: Surname: Signature:
Issued on: City:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.2.3

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 24,575 < 15 -
no
Heating load W/m? 17 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.2.4

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 22,958 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)
2 Empty field: Data missing; : No requirement
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Passive H Classic?
values of the building. The PHPP calculations are attached to this verification. assive House Llassict
Task: First name: Surname: Signature:
Issued on: City:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.2.5

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 24,633 < 15 -
no
Heating load W/m? 17 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.2.6

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 23,015 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)
2 Empty field: Data missing; : No requirement
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Passive H Classic?
values of the building. The PHPP calculations are attached to this verification. assive House Llassict
Task: First name: Surname: Signature:
Issued on: City:

SHPP, Verification

PHPP Simuleringer 02.05.22 tilbake til nytt utgangspunkt




4.3.1

Passive House Verification

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0001a-Oslo
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 22,692 < 15 -
no
Heating load W/m? 16 < - 10
Space cooling Cooling & dehum. demand kWh/(m?a) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 2 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)

2 Empty field: Data missing; -

No requirement

Task: First name:

] |

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.

Passive House Classic?

Surname:

Issued on:

City:

Signature:

°HPP, Verification

PHPP Simuleringer 02.05.22 etter vindu




4.3.2

Photo or Drawing Building: Drapen moderne
Street:
Postcode/City: 7052
Province/Country: NO0003a-Trondheim NO-Norway
Building type:
Climate data set: NO0003a-Trondheim
Climate zone: 2: Cold Altitude of location: 0om
Home owner / Client:
Street:
Postcode/City:
Province/Country:
Architecture: Mechanical engineer:
Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country:
Energy consultancy: Certification:
Street: Street:
Postcode/City: Postcode/City: ‘
Province/Country: Province/Country: ‘
Year of construction: 2022 Interior temperature winter [°C]: 20,0 ‘ Interior temp. summer [°C]: 25,0 ‘
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: IHG cooling case [W/m?]: 2,5
No. of occupants: 2,8 Specific capacity [Wh/K per m? TFA]: Mechanical cooling:
Specific building characteristics with reference to the treated floor area
Alternative 5
Treated floor area m? 139,9 Criteria criteria Fullfilled?
Space heating Heating demand kWh/(m?a) 21,160 < 15 -
no
Heating load W/m? < - 10
Space cooling Cooling & dehum. demand kWh/(m?Za) - < - -
Cooling load W/m? - < - -
Frequency of overheating (> 25 °C) % 0 < 10 yes
Frequency of excessively high humidity (> 12 g/kg) % < 20 yes
Airtightness Pressurization test result ngy 1/h < 0,6 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < 120
PER demand kWh/(m?a) < - -
Primary Energy Generation of renewable -
Renewable (PER) energy (in relation to pro- kWh/(m2a) 0 > - -
jected building footprint area)
2 Empty field: Data missing; : No requirement
| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic Passive H Classic?
values of the building. The PHPP calculations are attached to this verification. assive House Llassict
Task: First name: Surname: Signature:
Issued on: City:

SHPP, Verification

PHPP Simuleringer 02.05.22 etter vindu




SCENARIO 5 - ENERGIFORSYNING

5.1 Varmepumpe

5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.1.7
5.1.8
5.1.9
5.1.10
5.1.11
5.1.12

50/100 PER Oslo
50/100 HP Oslo

80/80 PER Oslo

80/80 HP Oslo

100/60 PER Oslo
100/60 HP Oslo
50/100 PER Trondheim
50/100 HP Trondheim
80/80 PER Trondheim
80/80 HP Trondheim
100/60 PER Trondheim
100/60 HP Trondheim




S.1.1

Passive House with PHPP Version 9.6a

Primary Energy Renewable PER

Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,7 kWh/(m?a) / Freq. overheating: 2 % / PER: 68,9 kWh/(m?a)

Building type:
Treated floor area Arga: 140 m
of heat i Contribution margin (useful energy) Projected building footprint Apjecied 97 m
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,69 KWhi(m?a)
‘Z-Hea( pump(s) ‘ 100 % 50 % HP, possibly HP ground Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi(ma)
5-Direct electricity | 0% 50 % -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculati] User | Contribution (final | Final energy PER factor Effective PER | PER specific PE factor PE value CO, emissions | COLeq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kg/(m?a)
1-PE factors (non-renewable) PHI 1-C02 factors GEMIS (Germany)
[ 68,95 145,59 29,8
Heating 100 % 1,31 | 24,47 2,60 48,4 9,9
Electricity (HP compact unit) 1,45 2,60 0,532
Electricity (heat pump) 1,40 100% | 16,227 1,45 1,29 20,98 2,60 42,2 0,532 86
District heating: 1-None 2,8/4,5[3,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) I 1,45 2,60 0,532
Vedovn med vannkappe ‘ 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,403 1,45 145 348 2,60 6.2 0,532 13
Cooling and dehumidification 1,00 1,80 4,7 1,0
Electricity cooling (heat pump) I 1,00 2,60 0,532
Ausxiliary electricity cooling, ventilation summer 1,804 1,00 1,80 2,60 47 0,532 1.0
Electricity dehumidification (heat pump) \ 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 1,20 23,56 2,60 51,1 10,4
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 1,77 50 % 7,077 1,20 1,20 8,49 2,60 18,4 0,532 3,8
District heating: 1-None 2,8/4,5]3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol | 2,30 | 1,10 0,320
Solar thermal system | 0,00 0,045
Electricity (direct) 1,00 50 % | 12,559 1,20 1,20 15,07 2,60 32,7 0,532 6,7
Vedovn med vannkappe 1,00 1,10 |
Aux. electricity (DHW + solar DHW) 1,20 2,60 0,532
Household electricity 15,9 1,20 19,11 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1,20 | 1,20 19,11 2,60 414 0,532 85
Auxiiary electricity (other) 1,20 | 2,60 0,532
Gas / RE gas drylcook | [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWh/a KWhH/(M#Ap gociea 8] KWh/KWh KWhH/(M?Ap gjoctead) KWh/KWh KWh/(m?a) kg/kWh kg/a
[ 0,0 0,0 0,0
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
I 0,0
PE demand requirement in case of verification Lurrent l:::;::: Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, performance irtie Primary Energy Renewable PER _
verification of renewable primary energy Annual heat. dem  Heating load |Useful cool. energy  Cooling load Nso 200
(assessment of individual aspects) Treated floor area | Treated floor area( Treated floor area | Treated floor area ]
KWhi(m?a) W/m? kWh/(m?a) Wi/m? 1/h =180 I
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 ]
Requirement Passive House Classic S140 .
Requirement PHI Low Energy Building 30 - 1,00 E Premium
Current building reaches following class for asp: 23 16 = - 0.6 £ :
PHI Low Energy Building Premium Premium 2 100 [l
<
£ 80
Summary Final energy PER specific valus PE value CO2eq COeq E 60
emissions substitution )
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0 X
other energy standards. Certification (Germany) (Germany) 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kg/a kg/a PER demand [kWh/(m?,*a)]
Demand 7.8, 96 2037 4168 4168 —e—Passive House Premium Passive House Plus
Generation 0,0 0,0 0,00 0 0 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 7,83 9,65 20,37 4168 4168 X Current building

Demand wio household electricity [ 5,6 7,0 | 14,58 | 2982 | 2982 |
Demand w/o household electricity, cum. generation [ 5,61 6,97 | 14,58 [ 2982 [ 2982 |

>HPP, PER PHPP Simuleringer 02.05.22 RIKTIG



5.1.2

Heat pump

Passive House with PHPP Version 9.6a

Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,7 kWh/(m2a) / Freq. overheating: 2 % / PER: 68,9 kWh/(m?a)

Building type: \
Treated floor area Arga: 140 m?

Covered fraction of space heating demand ('PER' worksheet) 100 %

Space heating demand + distribution losses Qu+QyL: (DHW+Distribution) 3175 kWh/a
Solar fraction for space heat Nsotar, 1 (‘SolarDHW' worksheet) 0%

Effective annual heating demand Quwi=Qu*(1-Nsolar, ) 3175 kWh/a
Covered fraction of DHW demand ('PER' worksheet) 50 %

Total heating demand of DHW system Qgorw (DHW+Distribution) 3514 kWh/a
Solar fraction for DHW NSolar, pHw (‘SolarDHW" worksheet) 0%

Effective DHW demand Qonw,wi=Qomw *(1-Msolar, oHwW) 1757 kWh/a

Number of heat pumps in the system
Functionality

Heating
Selection of HP; | 1-Standard air/water heat pump
Selection of distribution system
Design distribution temperature
Nominal power of distribution system

Distribution system (to be completed by experienced users only)

Nominal power of distribution system

Radiator exponent

Heat storage tank (buffer storage tank 'DHW+Distribution' worksheet)

Specific heat losses storage
Storage location in thermal envelope
Room temperature (storage location: outside of thermal envelope)
Sink temperature of heat pump for heating
Entries in relation to the hot water system
Selection of HP: | 0-None
DHW temperature

Orientation of DHW storage tank ('storage 1' in 'DHW+Distribution' worksheet)

Specific heat losses storage

Room temperature (storage location: outside of thermal envelope)

Type of backup heater
AB of electric continuous flow water heater
Additional options in case of one heat pump for both functions: Heating & DHW
Same heat pump's sink temperature for Heating and for DHW
Heat pump priority
Control strategy
Heat pump control strategy
Heating
Depth ground water / Ground collector / Ground probe
Power of pump for ground heat exchanger

HPP, HP

1
Heating & DHW

Heat source: 1-Outdoor air

1-Underfloor heating

Ogesign (DHW+Distribution) 35,00
Prom
Prom
n
0-No
U * A Srege WK
1-Inside
(DHW:+Distribution) °C
Bsnic 61,50 °C
Heat source:
(DHW+Distribution) 60,00 °C
1-Inside
U * A storage 0,7 WIK
(DHW:+Distribution) 20,00 °C
1-Elec. Immersion heater
K
1-Yes
(Manufacturer, tech. data) 1-DHW-priority

1-On/Off

z m
Poump kW

PHPP Simuleringer 02.05.22 RIKTIG



5.1.2

Heating

Heat pump: \Standard air/water heat pump
Source: 1-Outdoor air
6_source 0_sink Heating capacity COoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 3,1
Test point 3 7,0 35,0 3.1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 33
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5.0 K
DHW
Heat pump: \Standard air/water heat pump
Source: \ 1-Outdoor air
6_source 0_sink Heating capacity CoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 3,1
Test point 3 7,0 35,0 3.1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 41 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 35
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink JACE 5,0 K
Electr. energy consumption pump (grnd. water / ground) Qg1 pump 0 kWh/a
Energy by direct electricity Qe qir 445 kWh/a
Space heat supplied by HP Qiip Heating 2692 kWh/a
Winter DHW supplied by HP Qup,pHW,Winter 553 kWh/a
Summer DHW supplied by HP Quip,pHW, Summer 1204 kWh/a
Space heating supplied by HP without storage losses Qpip Heating 2729 kWh/a
Winter DHW supplied by HP without storage losses Qup, DHW,Winter 516 kWh/a
Summer DHW supplied by HP without storage losses Qup,pHW, Summer 1122 kWh/a
Electrical consumption of HP Qelyp 2815 kWh/a
1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy4
KWh/a KWh/(m?a)
Final electrical energy demand heat generation Qfinal 3260 23,
Annual primary energy demand 8477 60,
kg/a kg/(m?a)
Annual CO,-equivalent emissions 1734
>HPP, HP PHPP Simuleringer 02.05.22 RIKTIG



5.1.3

Passive House with PHPP Version 9.6a

Primary Energy Renewable PER

Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,7 kWh/(m?a) / Freq. overheating: 2 % / PER: 66,3 kWh/(m?a)

Building type:
Treated floor area Arga: 140 m
of heat i Contribution margin (useful energy) Projected building footprint Apjecied 97 m
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,69 KwWh/(mZa)
‘Z-Hea( pump(s) ‘ 80 % 80 % HP, possibly HP ground Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi/(m?a)
5-Direct electricity | 20 % 20 % -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculati] User | Contribution (final | Final energy PER factor Effective PER | PER specific PE factor PE value CO, emissions | COLeq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kg/(m?a)
1-PE factors (non-renewable) PHI 1-C02 factors GEMIS (Germany)
[ 66,26 139,31 28,5
Heating 100 % 1,32 | 25,73 2,60 50,7 10,4
Electricity (HP compact unit) 1,45 2,60 0,532
Electricity (heat pump) 1,45 80 % 12,560 1,45 1,25 15,67 2,60 32,7 0,532 67
District heating: 1-None 2,8/4,5[3,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 ‘ 20 % 4,538 1,45 145 6,58 2,60 11,8 0,532 24
Vedovn med vannkappe ‘ 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,403 1,45 145 348 2,60 6.2 0,532 13
Cooling and dehumidification 1,00 1,80 4,7 1,0
Electricity cooling (heat pump) I 1,00 2,60 0,532
Ausxiliary electricity cooling, ventilation summer 1,804 1,00 1,80 2,60 47 0,532 10
Electricity dehumidification (heat pump) ‘ 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 1,20 19,62 2,60 42,5 8,7
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 1,77 80 % 11,323 1,20 1,20 13,59 2,60 294 0,532 6,0
District heating: 1-None 2,8/4,5]3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol | 2,30 | 1,10 0,320
Solar thermal system | 0,00 0,045
Electricity (direct) 1,00 20 % | 5,024 1,20 1,20 6,03 2,60 13,1 0,532 2,7
Vedovn med vannkappe 1,00 1,10 |
Aux. electricity (DHW + solar DHW) 1,20 2,60 0,532
Household electrici 15.9 1.20 19,11 414 85
Electricity (household or non-residential lighting, etc.)| 15,9 1,20 | 1,20 19,11 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,20 | 2,60 0,532
Gas / RE gas drylcook | [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWh/a KWhH/(M#Ap gociea 8] KWh/KWh KWhH/(M?Ap gjoctead) KWh/KWh KWh/(m?a) kg/kWh kg/a
[ 0,0 0,0 0,0
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
‘ 0,0
PE demand requirement in case of verification Lurrent l:::;::: Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, performance irtic Primary Energy Renewable PER _
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area | Treated floor area( Treated floor area | Treated floor area (]
KWhi(m?a) W/m? kWh/(m?a) Wi/m? 1/h =180 I
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 ]
Requirement Passive House Classic S140 .
Requirement PHI Low Energy Building 30 - 1,00 E Premium
Current building reaches following class for asp: 23 16 = - 0.6 £ :
PHI Low Energy Building Premium Premium 2 10 H
<
£ 80
Summary Final energy PER specific valus PE value CO2eq COeq E 60
emissions substitution )
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0 X
other energy standards. Certification (Germany) (Germany) 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla ka/a PER demand [KWh/(m?¢y*a)]
Demand 7.5, 9.3 19,49 3988 3988 —e—Passive House Premium Passive House Plus
Generation 0,0 0,0 0,00 0 0 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 7,50 9,27 19,49 3988 3988 X Current building

Demand wio household electricity [ 53 6,6 | 13,70 | 2802 | 2802 |
Demand w/o household electricity, cum. generation [ 5,27 6,60 | 13,70 [ 2802 [ 2802 |

>HPP, PER PHPP Simuleringer 02.05.22 RIKTIG



S5.14

Heat pump

Passive House with PHPP Version 9.6a

Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,7 kWh/(m2a) / Freq. overheating: 2 % / PER: 66,3 kWh/(m?a)

Building type: \
Treated floor area Arga: 140 m?
Covered fraction of space heating demand ('PER' worksheet) 80 %
Space heating demand + distribution losses Qu+QyL: (DHW+Distribution) 3175 kWh/a
Solar fraction for space heat Nsotar, 1 (‘SolarDHW' worksheet) 0%
Effective annual heating demand Quwi=Qu*(1-Nsolar, ) 2540 kWh/a
Covered fraction of DHW demand ('PER' worksheet) 80 %
Total heating demand of DHW system Qgorw (DHW+Distribution) 3514 kWh/a
Solar fraction for DHW NSolar, pHw (‘SolarDHW" worksheet) 0%
Effective DHW demand Qorw, wi=Qorw “(1-Nsolar, oHw) 2811 kWh/a

Number of heat pumps in the system
Functionality

Heating
Selection of HP; | 1-Standard air/water heat pump
Selection of distribution system
Design distribution temperature
Nominal power of distribution system

Distribution system (to be completed by experienced users only)

Nominal power of distribution system

Radiator exponent

Heat storage tank (buffer storage tank 'DHW+Distribution' worksheet)

Specific heat losses storage
Storage location in thermal envelope
Room temperature (storage location: outside of thermal envelope)
Sink temperature of heat pump for heating
Entries in relation to the hot water system
Selection of HP: | 0-None

DHW temperature

Orientation of DHW storage tank ('storage 1' in 'DHW+Distribution' worksheet)

Specific heat losses storage

Room temperature (storage location: outside of thermal envelope)

Type of backup heater
AB of electric continuous flow water heater
Additional options in case of one heat pump for both functions: Heating & DHW
Same heat pump's sink temperature for Heating and for DHW
Heat pump priority
Control strategy
Heat pump control strategy
Heating
Depth ground water / Ground collector / Ground probe
Power of pump for ground heat exchanger

HPP, HP

1
Heating & DHW

Heat source: 1-Outdoor air

1-Underfloor heating

Ogesign (DHW+Distribution) 35,00
Prom
Prom
n
0-No
U * A Srege WK
1-Inside
(DHW:+Distribution) °C
Bsnic 61,50 °C
Heat source:
(DHW+Distribution) 60,00 °C
1-Inside
U * A storage 0,7 WIK
(DHW:+Distribution) 20,00 °C
1-Elec. Immersion heater
K
1-Yes
(Manufacturer, tech. data) 1-DHW-priority

1-On/Off

z m
Poump kW

PHPP Simuleringer 02.05.22 RIKTIG



S5.1.4

Heating

Heat pump: \Standard air/water heat pump
Source: 1-Outdoor air
6_source 0_sink Heating capacity COoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 | 3,1
Test point 3 7,0 | 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 33
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5.0 K
DHW
Heat pump: \Standard air/water heat pump
Source: \ 1-Outdoor air
6_source 0_sink Heating capacity CoP
°C °C kW
Test point 1 -7,0 35,0 2,2 | 2,7
Test point 2 2,0 35,0 2,6 | 3,1
Test point 3 7,0 | 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 41 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 35
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5,0 K
Electr. energy consumption pump (grnd. water / ground) Qg pump 0 kWh/a
Energy by direct electricity Qe qir 224 kWh/a
Space heat supplied by HP Qiip Heating 2256 kWh/a
Winter DHW supplied by HP Qup,pHW,Winter 885 kWh/a
Summer DHW supplied by HP Quip,pHW, Summer 1926 kWh/a
Space heating supplied by HP without storage losses Qpip Heating 2316 kWh/a
Winter DHW supplied by HP without storage losses Qup, DHW,Winter 825 kWh/a
Summer DHW supplied by HP without storage losses Qup,pHW, Summer 1795 kWh/a
Electrical consumption of HP Qelyp 3118 kWh/a
1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy.4
KWh/a KWh/(m?a)
Final electrical energy demand heat generation Qfinal 3341 3,9
Annual primary energy demand 8687 2,1
kg/a
Annual CO,-equivalent emissions 1777
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5.1.5

Passive House with PHPP Version 9.6a

Primary Energy Renewable PER

Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,7 kWh/(m?a) / Freq. overheating: 2 % / PER: 65,1 kWh/(m?a)

Building type:
Treated floor area Arga: 140 m
of heat i [Contribution margin (useful energy) Projected building footprint Apgjecteq” 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,69 KWhi(m?a)
‘Z-Hea( pump(s) ‘ 60 % 100 % HP, possibly HP ground Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi(ma)
5-Direct electricity | 40 % 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO; emissions | CO,eq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kg/(m?a)
1-PE factors (non-renewable) PHI 1-C02 factors GEMIS (Germany)
[ 65,10 136,23 27,9
Heating 100 % 1,33 | 27,20 2,60 53,3 10,9
Electricity (HP compact unit) 1,45 2,60 0,532
Electricity (heat pump) 1,51 60 % 9,033 1,45 1,17 10,55 2,60 235 0,532 48
District heating: 1-None 2,8/4,5[3,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 ‘ 40 % 9,077 1,45 145 13,16 2,60 23,6 0,532 4.8
Vedovn med vannkappe ‘ 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,403 1,45 145 348 2,60 6.2 0,532 13
Cooling and dehumidification 1,00 1,80 4,7 1,0
Electricity cooling (heat pump) I 1,00 2,60 0,532
Ausxiliary electricity cooling, ventilation summer 1,804 1,00 1,80 2,60 47 0,532 10
Electricity dehumidification (heat pump) ‘ 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 1,20 16,98 2,60 36,8 7,5
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 1,77 100 % 14,153 1,20 1,20 16,98 2,60 36,8 0,532 7,5
District heating: 1-None 2,8/4,5]3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol | 2,30 | 1,10 0,320
Solar thermal system | 0,00 0,045
Electricity (direct) | 1,20 2,60 0,532
Vedovn med vannkappe 1,00 1,10 |
Aux. electricity (DHW + solar DHW) 1,20 2,60 0,532
Household electricity 15,9 1,20 19,11 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1,20 | 1,20 19,11 2,60 414 0,532 85
Auxiiary electricity (other) 1,20 | 2,60 0,532
Gas / RE gas drylcook | [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWh/a KWhH/(M#Ap gociea 8] KWh/KWh KWhH/(M?Ap gjoctead) KWh/KWh KWh/(m?a) kg/kWh kg/a
[ 0,0 0,0 0,0
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
‘ 0,0
PE demand requirement in case of verification Lurrent l:::;::: Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, performance irtie Primary Energy Renewable PER _
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area | Treated floor area( Treated floor area | Treated floor area (]
KWhi(m?a) W/m? kWh/(m?a) Wi/m? 1/h =180 I
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 ]
Requirement Passive House Classic S140 .
Requirement PHI Low Energy Building 30 - 1,00 E Premium
Current building reaches following class for asp: 23 16 = - 0.6 £ :
PHI Low Energy Building Premium Premium § 100 ]
<
£ 80
Summary Final energy PER specific valus PE value CO2eq COeq E 60
emissions substitution )
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0 x
other energy standards. Certification (Germany) (Germany) 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla ka/a PER demand [KWh/(m?¢y*a)]
Demand 73, i 19,06 3900 3900 —e—Passive House Premium Passive House Plus
Generation 0,0 0,0 0,00 0 0 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 7,33 9,11 19,06 3900 3900 X Current building

Demand wio household electricity [ 5,1 64 | 13,27 | 2714 | 2714 |
Demand wio household electricity, cum. generation | 5.10 6.43 | 13,27 [ 2714 [ 2714 |
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5.1.6

Heat pump

Passive House with PHPP Version 9.6a

Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,7 kWh/(m?a) / Freq. overheating: 2 % / PER: 65,1 kWh/(m?a)

Building type: \
Treated floor area Arga: 140 m?

Covered fraction of space heating demand ('PER' worksheet) 60 %

Space heating demand + distribution losses Qu+QyL: (DHW+Distribution) 3175 kWh/a
Solar fraction for space heat Nsotar, 1 (‘SolarDHW' worksheet) 0%

Effective annual heating demand Quwi=Qu*(1-Nsolar, ) 1905 kWh/a
Covered fraction of DHW demand ('PER' worksheet) 100 %

Total heating demand of DHW system Qgorw (DHW+Distribution) 3514 kWh/a
Solar fraction for DHW NSolar, pHw (‘SolarDHW" worksheet) 0%

Effective DHW demand Qonw,wi=Qomw *(1-Msolar, oHwW) 3514 kWh/a

Number of heat pumps in the system
Functionality

Heating
Selection of HP; | 1-Standard air/water heat pump
Selection of distribution system
Design distribution temperature
Nominal power of distribution system

Distribution system (to be completed by experienced users only)

Nominal power of distribution system

Radiator exponent

Heat storage tank (buffer storage tank 'DHW+Distribution' worksheet)

Specific heat losses storage
Storage location in thermal envelope
Room temperature (storage location: outside of thermal envelope)
Sink temperature of heat pump for heating
Entries in relation to the hot water system
Selection of HP: | 0-None

DHW temperature

Orientation of DHW storage tank ('storage 1' in 'DHW+Distribution' worksheet)

Specific heat losses storage

Room temperature (storage location: outside of thermal envelope)

Type of backup heater
AB of electric continuous flow water heater
Additional options in case of one heat pump for both functions: Heating & DHW
Same heat pump's sink temperature for Heating and for DHW
Heat pump priority
Control strategy
Heat pump control strategy
Heating
Depth ground water / Ground collector / Ground probe
Power of pump for ground heat exchanger

HPP, HP

1
Heating & DHW

Heat source: 1-Outdoor air

1-Underfloor heating

Ogesign (DHW+Distribution) 35,00
Prom
Prom
n
0-No
U * A Srege WK
1-Inside
(DHW:+Distribution) °C
Bsnic 61,50 °C
Heat source:
(DHW+Distribution) 60,00 °C
1-Inside
U * A storage 0,7 WIK
(DHW:+Distribution) 20,00 °C
1-Elec. Immersion heater
K
1-Yes
(Manufacturer, tech. data) 1-DHW-priority

1-On/Off

z m
Poump kW
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5.1.6

Heating

Heat pump: \Standard air/water heat pump
Source: 1-Outdoor air
6_source 0_sink Heating capacity COoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 | 3,1
Test point 3 7,0 | 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 33
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5.0 K
DHW
Heat pump: \Standard air/water heat pump
Source: \ 1-Outdoor air
6_source 0_sink Heating capacity CoP
°C °C kW
Test point 1 -7,0 35,0 2,2 | 2,7
Test point 2 2,0 35,0 2,6 | 3,1
Test point 3 7,0 | 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 41 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 35
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5,0 K
Electr. energy consumption pump (grnd. water / ground) Qg1 pump 0 kWh/a
Energy by direct electricity Qe qir 47 kWh/a
Space heat supplied by HP Qiip Heating 1783 kWh/a
Winter DHW supplied by HP Qup,pHW,Winter 1107 kWh/a
Summer DHW supplied by HP Quip,pHW, Summer 2407 kWh/a
Space heating supplied by HP without storage losses Qpip Heating 1857 kWh/a
Winter DHW supplied by HP without storage losses Qup, DHW,Winter 1032 kWh/a
Summer DHW supplied by HP without storage losses Qup,pHW, Summer 2244 kWh/a
Electrical consumption of HP Qelyp 3197 kWh/a
1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy4
KWh/a KWh/(m?a)
Final electrical energy demand heat generation Qfinal 3244 23,2
Annual primary energy demand 8434 60,3
kg/a kg/(m?a)
Annual CO,-equivalent emissions 1726
>HPP, HP PHPP Simuleringer 02.05.22 RIKTIG




5.1.7

Passive House with PHPP Version 9.6a

Primary Energy Renewable PER

Drapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 64,1 kWh/(m?a)

Building type:
Treated floor area Arga: 140 m
of heat i Contribution margin (useful energy) Projected building footprint Apjecied 97 m
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,16 KwWh/(mZa)
‘Z-Hea( pump(s) ‘ 100 % 50 % HP, possibly HP ground Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi(ma)
5-Direct electricity | 0% 50 % -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculati] User | Contribution (final | Final energy PER factor Effective PER | PER specific PE factor PE value CO, emissions | COLeq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kg/(m?a)
1-PE factors (non-renewable) PHI 1-C02 factors GEMIS (Germany)
[ 64,09 141,49 29,0
Heating 100 % 1,25 | 21,78 2,60 45,4 9,3
Electricity (HP compact unit) 1,35 2,60 0,532
Electricity (heat pump) 1,40 100 % | 15,065 1,35 1,23 18,52 2,60 39,2 0,532 8,0
District heating: 1-None 2,8/4,5[3,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) I 1,35 2,60 0,532
Vedovn med vannkappe ‘ 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,414 1,35 1,35 3,26 2,60 63 0,532 13
Cooling and dehumidification 1,00 1,11 2,9 0,6
Electricity cooling (heat pump) I 1,00 2,60 0,532
Ausxiliary electricity cooling, ventilation summer 1,113 1,00 111 2,60 29 0,532 0.6
Electricity dehumidification (heat pump) \ 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 1,15 22,89 2,60 51,7 10,6
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 1,71 50 % 7,342 1,15 1,15 8,44 2,60 19,1 0,532 39
District heating: 1-None 2,8/4,5]3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol | 2,30 | 1,10 0,320
Solar thermal system | 0,00 0,045
Electricity (direct) 1,00 50 % | 12,558 1,15 1,15 14,44 2,60 32,7 0,532 6,7
Vedovn med vannkappe 1,00 1,10 |
Aux. electricity (DHW + solar DHW) 1,15 2,60 0,532
Household electrici 15.9 1.15 18,32 414 85
Electricity (household or non-residential lighting, etc.)| 15,9 1,15 | 1,15 18,32 2,60 414 0,532 85
Auxliary electricity (other) 115 | 2,60 0,532
Gas / RE gas drylcook | [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWh/a KWhH/(M#Ap gociea 8] KWh/KWh KWhH/(M?Ap gjoctead) KWh/KWh KWh/(m?a) kg/kWh kg/a
[ 0,0 0,0 0,0
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
I 0,0
PE demand requirement in case of verification Lurrent l:::;::: Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, performance irtie Primary Energy Renewable PER _
verification of renewable primary energy Annual heat. dem  Heating load |Useful cool. energy  Cooling load Nso 200
(assessment of individual aspects) Treated floor area | Treated floor area( Treated floor area | Treated floor area ]
KWhi(m?a) W/m? kWh/(m?a) Wi/m? 1/h =180 I
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 ]
Requirement Passive House Classic S140 .
Requirement PHI Low Energy Building 30 - 1,00 E 120 Premium (]
o : 21 #VERDI! - - 06 £
Current building reaches following class for asp #VERDI! Premium Premium § 100 j
<
£ 80
Summary Final energy PER specific valus PE value CO2eq COeq E 60
emissions substitution )
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0 X
other energy standards. Certification (Germany) (Germany) 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kg/a kg/a PER demand [kWh/(m?,*a)]
Demand 76, 9.0, 19.79 4050 4050 —e—Passive House Premium Passive House Plus
Generation 0,0 0,0 0,00 0 0 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 7,61 8,97 19,79 4050 4050 X Current building

Demand wio household electricity [ 54 64 | 14,00 | 2865 | 2865 |
Demand w/o household electricity, cum. generation [ 5,38 6,40 | 14,00 [ 2865 [ 2865 |
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5.1.8

Heat pump

Drapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 64,1 kWh/(mZa)

Passive House with PHPP Version 9.6a

Heating

Entries in relation to the

Covered fraction of space heating demand
Space heating demand + distribution losses
Solar fraction for space heat

Effective annual heating demand

Covered fraction of DHW demand
Total heating demand of DHW system
Solar fraction for DHW

Effective DHW demand

Number of heat pumps in the system
Functionality
Selection of HP; | 1-Standard air/water heat pump
Selection of distribution system

Design distribution temperature

Nominal power of distribution system

Distribution system (to be completed by experienced users only)

Nominal power of distribution system
Radiator exponent

Building type: \
Treated floor area Atga:

('PER" worksheet)
Qu+Qu: (DHW+Distribution)
Nsolar, 1 (‘SolarDHW" worksheet)
Quwi=Qu™(1-Nsolr, 1)

('PER' worksheet)
Qqonw (DHWDistribution)

NSolar, bHw (‘SolarDHW" worksheet)

Qorw wi=Qorw *(1-Nsotar, oHw)

Heat source:

gesign (DHWHDistribution)
Prom

Prom

n

Heat storage tank (buffer storage tank 'DHW+Distribution' worksheet)

Specific heat losses storage

Storage location in thermal envelope

Room temperature (storage location: outside of thermal envelope)

Sink temperature of heat pump for heating

hot water system

U™ A storage

(DHW+Distribution)
Bsnic

Selection of HP: | 0-None

DHW temperature

Heat source:
(DHW+Distribution)

Orientation of DHW storage tank ('storage 1' in 'DHW+Distribution' worksheet)

Specific heat losses storage

Room temperature (storage location: outside of thermal envelope)

Type of backup heater
AB of electric continuous flow water heater

U * A siorage

(DHW+Distribution)

Additional options in case of one heat pump for both functions: Heating & DHW

Control strategy

Heating

HPP, HP

Same heat pump's sink temperature for Heating and for DHW
Heat pump priority

Heat pump control strategy

Depth ground water / Ground collector / Ground probe
Power of pump for ground heat exchanger

(Manufacturer, tech. data)

P,

pump

140 m?

100 %

2960 kWh/a
0%

2960 kWh/a
50 %

3514 kWh/a
0%

1757 kWh/a

1
Heating & DHW

1-Outdoor air
1-Underfloor heating
35,00

0-No
WIK
1-Inside
°C
61,50 °C
60,00 °C
1-Inside
0,7 WK
20,00 °c
1-Elec. Immersion heater
K
1-Yes

1-DHW-priority

1-On/Off

——

m
kW
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5.1.8

Heating

Heat pump: \Standard air/water heat pump
Source: 1-Outdoor air
6_source 0_sink Heating capacity COoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 | 3,1
Test point 3 7,0 | 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 33
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5.0 K
DHW
Heat pump: \Standard air/water heat pump
Source: \ 1-Outdoor air
6_source 0_sink Heating capacity CoP
°C °C kW
Test point 1 -7,0 35,0 2,2 | 2,7
Test point 2 2,0 35,0 2,6 | 3,1
Test point 3 7,0 | 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 41 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 35
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink JACE 5,0 K
Electr. energy consumption pump (grnd. water / ground) Qg1 pump 0 kWh/a
Energy by direct electricity Qe qir 419 kWh/a
Space heat supplied by HP Qiip Heating 2506 kWh/a
Winter DHW supplied by HP Qup,pHW,Winter 529 kWh/a
Summer DHW supplied by HP Quip,pHW, Summer 1228 kWh/a
Space heating supplied by HP without storage losses Qpip Heating 2542 kWh/a
Winter DHW supplied by HP without storage losses Qup, DHW,Winter 493 kWh/a
Summer DHW supplied by HP without storage losses Qup,pHW, Summer 1144 kWh/a
Electrical consumption of HP Qelyp 2716 kWh/a
1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy.4
KWh/a KWh/(m?a)
Final electrical energy demand heat generation Qfinal 3135 22,4 |
Annual primary energy demand 8150 58,3
kg/a kg/(m?a)
Annual CO,-equivalent emissions 1668
>HPP, HP PHPP Simuleringer 02.05.22 RIKTIG




5.1.9

Primary Energy Renewable PER

Drapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 61,6 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m
of heat Contribution margin (useful energy) Projected building footprint Apjecied 97 m
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,16 KwWh/(mZa)
‘Z-Hea( pump(s) ‘ 80 % 80 % HP, possibly HP ground Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi(ma)
5-Direct electricity 20 % 20 % -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculati] User | Contribution (final | Final energy PER factor Effective PER | PER specific PE factor PE value CO, emissions | COLeq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kg/(m?a)
1-PE factors (non-renewable) PHI 1-C02 factors GEMIS (Germany)
[ 61,61 135,50 27,7
Heating 100 % 1,25 | 22,89 2,60 47,6 9,7
Electricity (HP compact unit) 1,35 2,60 0,532
Electricity (heat pump) 1,45 80 % 11,660 1,35 1,19 13,92 2,60 30,3 0,532 6.2
District heating: 1-None 2,84,5]3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 ‘ 20 % 4,232 1,35 1,35 571 2,60 11,0 0,532 23
Vedovn med vannkappe ‘ 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,414 1,35 1,35 3,26 2,60 63 0,532 13
Cooling and dehumidification 1,00 1.1 2,9 0,6
Electricity cooling (heat pump) I 1,00 2,60 0,532
Ausxiliary electricity cooling, ventilation summer 1,113 1,00 111 2,60 29 0,532 0.6
Electricity dehumidification (heat pump) ‘ 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 1,15 19,29 2,60 43,6 8,9
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 1,71 80 % 11,747 1,15 1,15 13,51 2,60 30,5 0,532 62
District heating: 1-None 2,8/4,5]3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 20 % 5,023 1,15 1,15 5,78 2,60 13,1 0,532 2,7
Vedovn med vannkappe 1,00 1,10 |
Aux. electricity (DHW + solar DHW) 1,15 2,60 0,532
Household electrici 15.9 115 18,32 414 85
Electricity (household or non-residential lighting, etc.)| 15,9 1,15 | 1,18 18,32 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,15 | 2,60 0,532
Gas / RE gas drylcook | [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWh/a KWhH/(M#Ap gociea 8] KWh/KWh KWhH/(M?Ap gjoctead) KWh/KWh KWh/(m?a) kg/kWh kg/a
[ 0,0 0,0 0,0
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
‘ 0,0
PE demand requirement in case of verification Lurrent l:::;::: Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, performance Primary Energy Renewable PER _
verification of renewable primary energy Annual heat. dem  Heating load |Useful cool. energy  Cooling load Nso 200
(assessment of individual aspects) Treated floor area | Treated floor area( Treated floor area | Treated floor area (]
KWhi(m?a) Wim? kWh/(m?a) 1/h =180 I
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 ]
Requirement Passive House Classic S140 .
Requirement PHI Low Energy Building 30 - 1,00 E 120 Premium (]
idi i 21 #VERDI! - - 06 <
Current building reaches following class for asp #VERDI! Premium Premium § 00 j
<
£ 80
Summary Final energy PER specific valus PE value CO2eq COeq E 60
emissions substitution )
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS EMIS 0
other energy standards. Certification (Germany) (Germany) 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla ka/a PER demand [KWh/(m?¢y*a)]
Demand 73, 8.6 18,96 3879 3879 —e—Passive House Premium Passive House Plus
Generation 0,0 0,0 0,00 0 0 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 7,29 8,62 18,96 3879 3879 X Current building
Demand wio household electricity [ 51 6,1 | 13,16 | 2693 | 2693 |
Demand wio household electricity, cum. generation | 5,06 6,06 | 13,16 [ 2693 [ 2693 |

>HPP, PER
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S.1.10

Heat pump

Drapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 61,6 kWh/(m?a)

Passive House with PHPP Version 9.6a

Heating

Entries in relation to the

Covered fraction of space heating demand
Space heating demand + distribution losses
Solar fraction for space heat

Effective annual heating demand

Covered fraction of DHW demand
Total heating demand of DHW system
Solar fraction for DHW

Effective DHW demand

Number of heat pumps in the system
Functionality
Selection of HP; | 1-Standard air/water heat pump
Selection of distribution system

Design distribution temperature

Nominal power of distribution system

Building type:
Treated floor area Atga:

('PER" worksheet)
Qu+Qu: (DHW+Distribution)
Nsolar, 1 (‘SolarDHW" worksheet)
Quwi=Qu™(1-Nsolr, 1)

('PER' worksheet)
Qqonw (DHWDistribution)
Nsolar, pHw (‘SolarDHW' worksheet)

Qorw wi=Qorw *(1-Nsotar, oHw)

Heat source:

gesign (DHWHDistribution)
Prom

Distribution system (to be completed by experienced users only)

Nominal power of distribution system

Radiator exponent

Prom

n

Heat storage tank (buffer storage tank 'DHW+Distribution' worksheet)

Specific heat losses storage

Storage location in thermal envelope

Room temperature (storage location: outside of thermal envelope)

Sink temperature of heat pump for heating

hot water system

U™ A storage

(DHW+Distribution)
Bsnic

Selection of HP: | 0-None

DHW temperature

Heat source:
(DHW+Distribution)

Orientation of DHW storage tank ('storage 1' in 'DHW+Distribution' worksheet)

Specific heat losses storage

Room temperature (storage location: outside of thermal envelope)

Type of backup heater
AB of electric continuous flow water heater

U * A siorage

(DHW+Distribution)

Additional options in case of one heat pump for both functions: Heating & DHW

Control strategy

Heating

HPP, HP

Same heat pump's sink temperature for Heating and for DHW
Heat pump priority

Heat pump control strategy

Depth ground water / Ground collector / Ground probe
Power of pump for ground heat exchanger

(Manufacturer, tech. data)

P,

pump

\

140 m?

80 %

2960 kWh/a
0%

2368 kWh/a
80 %

3514 kWh/a
0%

2811 kWh/a

1
Heating & DHW

1-Outdoor air

1-Underfloor heating
35,00

0-No
WIK
1-Inside
°C
61,50 °C
60,00 °C
1-Inside
0,7 WK
20,00 °c
1-Elec. Immersion heater
K
1-Yes

1-DHW-priority

1-On/Off

m
kW

PHPP Simuleringer 02.05.22 RIKTIG



S5.1.10

Heating

Heat pump: \Standard air/water heat pump
Source: 1-Outdoor air
6_source 0_sink Heating capacity COoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 | 3,1
Test point 3 7,0 | 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 33
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5.0 K
DHW
Heat pump: \Standard air/water heat pump
Source: \ 1-Outdoor air
6_source 0_sink Heating capacity CoP
°C °C kW
Test point 1 -7,0 35,0 2,2 | 2,7
Test point 2 2,0 35,0 2,6 | 3,1
Test point 3 7,0 | 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 41 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 35
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5,0 K
Electr. energy consumption pump (grnd. water / ground) Qg1 pump 0 kWh/a
Energy by direct electricity Qe qir 215 kWh/a
Space heat supplied by HP Qiip Heating 2096 kWh/a
Winter DHW supplied by HP Qyp, pHW, Winter 847 kWh/a
Summer DHW supplied by HP Quip,pHW, Summer 1964 kWh/a
Space heating supplied by HP without storage losses Qpip Heating 2153 kWh/a
Winter DHW supplied by HP without storage losses Qup, DHW,Winter 789 kWh/a
Summer DHW supplied by HP without storage losses Qup,pHW, Summer 1831 kWh/a
Electrical consumption of HP Qelyp 3060 kWh/a
1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy4
KWh/a KWh/(m?a)
Final electrical energy demand heat generation Qfinal 3275 23,4
Annual primary energy demand 8514 60,9
kg/a kg/(m?a)
Annual CO,-equivalent emissions 1742
>HPP, HP PHPP Simuleringer 02.05.22 RIKTIG




5.1.11

Passive House with PHPP Version 9.6a

Primary Energy Renewable PER

Drapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 60,5 kWh/(m?a)

Building type:
Treated floor area Arga: 140 m
of heat i Contribution margin (useful energy) Projected building footprint Apjecied 97 m
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,16 KwWh/(mZa)
‘Z-Hea( pump(s) ‘ 60 % 100 % HP, possibly HP ground Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi(ma)
5-Direct electricity | 40 % 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculati] User | Contribution (final | Final energy PER factor Effective PER | PER specific PE factor PE value CO, emissions | COLeq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kg/(m?a)
1-PE factors (non-renewable) PHI 1-C02 factors GEMIS (Germany)
[ 60,50 132,55 27,1
Heating 100 % 1,26 | 24,18 2,60 50,1 10,2
Electricity (HP compact unit) 1,35 2,60 0,532
Electricity (heat pump) 1,52 60 % [ 8,380 1,35 1,13 9,49 2,60 218 0,532 45
District heating: 1-None 2,84,5]3,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 ‘ 40 % 8,464 1,35 1,35 1143 2,60 22,0 0,532 4.5
Vedovn med vannkappe ‘ 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,414 1,35 1,35 3,26 2,60 63 0,532 13
Cooling and dehumidification 1,00 1.1 2,9 0,6
Electricity cooling (heat pump) I 1,00 2,60 0,532
Ausxiliary electricity cooling, ventilation summer 1,113 1,00 111 2,60 29 0,532 0.6
Electricity dehumidification (heat pump) ‘ 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 1,15 16,89 2,60 38,2 7,8
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 1,71 100 % 14,684 1,15 1,15 16,89 2,60 38,2 0,532 7.8
District heating: 1-None 2,8/4,5]3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol | 2,30 | 1,10 0,320
Solar thermal system | 0,00 0,045
Electricity (direct) | 1,15 2,60 0,532
Vedovn med vannkappe 1,00 1,10 |
Aux. electricity (DHW + solar DHW) 1,15 2,60 0,532
Household electrici 15.9 1.15 18,32 414 85
Electricity (household or non-residential lighting, etc.)| 15,9 1,15 | 1,15 18,32 2,60 414 0,532 85
Auxiliary electricity (other) 1,15 | 2,60 0,532
Gas / RE gas drylcook | [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWh/a KWhH/(M#Ap gociea 8] KWh/KWh KWhH/(M?Ap gjoctead) KWh/KWh KWh/(m?a) kg/kWh kg/a
[ 0,0 0,0 0,0
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
‘ 0,0
PE demand requirement in case of verification Lurrent l:::;::: Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, performance irtic Primary Energy Renewable PER _
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area | Treated floor area( Treated floor area | Treated floor area (]
KWhi(m?a) W/m? kWh/(m?a) Wi/m? 1/h =180 I
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 ]
Requirement Passive House Classic S140 .
Requirement PHI Low Energy Building 30 - 1,00 E 120 Premium (]
idi i 21 #VERDI! - - 06 <
Current building reaches following class for asp #VERDI! Premium Premium § 00 j
<
£ 80
Summary Final energy PER specific valus PE value CO2eq COeq E 60
emissions substitution )
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certification (Germany) (Germany) 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla ka/a PER demand [KWh/(m?¢y*a)]
Demand 7:1 8.5 18,54 3794 3794 —e—Passive House Premium Passive House Plus
Generation 0,0 0,0 0,00 0 0 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 7,13 8,46 18,54 3794 3794 X Current building

Demand wio household electricity [ 4.9 5,9 | 12,75 | 2609 | 2609 |
Demand w/o household electricity, cum. generation [ 4,90 5,90 | 12,75 [ 2609 [ 2609 |

>HPP, PER PHPP Simuleringer 02.05.22 RIKTIG



S5.1.12

Heat pump

Drapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 60,5 kWh/(mZa)

Passive House with PHPP Version 9.6a

Heating

Entries in relation to the

Covered fraction of space heating demand
Space heating demand + distribution losses
Solar fraction for space heat

Effective annual heating demand

Covered fraction of DHW demand
Total heating demand of DHW system
Solar fraction for DHW

Effective DHW demand

Number of heat pumps in the system
Functionality
Selection of HP; | 1-Standard air/water heat pump
Selection of distribution system

Design distribution temperature

Nominal power of distribution system

Building type:
Treated floor area Atga:

('PER" worksheet)
Qu+Qu: (DHW+Distribution)
Nsolar, 1 (‘SolarDHW" worksheet)
Quwi=Qu™(1-Nsolr, 1)

('PER' worksheet)
Qqomw (DHWDistribution)
Nsolar, pHw (‘SolarDHW' worksheet)

Qorw wi=Qorw *(1-Nsotar, oHw)

Heat source:

gesign (DHWHDistribution)
Prom

Distribution system (to be completed by experienced users only)

Nominal power of distribution system

Radiator exponent

Prom

n

Heat storage tank (buffer storage tank 'DHW+Distribution' worksheet)

Specific heat losses storage

Storage location in thermal envelope

Room temperature (storage location: outside of thermal envelope)

Sink temperature of heat pump for heating

hot water system

U™ A storage

(DHW+Distribution)
Bsnic

Selection of HP: | 0-None

DHW temperature

Heat source:
(DHW+Distribution)

Orientation of DHW storage tank ('storage 1' in 'DHW+Distribution' worksheet)

Specific heat losses storage

Room temperature (storage location: outside of thermal envelope)

Type of backup heater
AB of electric continuous flow water heater

U * A siorage

(DHW+Distribution)

Additional options in case of one heat pump for both functions: Heating & DHW

Control strategy

Heating

HPP, HP

Same heat pump's sink temperature for Heating and for DHW
Heat pump priority

Heat pump control strategy

Depth ground water / Ground collector / Ground probe
Power of pump for ground heat exchanger

(Manufacturer, tech. data)

P,

pump

\

140 m?

60 %

2960 kWh/a
0%

1776 kWh/a

100 %

3514 kWh/a
0%

3514 kWh/a

1
Heating & DHW

1-Outdoor air

1-Underfloor heating
35,00

0-No
WIK
1-Inside
°C
61,50 °C
60,00 °C
1-Inside
0,7 WK
20,00 °c
1-Elec. Immersion heater
K
1-Yes

1-DHW-priority

1-On/Off

m
kW
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S.1.12

Heating

Heat pump: \Standard air/water heat pump
Source: 1-Outdoor air
6_source 0_sink Heating capacity COoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 | 3,1
Test point 3 7,0 | 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 33
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5.0 K
DHW
Heat pump: \Standard air/water heat pump
Source: \ 1-Outdoor air
6_source 0_sink Heating capacity CoP
°C °C kW
Test point 1 -7,0 35,0 2,2 | 2,7
Test point 2 2,0 35,0 2,6 | 3,1
Test point 3 7,0 | 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 41 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 23
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 35
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5,0 K
Electr. energy consumption pump (grnd. water / ground) Qg1 pump 0 kWh/a
Energy by direct electricity Qe qir 50 kWh/a
Space heat supplied by HP Qiip Heating 1655 kWh/a
Winter DHW supplied by HP Qup,pHW,Winter 1058 kWh/a
Summer DHW supplied by HP Quip,pHW, Summer 2455 kWh/a
Space heating supplied by HP without storage losses Qpip Heating 1726 kWh/a
Winter DHW supplied by HP without storage losses Qup, DHW,Winter 987 kWh/a
Summer DHW supplied by HP without storage losses Qup,pHW, Summer 2289 kWh/a
Electrical consumption of HP Qelyp 3177 kWh/a
1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy.4
KWh/a KWh/(m?a)
Final electrical energy demand heat generation Qfinal 3227 23,1
Annual primary energy demand 8389 60,0
kg/a kg/(m?a)
Annual CO,-equivalent emissions 1717
>HPP, HP PHPP Simuleringer 02.05.22 RIKTIG




SCENARIO 5 — ENERGIFORSYNING

5.2 Solfanger
5.2.1 10 m? Solar Oslo
5.2.2 10 m? PER Oslo
5.2.3 13 m? Solar Oslo
5.2.4 13 m? PER Oslo
5.2.5 10 m? Solar Trondheim
5.2.6 10 m? PER Trondheim
5.2.7 14 m? Solar Trondheim
5.2.8 14 m? PER Trondheim
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5.2.2

Passive House with PHPP Version 9.6a

Primary Energy Renewable PER

Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,7 kWh/(m?a) / Freq. overheating: 2 % / PER: 74 kWh/(m?a)

Building type:
Treated floor area Arga: 140 m
of heat i Contribution margin (useful energy) Projected building footprint Apjecied 97 m
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,69 KwWh/(mZa)
‘S-Direcl electricity ‘ 100 % 100 % - Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi/(m?a)
N 0% 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculati] User | Contribution (final | Final energy PER factor Effective PER | PER specific PE factor PE value CO, emissions | COLeq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kg/(m?a)
1-PE factors (non-renewable) PHI 1-C02 factors GEMIS (Germany)
[ 73,97 137,63 28,9
Heating 100 % 1,35 | 33,84 2,60 65,2 13,4
Electricity (HP compact unit) 1,45 2,60 0,532
Electricity (heat pump) | 1,45 | 2,60 0,532
District heating: 1-None 2,84,5[3,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 ‘ 100 % 22,692 1,45 1,34 30,36 2,60 59,0 0,532 12,1
Vedovn med vannkappe ‘ 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,403 1,45 145 348 2,60 6.2 0,532 13
Cooling and dehumidification 1,00 1,80 4,7 1,0
Electricity cooling (heat pump) I 1,00 2,60 0,532
Ausxiliary electricity cooling, ventilation summer 1,804 1,00 1,80 2,60 47 0,532 1.0
Electricity dehumidification (heat pump) ‘ 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 0,75 19,21 1,03 26,3 6,1
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 1,20 2,60 0,532
District heating: 1-None 2,8/4,5]3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol | 2,30 | 1,10 0,320
Solar thermal system 62 % 15,501 0,46 0,46 7,08 0,00 0,0 0,045 0,698
Electricity (direct) 1,00 38 % | 9,618 1,20 1,20 11,54 2,60 25,0 0,532 51
Vedovn med vannkappe 1,00 1,10 |
Aux. electricity (DHW + solar DHW) 0,489 1,20 1,20 0,59 2,60 13 0,532 0,3
Household electricity 15.9 1.20 19,11 414 85
Electricity (household or non-residential lighting, etc.)| 159 1,20 | 1.20 19,11 2,60 414 0,532 85
Auxiliary electricity (other) 1,20 | 2,60 0,532
Gas / RE gas drylcook | [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWh/a KWhH/(M#Ap gociea 8] KWh/KWh KWhH/(M?Ap gjoctead) KWh/KWh KWh/(m?a) kg/kWh kg/a
[ 10,2 27,3 97,6
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 2169 22,3 0,46 10,2 1,22 27,3 0,045 97,6
I 0,0
PE demand requirement in case of verification Lurrent l:::;::: Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, performance irtie Primary Energy Renewable PER _
verification of renewable primary energy Annual heat. dem  Heating load |Useful cool. energy  Cooling load Nso 200
(assessment of individual aspects) Treated floor area | Treated floor area( Treated floor area | Treated floor area (]
KWhi(m?a) W/m? kWh/(m?a) Wi/m? 1/h =180 I
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 ]
Requirement Passive House Classic S140 .
Requirement PHI Low Energy Building 30 - 1,00 E Premium
Current building reaches following class for asp: 23 16 = - 0.6 £ :
PHI Low Energy Building Premium Premium 2 100 [l
<
£ 80
Summary Final energy PER specific valus PE value CO2eq COeq E 60
emissions substitution )
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors X
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certification (Germany) (Germany) 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla ka/a PER demand [KWh/(m?¢y*a)]
Demand 96, 103 19.25 4037 4037 —e—Passive House Premium Passive House Plus
Generation 2,2 -1,0 -2,65 98 -451 Passive House Classic —e— PHI Low Energy Building
Demand, cumulative generation (annual balance) 7.41 9,36 16,60 4135 3586 X Current building

Demand wio household electricity [ 73 77 | 13,46 | 2852 | 2852 |
Demand w/o household electricity, cum. generation [ 5,18 6,68 | 10,81 [ 2949 [ 2401 |

>HPP, PER PHPP Simuleringer 02.05.22 RIKTIG
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5.2.4

Passive House with PHPP Version 9.6a

Primary Energy Renewable PER

Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,7 kWh/(m?a) / Freq. overheating: 2 % / PER: 67 kWh/(m?a)

Building type:
Treated floor area Arga: 140 m
of heat i Contribution margin (useful energy) Projected building footprint Apjecied 97 m
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,69 KwWh/(mZa)
‘S-Direcl electricity ‘ 100 % 100 % - Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi/(m?a)
N 0% 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculati] User | Contribution (final | Final energy PER factor Effective PER | PER specific PE factor PE value CO, emissions | COLeq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kg/(m?a)
1-PE factors (non-renewable) PHI 1-C02 factors GEMIS (Germany)
[ 66,96 121,78 25,9
Heating 100 % 1,10 | 27,65 2,02 50,6 10,6
Electricity (HP compact unit) 1,45 2,60 0,532
Electricity (heat pump) | 1,45 | 2,60 0,532
District heating: 1-None 2,84,5[3,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 25 % 5,642 0,35 0,35 1,99 0,00 0,0 0,045 0,2539
Electricity (direct) 1,00 ‘ 75 % 17,050 1,45 1,30 22,18 2,60 44,3 0,532 9.1
Vedovn med vannkappe ‘ 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,403 1,45 145 348 2,60 6.2 0,532 13
Cooling and dehumidification 1,00 1,80 4,7 1,0
Electricity cooling (heat pump) I 1,00 2,60 0,532
Ausxiliary electricity cooling, ventilation summer 1,804 1,00 1,80 2,60 47 0,532 10
Electricity dehumidification (heat pump) \ 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 0,72 18,39 0,98 25,1 59
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 1,20 2,60 0,532
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol | 2,30 | 1,10 0,320
Solar thermal system 64 % 15,956 0,43 0,43 6,80 0,00 0,0 0,045 0,718
Electricity (direct) 1,00 36 % | 9,163 1,20 1,20 11,00 2,60 23,8 0,532 4,9
Vedovn med vannkappe 1,00 1,10 |
Aux. electricity (DHW + solar DHW) 0,489 1,20 120 0,59 2,60 1.3 0,532 0.3
Household electricity 15,9 1,20 19,11 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1,20 | 120 19,11 2,60 414 0,532 85
Auxiliary electricity (other) 1,20 | 2,60 0,532
Gas / RE gas drylcook | [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWh/a KWhH/(M#Ap gociea 8] KWh/KWh KWhH/(M?Ap gjoctead) KWh/KWh KWh/(m?a) kg/kWh kg/a
[ 12,6 38,0 136,0
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 3021 311 0,40 12,6 1,22 38,0 0,045 136,0
‘ 0,0
PE demand requirement in case of verification Lurrent l:::;::: Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, performance irtie Primary Energy Renewable PER _
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area | Treated floor area| Treated floor area | Treated floor area (]
KWhi(m?a) W/m? kWh/(m?a) Wi/m? 1/h =180 I
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 ]
Requirement Passive House Classic S140 .
Requirement PHI Low Energy Building 30 - 1,00 E Premium
Current building reaches following class for asp: 23 16 = - 0.6 £ :
PHI Low Energy Building Premium Premium £ 100 [l
<
£ 80
Summary Final energy PER specific valus PE value CO2eq COeq E 60
emissions substitution )
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors X
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certification (Germany) (Germany) 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla ka/a PER demand [KWh/(m?¢y*a)]
Demand 96, 94, 17.04 3622 3622 —e—Passive House Premium Passive House Plus
Generation -3.0 1.2 -3,69 136 628 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 6,55 8,15 13,34 3758 2993 X Current building

Demand wio household electricity [ 73 6,7 | 11,24 | 2436 | 2436 |
Demand w/o household electricity, cum. generation [ 4,32 547 | 7,55 [ 2572 [ 1808 |

>HPP, PER PHPP Simuleringer 02.05.22 RIKTIG
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5.2.6

Primary Energy Renewable PER

Drapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 67,7 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m
of heat [Contribution margin (useful energy) Projected building footprint Apgjecteq” 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,16 KwWh/(mZa)
‘S-Direcl electricity ‘ 100 % 100 % - Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi/(m?a)
N 0% 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO; emissions | CO,eq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
= kWh/(m?a) KWh/kWh KWh/kWh KWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kg/(m?a)
1-PE factors (non-renewable) PHI 1-C02 factors GEMIS (Germany)
[ 67,74 129,93 27,3
Heating 100 % 1,27 | 30,01 2,60 61,3 12,5
Electricity (HP compact unit) 1,35 2,60 0,532
Electricity (heat pump) 1,35 2,60 0,532
District heating: 1-None 2,84,5[3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 ‘ 100 % 21,160 1,35 1,26 26,75 2,60 55,0 0,532 11,3
Vedovn med vannkappe ‘ 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,414 1,35 1,35 3,26 2,60 63 0,532 13
Cooling and dehumidification 1,00 1,11 2,9 0,6
Electricity cooling (heat pump) I 1,00 2,60 0,532
Ausxiliary electricity cooling, ventilation summer 1,113 1,00 111 2,60 29 0,532 0.6
Electricity dehumidification (heat pump) ‘ 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 0,71 18,31 0,95 24,3 57
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 115 2,60 0,532
District heating: 1-None 2,8/4,5]3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 65 % 16,248 0,46 0,46 7,54 0,00 0,0 0,045 0,731
Electricity (direct) 1,00 35% 8,869 1,15 1,15 10,20 2,60 23,1 0,532 4,7
Vedovn med vannkappe 1,00 1,10 |
Aux. electricity (DHW + solar DHW) 0,489 1,15 1,15 0,56 2,60 13 0,532 0,3
Household electricity 15.9 115 18,32 414 85
Electricity (household or non-residential lighting, etc.)| 15,9 1.15 | 1,15 18,32 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,15 | 2,60 0,532
Gas | RE gas drylcook [ [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWh/a KWhH/(M#Ap gociea 8] KWh/KWh KWhH/(M?Ap gjoctead) KWh/KWh KWh/(m?a) kg/kWh kg/a
[ 10,9 28,6 102,3
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 2273 23,4 0,46 10,9 1,22 28,6 0,045 102,3
I 0,0
PE demand requirement in case of verification urrent l:::;::: Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, performance Primary Energy Renewable PER _
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area | Treated floor area( Treated floor area | Treated floor area (]
KWhi(m?a) Wim? kWh/(m?a) 1/h =180 I
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 ]
Requirement Passive House Classic S140 .
Requirement PHI Low Energy Building 30 - 1,00 E 120 Premium (]
o : 21 #VERDI! - - 06 £
Current building reaches following class for asp #VERDI! Premium Premium § 00 j
<
£ 80
Summary Final energy PER specific valus PE value CO2eq COeq E 60
emissions substitution )
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors bV
together here. This is done to meet the criteria of renewable) PHI GEMIS EMIS 0
other energy standards. Certification (Germany) (Germany) 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla ka/a PER demand [KWh/(m?¢y*a)]
Demand 9.3, 9.5 18,18 3822 3822 —e—Passive House Premium Passive House Plus
Generation 2,3 -1 2,78 102 473 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 6,99 8,42 15,40 3924 3349 X Current building
Demand wio household electricity [ 7,0 69 | 12,38 2636 | 2636 |
Demand wio household electricity, cum. generation | 4,76 586 | 9,61 [ 2738 [ 2163 |

>HPP, PER

PHPP Simuleringer 02.05.22 RIKTIG



5.2.7

OLLMIY 22'50°20 JeBunsnuWIS ddHd

0 [eulYMX
g (Aueura: S10)0€, -
__ scl __ €l __ S¥0°0 1boZ005Y ( 9) SINIO $10398} ZOO-}
e/ba?006% e /bo?006%
E140] se'l 5'96€ 999 19 % 2¢ Buijeay aoeds 0} UONQLIUOD JBJOS
€50 Sk 1'20€L ford Y4 612 % 09 MHQ 0} uolINQLIUOD Jejog
150 0z'L 6691 0.2 ‘82 % €V |30} UOHNQLIJUOD JBj0S
YT
Ui c_\_s &x.._f\sv_ o4 Ay Ay e/Pumy UM (2.57°%0% )y oy
LRy g *y3d 15As \d @ouaIejel PleIA eate
S10}J9€) ¥3d 4O UoHEUIWIRRQ anjosqy juudiooy synsay
% 00} ooy Buipeys Jojoe} UOONPaI [BUOHIPPY
w 000001 HoHe 80UBJSIP [BIUOZIIOH
w 000 HoHy uozuoy Jo WybieH
w 00°} Plaly 10308100 8y J JybIeH
siod/;Ww (34 B8l 10}09]|00 olj10eds
W 00'vL BaJE 10}99||00 JB|OS
N [BJUOZLIOY B} WOy UoReuldul Jo 8jBuy ndul sAjeuIs) Y
o 08l UMON woJj uoneirsq :ndul saneuss)y
o 06 |ejuoziioy ayy Wouy uoljeuljoul jo a|buy
o 081 YMON wouJj uoneineq
(ejedoudde 41 oayd) Aioud MHA Lu z'9 (swa)sAs [eolL108[8 PUE [BLILIBY) JB|OS SSB]) BaJE 8814
X (eyeudoudde j1 yoayo) oddns BunesH W 0z BOJE P8J09|as JO 9ZIS
wiaypuoi] Jabuejjog-y 10)23]]0D  apesed4-g J99USHIOM ,Sealy, Ul UONO3[eS UOEeIOT
suosliad 8 Aouednoop
/A 0962 (S199US>0M ,UONNGLISIA+MHQ, PUE BulieaH,) puewisp BuneaH
e/UM pise (uonnquisia+mHa,) puewsp MHA
o v'e9 (198ys>y10m ,7eWI0,) BPNYET
W 126 pewsloidyy Juidyooy Buipling pajosfold
LW 6'6€1L :¥dly eale Joo|y pajeal]

:2dA) Bu

ng

©9'6 UOISIOA ddHd YlIM 9SNOH SAIssed

(BW)/UMX +'G9 ¥Ad / % 0 :Buresysano -bai / (BW)/UMN Z°LZ :BuesH / W OF) Y41 / Widypuol] ejewld / susepow uadeiq

wajsAs [ewliay} Jejos

MHQ!e[0S ddHc



5.2.7

OLLMIY 22'50°20 JeBunsnuWIS ddHd

MHQ!e[0S ddHc

Yuow/ymy 6691 61 09 €cl 443 Sl 661 881 202 €61 2Ll 413 €8 wia)sAs A\d 8ouaIaal Jo uonessusb Ayoujos|3
- % £V % 0 % 9 % 09 % 6. % 16 % 001 % 00} % 66 % v6 % 8. % ¥9 % LL uonoeyj Jejog
Yuow/ymy 0,12 0 4 1ve (U4 062 662 68¢ 86 88¢ (43 12€ 2zl Jejos Aq paianod puewsp BuiesH
Upuow/yay 9v9 0 25 €l Si 0 0 0 L m [n vz [k} 1e|os Aq pasenod puewsp Bunesy soeds
Yuow/ymy 13424 0 0 el <44 062 86¢ 682 162 744 802 413 3 Jejos Aq paianod puewsp Buneay MHA
YIUOW/YAAY 0 Buneay Joj uononpo.d Jejog :isjus asea|d
YIUOW/Y AN 0 MHQ Jo} uononpoud Jejos :uejus ases|d
Yuow/ymy 0L6YL 891 z€s 8.0} 8yl 9z5) 9€eL) 8€9) v9LL ¥691 9z51 85€} Tyl 90BLINS 10J09)|00 Pa)|i} UO uoelpey
Yiuow/ymy V.¥9 SYeEL 26 434 0€ 662 662 682 00€ S0€ (34 €15 .01 puewsp bunesH
Yuow/ymy 0962 9oL S€9 €Ll Sl 0 0 0 [ m zh vz 9.1 puewsp Bunesy soeds
Yuow/ymy 16€ 862 682 862 682 862 862 682 862 682 862 0.2 862 uonesedaid-\)\HQ puewsp BuljesH
Jea | 29Q NON 190 deg bny nr unp! Repy 1dy ey ge4 uer
29 AON 190 dag Bny unp Aep ady Jep qa4 uep
e\oo A 4 ! ! ! ! ! ! ! ! Q

%01 - 00z &

M

-

%02 1 N [\

=]

)

=4

%0€ 009 o

2

>

%0v — 008 @

]

=3

(7] >

S  %0s — 0001 ©

L o

= )

Q 3

m %09 00zl o

>

m o

Q %0L oovl x

) w

7 a2

%08 G 0091 5

(]

2

%06 008l =

%001 Y 0002

90BJNS 10}03]|00 Pa}|)} U0 Uohelpey
Jejos Ag patanod puewsp Buijesy

wa)sAs N\d @oualajal Jo uolessuab A)o1y08| 3 —

uofjoel} Jej0S —¥—
puewsp Bunesy



5.2.8

Primary Energy Renewable PER

Drapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 65,4 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m
of heat [Contribution margin (useful energy) Projected building footprint Apgjecteq” 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,16 KWhi(ma)
‘S-Direcl electricity ‘ 100 % 100 % - Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi/(m?a)
N 0% 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculati] User | Contribution (final | Final energy PER factor Effective PER | PER specific PE factor PE value CO, emissions | COLeq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
= kWh/(m?a) KWh/kWh KWh/kWh KWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kg/(m?a)
1-PE factors (non-renewable) PHI 1-C02 factors GEMIS (Germany)
[ 65,39 120,70 25,6
Heating 100 % 1,10 | 25,87 2,09 49,3 10,3
Electricity (HP compact unit) 1,35 2,60 0,532
Electricity (heat pump) 1,35 2,60 0,532
District heating: 1-None 2,84,5[3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 22 % 4,620 0,45 0,45 2,10 0,00 0,0 0,045 0,2079
Electricity (direct) 1,00 ‘ 78 % 16,540 1,35 1,24 20,51 2,60 43,0 0,532 8.8
Vedovn med vannkappe ‘ 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,414 1,35 1,35 3,26 2,60 6.3 0,532 13
Cooling and dehumidification 1,00 1.1 2,9 0,6
Electricity cooling (heat pump) I 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,113 1,00 111 2,60 29 0,532 0.6
Electricity dehumidification (heat pump) \ 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 0,78 20,09 1,06 27,1 6,2
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 1,15 2,60 0,532
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 60 % 15,179 0,53 0,53 8,10 0,00 0,0 0,045 0,683
Electricity (direct) 1,00 40 % 9,938 1,15 1,15 11,43 2,60 25,8 0,532 53
Vedovn med vannkappe 1,00 1,10 |
Aux. electricity (DHW + solar DHW) 0,489 1,15 1,15 0,56 2,60 13 0,532 03
Household electricity 15.9 1.15 18,32 414 85
Electricity (household or non-residential lighting, etc.)| 15,9 1,15 | 1,15 18,32 2,60 414 0,532 85
Auxiiary electricity (other) 115 | 2,60 0,532
Gas | RE gas drylcook [ [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWh/a KWhH/(M#Ap gociea 8] KWh/KWh KWhH/(M?Ap gjoctead) KWh/KWh KWh/(m?a) kg/kWh kg/a
[ 14,6 34,9 124,6
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 2770 28,5 0,51 14,6 1,22 34,9 0,045 124,6
I 0,0
PE demand requirement in case of verification urrent l:::;::: Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, performance Primary Energy Renewable PER _
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area | Treated floor area( Treated floor area | Treated floor area (]
KWhi(m?a) Wim? kWh/(m?a) 1/h =180 I
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 ]
Requirement Passive House Classic S140 .
Requirement PHI Low Energy Building 30 - 1,00 E 120 Premium (]
idi i 21 #VERDI! - - 06 <
Current building reaches following class for asp #VERDI! Premium Premium § 00 j
<
£ 80
Summary Final energy PER specific valus PE value CO2eq COeq E 60
emissions substitution )
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors X
together here. This is done to meet the criteria of renewable) PHI GEMIS EMIS 0
other energy standards. Certification (Germany) (Germany) 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a ka/a ka/a PER demand [KWh/(m?¢y*a)]
Demand 9.3, 91 16,89 3580 3580 —e—Passive House Premium Passive House Plus
Generation 2,8 -1.4 -3,39 125 -576 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 6,49 7,73 13,50 3704 3004 X Current building
Demand wio household electricity [ 7,0 6,6 | 11,09 2394 | 2394 |
Demand wio household electricity, cum. generation | 4,27 517 | 7.71 [ 2519 [ 1818 |

>HPP, PER

PHPP Simuleringer 02.05.22 RIKTIG



SCENARIO 5 — ENERGIFORSYNING

5.3 Kombinasjonsl@sning
13 m?solfanger & 100/100 varmepumpe
5.3.1 Solar Oslo
5.3.2 PER Oslo
5.3.3 HP Oslo
14 m?solfanger & 100/100 varmepumpe
5.3.4 Solar Trondheim
5.3.5 PER Trondheim
5.3.6 HP Trondheim
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5.3.1

Primary Energy Renewable PER

Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,7 kWh/(m?a) / Freq. overheating: 2 % / PER: 46,7 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m?
of heat i Contribution margin (useful energy, Projected building footprint Apejectea: 97 m
Primary heat generation type Heating \ DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,69 Whi(mia)
2-Heat pump(s) ‘ 100 % ‘ 100 % HP, possibly HP ground Cooling energy dem. incl. dehumidification kWh/(m?a)
y heat ion type (optional & dil DHW demand including distribution: 2512 KWhi(mia)
B ] 0% ] 0% -
Energy demand Effici Final energy PER PE CO,
Reference: Treated floor area Calculati| User [ Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO, emissions | CO,eq emissions
on defined energy) demand factor (including value factor
value biomass (COz-eq)
= = kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) kg/kWh kg/(m?a)
(EElcioinonienevab bl 1-C02 factors GEMIS (Germany)
[#e,70 82,30 [ 178 |
Heating 100 % 0,93 | 15,80 1,73 29,3 6,3
Electricity (HP compact unit) 1,45 2,60 0,532
Electricity (heat pump) 1,92 75% 8,876 1,45 1,16 10,32 2,60 231 0,532 4,7
District heating: 1-None | 2,814,5[3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 25% 5,642 0,35 0,35 1,99 0,00 0,0 0,045 0,2539
Electricity (direct) 1,45 2,60 0,532
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2,403 1,45 145 348 2,60 6.2 0,532 1.3
Cooling and dehumidification 1,00 1,80 4,7 1,0
Electricity cooling (heat pump) | 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,804 1,00 1,80 2,60 47 0,532 1.0
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 0,54 9,98 0,37 6,9 2,1
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 4,25 36 % 2,156 1,20 1,20 2,59 2,60 56 0,532 11
District heating: 1-None | 2,814,53,3 0,000
Wood and other biomass 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 64 % 15,956 0,43 0,43 6,80 0,00 0,0 0,045 0,718
Electricity (direct) 1,20 2,60 0,532
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 0,489 1,20 1,20 0,59 2,60 13 0,532 03
15,9 1,20 19,11 41,4 8,5
Electricity (household or non-residential lighting, etc.) 15,9 1,20 1,20 | 19,11 2,60 414 0,532 | 85
Auxiliary electricity (other) 1,20 2,60 0,532
Gas / RE gas dry/cook [ [ 0,0 1,75 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (CO,-eq)
kWh/a KWh/(m?Apjecieda| KWh/kWh KWh/(m?Aprojecteq? KWh/kWh kWh/(m?a) kg/kWh kgla
[ 12,6 38,0 136,0
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 3021 31,1 0,40 12,6 1,22 38,0 0,045 136,0
‘ 0,0
PE demand requirement in case of verification Current :::::22 Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, irti [ Primary Energy PER ]
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsp 200
(assessment of individual aspects) Treated floor area | Treated floor area| Treated floor area | Treated floor area i
KWh/(m?a) W/m?2 kWh/(m?a) W/m? 1/h =180 [
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 [
Requirement Passive House Classic £140 -
Requirement PHI Low Energy Building 30 - 1,00 E 120 Premium
idi i 23 16 - - 06 £
Current building reaches following class for asp: PHI Low Energy Buiding Bremium Promium § 100
<
2 80 i
Summary Final energy  PER specific valu PE value CO2eq COseq 2 o
emissions substitution &
balance o 40
Though, from the scientific point of view, not entirely & 2
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors X
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWhia kgla kgla PER demand [kWh/(m?;;,"a)] [
Demand 745 53 151 2492 2492 P House Premium Passive House Plus
Generation -3,02 1,2 -3.69 136 628 Passive House Classic —e—PHI Low Energy Building
Demand, i ion (annual balance) 4,43 5,31 7,82 2628 1864 X Current building
Demand wlo household electricity [ 5.2 [ 3.9 | 572 [ 1307 [ 1307 |
Demand wio icity, cum. i | 2,20 [ 2,64 2,03 | 1443 | 678 |

HPP, PER PHPP Simuleringer 02.05.22 RIKTIG



5.3.3

Passive House with PHPP Version 9.6a
Heat pump
Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,7 kWh/(m?a) / Freq. overheating: 2 % / PER: 46,7 kWh/(m?a)
Building type:
Treated floor area Arga: 140 m?

Covered fraction of space heating demand ('PER' worksheet) 75%

Space heating demand + distribution losses Qu+Qu: (DHW+Distribution) 3175 kWh/a

Solar fraction for space heat Nsolar, 1 ('SolarDHW' worksheet) 25 %

Effective annual heating demand Quwi=Qu*(1-Nsolar, H) 2385 kWh/a

Covered fraction of DHW demand ('PER' worksheet) 36 %

Total heating demand of DHW system Qgorw (DHW+Distribution) 3514 kWh/a

Solar fraction for DHW TNSolar, phw ("SolarDHW" worksheet) 64 %

Effective DHW demand Qorw wi=Qorw *(1-Nsolar, DHW) 1282 kWh/a

Number of heat pumps in the system 1
Functionality Heating & DHW

Heating

Selection of HP:  |1-Standard air/water heat pump Heat source: 1-Outdoor air
1-Underfloor heating
35,00

1,73

Selection of distribution system
Design distribution temperature Odesign (DHW+Distribution)
Nominal power of distribution system Prom

Distribution system (to be completed by experienced users only)

Nominal power of distribution system Poom kW

Radiator exponent n

Heat storage tank (buffer storage tank 'DHW+Distribution’ worksheet) 0-No

Specific heat losses storage U * A storage WIK

Storage location in thermal envelope 1-Inside

Room temperature (storage location: outside of thermal envelope) (DHW:+Distribution) °C

Sink temperature of heat pump for heating Bsnk 61,50 °C
Entries in relation to the domestic hot water system

Selection of HP:  |0-None Heat source:

DHW temperature (DHW:+Distribution) 60,00 °C

Orientation of DHW storage tank (‘storage 1' in 'DHW+Distribution' worksheet) 1-Inside

Specific heat losses storage U ™ A storage 0,7 WIK

Room temperature (storage location: outside of thermal envelope) (DHW+Distribution) 20,00 °C

Type of backup heater 1-Elec. Immersion heater
A8 of electric continuous flow water heater K

Additional options in case of one heat pump for both functions: Heating & DHW

Same heat pump's sink temperature for Heating and for DHW ‘ 1-Yes ‘
Heat pump priority (Manufacturer, tech. data) ‘ 1-DHW-priority

Control strategy
Heat pump control strategy 1-On/Off

Heating
Depth ground water / Ground collector / Ground probe z m
Power of pump for ground heat exchanger Poump ’ kW

°HPP, HP PHPP Simuleringer 02.05.22 RIKTIG



5.3.3

Heating

Heat pump: \Standard air/water heat pump
Source: 1-Outdoor air
6_source 0_sink Heating capacity COoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 3,1
Test point 3 7,0 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4.1 49
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 2,5 2,3
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 33
Test point 10 20,0 50,0 3,9 35
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABgink 5,0 K
DHW
Heat pump: \Standard air/water heat pump \
Source: 1-Outdoor air |
6_source 6_sink Heating capacity COoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 3,1
Test point 3 7,0 35,0 3.1 3,7
Test point 4 15,0 35,0 3,8 43
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 2,5 2,3
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink AT 5,0 K
Electr. energy consumption pump (grnd. water / ground) Qi pump 0 kWh/a
Energy by direct electricity Qe gir 60 kWh/a
Space heat supplied by HP Qip Heating 1711 kWh/a
Winter DHW supplied by HP Qup,oHwW,Winter 400 kWh/a
Summer DHW supplied by HP Qip, oHW, Summer 67 kWh/a
Space heating supplied by HP without storage losses Qup Heating 1732 kWh/a
Winter DHW supplied by HP without storage losses Qup,oHW, Winter 373 kWh/a
Summer DHW supplied by HP without storage losses Qup,pHW, Summer 8 kWh/a
Electrical consumption of HP Qelyp 1483 kWh/a
1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy.
kWh/a kWh/(m?a)
Final electrical energy demand heat generation Qfinal 1543
Annual primary energy demand 4013
kg/a
Annual CO,-equivalent emissions
°HPP, HP PHPP Simuleringer 02.05.22 RIKTIG
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5.3.5

Primary Energy Renewable PER

Dréapen moderne / Climate: Trondheim / TFA: 140 m* / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 46,6 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m?
of heat i Contribution margin (useful energy) Projected building footprint Apygjected: 97 m?
Primary heat generation type Heating \ DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,16 Whi(mia)
2-Heat pump(s) ‘ 100 % ‘ 100 % HP, possibly HP ground Cooling energy dem. incl. dehumidification KWhi(m?a)
y heat ion type (optional & dil DHW demand including distribution: 2512 KWhi(mia)
B ] 0% ] 0% -
Energy demand Effici Final energy PER PE CO,
Reference: Treated floor area Calculati| User [ Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO, emissions | CO,eq emissions
on defined energy) demand factor (including value factor
value biomass (COz-eq)
= = kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) kg/kWh kg/(m?a)
(EElcioinonienevab bl 1-C02 factors GEMIS (Germany)
[ 46,57 81,60 [ 176 |
Heating 100 % 0,98 | 15,61 1,85 29,5 6,2
Electricity (HP compact unit) 1,35 2,60 0,532
Electricity (heat pump) 1,85 78 % 8,939 1,35 1,15 10,25 2,60 23,2 0,532 4,8
District heating: 1-None | 2,814,5[3,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 22% 4,620 0,45 0,45 2,10 0,00 0,0 0,045 0,2079
Electricity (direct) 1,35 2,60 0,532
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, wintertime ventilation) 2414 1,35 1,35 326 2,60 63 0,532 1.3
Cooling and dehumidification 1,00 1,11 2,9 0,6
Electricity cooling (heat pump) | 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,113 1,00 1,1 2,60 2,9 0,532 06
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 0,63 11,54 0,43 7,8 2,3
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 3,97 40 % 2,501 1,15 1,15 2,88 2,60 6.5 0,532 13
District heating: 1-None | 2,814,53,3 0,000
Wood and other biomass 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 60 % 15,179 0,53 0,53 8,10 0,00 0,0 0,045 0,683
Electricity (direct) 1,15 2,60 0,532
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 0,489 1,15 115 0,56 2,60 13 0,532 03
15,9 1,15 18,32 41,4 8,5
Electricity (household or non-residential lighting, etc.) 15,9 1,15 1,15 | 18,32 2,60 414 0,532 | 85
Auxiliary electricity (other) 1,15 2,60 0,532
Gas / RE gas dry/cook [ [ 0,0 1,75 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
kWh/a KWh/(m?Apjecieda| KWh/kWh KWh/(m?Aprojecteq? KWh/kWh kWh/(m?a) kg/kWh kgla
[ 14,6 34,9 1246
PV electricity 0 0,0 1,00 0,0 - -
Solar thermal system 2770 28,5 0,51 14,6 1,22 34,9 0,045 124,6
I 0.0
PE demand requirement in case of verification Current :::::22 Requirement|
through PE (non-renewable) [kWh/(m?a)] oS met?
Achievable energy standard through the I Useful energy, irti I Primary Eneray PER ]
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsp 200
(assessment of individual aspects) Treated floor area| Treated floor area| Treated floor area | Treated floor area i
KWh/(m?a) W/m?2 kWh/(m?a) W/m? 1/h =180 [
Requirement Passive House Premium 160
Requirement Passive House Plus 15 10 - - 0,60 3 [
Requirement Passive House Classic £140 -
Requirement PHI Low Energy Building 30 - 1,00 E 120 Premium
Current building reaches following class for asp: 2 #VERDI! - - 06 £ U
#VERDI! Premium Premium = 100
<
2 80 i
Summary Final energy  PER specific valu PE value CO2eq COseq 2 o
emissions substitution &
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors X
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWhia kgla kgla PER demand [kWh/(m?;;,"a)] [l
Demand 7516 53 1142 2460 2460 P House Premium Passive House Plus
Generation 2,77 14 -3.39 125 576 Passive House Classic —e—PHI Low Energy Building
Demand, i ion (annual balance) 4,39 5,10 8,03 2585 1884 X Current building
Demand wlo household electricity [ 49 [ 4,0 | 5,62 [ 1275 | 1275 |
Demand wio icity, cum. i [ 2,16 | 2,53 224 [ 1400 | 699 |

HPP, PER PHPP Simuleringer 02.05.22 RIKTIG



5.3.6

Heat pump

Drapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq

. overheating: 0 % / PER: 46,6 kWh/(m?a)

Pass

ive House with PHPP Version 9.6a

Heating

Covered fraction of space heating demand
Space heating demand + distribution losses
Solar fraction for space heat

Effective annual heating demand

Covered fraction of DHW demand
Total heating demand of DHW system
Solar fraction for DHW

Building type:
Treated floor area Atga:

(PPER' worksheet)
Qu+Qp: (DHW+Distribution)
Nsolar, 1 (‘SolarDHW" worksheet)
Quwi=Qu"(1-Nsolar, )

('PER' worksheet)
Qgorw (DHW-Distribution)
Nsolar, hw (‘SolarDHW' worksheet)

Effective DHW demand Qorw wi=Qorw “(1-Nsoar, oHw)

Number of heat pumps in the system
Functionality

Selection of HP; | 1-Standard air/water heat pump
Selection of distribution system

Design distribution temperature

Nominal power of distribution system

Distribution system (to be completed by experienced users only)
Nominal power of distribution system

Radiator exponent

Heat storage tank (buffer storage tank 'DHW+Distribution’ worksheet)
Specific heat losses storage

Storage location in thermal envelope

Room temperature (storage location: outside of thermal envelope)
Sink temperature of heat pump for heating

Entries in relation to the domestic hot water system

Selection of HP:  |0-None
DHW temperature

Heat source:

Ouesign (DHW+Distribution)

Prom

Prom

n

*
U ™ A storage

(DHW+Distribution)
Bsnk

Heat source:
(DHW+Distribution)

Orientation of DHW storage tank ('storage 1'in 'DHW+Distribution’ worksheet)

Specific heat losses storage

Room temperature (storage location: outside of thermal envelope)

Type of backup heater
A8 of electric continuous flow water heater

Additional options in case of one heat pump for both functions: Heating & DHW

Control strategy

Heating

>HPP, HP

Same heat pump's sink temperature for Heating and for DHW
Heat pump priority

Heat pump control strategy

Depth ground water / Ground collector / Ground probe
Power of pump for ground heat exchanger

U™ A storage
(DHW+Distribution)

(Manufacturer, tech. data)

pump

1-Outdoor air
1-Underfloor heating

35,00
1,75

Heating & DHW

140 me
8%
2960 KWhia
2%
2314 KWhia
40%
3514 KWh/a
60 %
1390 KWh/a
1

’ KW
0-No
WIK
1-Inside
°C
61,50 °C
60,00 o
1-Inside
0,7 WIK
20,00 °c

1-Elec. Immersion heater
K

1-Yes
1-DHW-priority

1-On/Off

|

kW

PHPP Simuleringer 02.05.22 RIKTIG



5.3.6

Heating

Heat pump: \Standard air/water heat pump
Source: 1-Outdoor air
6_source 0_sink Heating capacity COoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 3,1
Test point 3 7,0 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4.1 49
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 2,5 2,3
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 33
Test point 10 20,0 50,0 3,9 35
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABgink 5,0 K
DHW
Heat pump: \Standard air/water heat pump \
Source: 1-Outdoor air |
6_source 6_sink Heating capacity COoP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 3,1
Test point 3 7,0 35,0 3.1 3,7
Test point 4 15,0 35,0 3,8 43
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 2,5 2,3
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink AT 5,0 K
Electr. energy consumption pump (grnd. water / ground) Qi pump 0 kWh/a
Energy by direct electricity Qe gir 87 kWh/a
Space heat supplied by HP Qip Heating 1700 kWh/a
Winter DHW supplied by HP Qup,oHwW,Winter 419 kWh/a
Summer DHW supplied by HP Qup,pHW, Summer 132 kWh/a
Space heating supplied by HP without storage losses Qip Heating 1722 kWh/a
Winter DHW supplied by HP without storage losses Qup,oHW, Winter 390 kWh/a
Summer DHW supplied by HP without storage losses Qup,pHW, Summer 66 kWh/a
Electrical consumption of HP Qelyp 1514 kWh/a
1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy4
kWh/a kWh/(m?a)
Final electrical energy demand heat generation Qfinal 1600
Annual primary energy demand 4161
kg/a
Annual CO,-equivalent emissions
°HPP, HP PHPP Simuleringer 02.05.22 RIKTIG




SCENARIO 6 — ENERGIPRODUKSJON

6.1 Solceller 20 panel PV Oslo

6.2 Solceller 20 panel PER Oslo

6.3 Solceller 20 panel PV Trondheim
6.4 Solceller 20 panel PER Trondheim
6.5 Solceller 24 panel PV Oslo

6.6 Solceller 24 panel PER Oslo

6.7 Solceller 24 panel PV Trondheim
6.8 Solceller 24 panel PER Trondheim

Kombinasjoner

6.9 Solceller & varmepumpe PER Oslo

6.10 Solceller & varmepumpe PER Trondheim
6.11 Solceller & solfanger PER Oslo

6.12 Solceller & solfanger PER Trondheim

6.13 Solceller med solfanger & varmepumpe PER Oslo
6.14 Solceller med solfanger & varmepumpe HP Oslo
6.15 Solceller med solfanger & varmepumpe PER

Trondheim

6.16 Solceller med solfanger & varmepumpe HP

Trondheim
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6.2

Primary Energy Renewable PER

Dréapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,8 kWh/(m?a) / Freq. overheating: 1 % / PER: 85 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m?
of heat Contribution margin (useful energy) Projected building footprint Aprgjected: 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,75 KWh/(m?a)
5-Direct electricity ‘ 100 % 100 % - Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWh(m?a)
- | 0% ] 0% -
Energy demand Efficiency Final energy PER PE CcOo,
Reference: Treated floor area Calculati  User | Contribution (final | Final energy PER factor Effective PER PER specific PE factor PE value CO, emissions | CO,eq emissions
on defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) kWh/kWh kWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kal(m?a)
1-PE factors (non-renewable) PHI
i 1-CO2 factors GEMIS (Germany)
|Heating 100 % 1,35 33,93 2,60 65,4 13,4
Electricity (HP compact unit) 1,45 2,60 0,532
Electricity (heat pump) 1,45 2,60 0,532
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 100 % 22,753 1,45 1,34 30,45 2,60 59,2 0,532 12,1
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, ventilation) 2,403 145 145 348 2,60 62 0,532 13
Cooling and dehumidification 1,00 1,79 47 1,0
Electricity cooling (heat pump) 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,790 1,00 179 2,60 4.7 0,532 10
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
| DHW generation 100 % 1,20 30,14 2,60 65,3 13,4
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 1,20 2,60 0,532
District heating: 1-None 2,8/4,53,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 100 % 25,119 1,20 1,20 30,14 2,60 65,3 0,532 13,4
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 1,20 2,60 0,532
Household electricity 15,9 1,20 19,11 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1,20 1,20 19,1 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,20 2,60 0,532
Gas | RE gas drylcook [ I 0,0 1,75 | 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO, |
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
kWh/a KWh/(m?Apgjecieq 3| KWh/KWh KWh/(m?Apojecteqal) kWh/kWh kWh/(m?a) kg/kWh kgla
72,7 0,0 917,6
PV electricity 7059 72,7 1,00 72,7 0,00 0,0 0,130 917,6
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
‘ 0,0
PE demand requirement in case of verification 120 wurrent Dullﬂl:ﬂg 177 Requirement|
through PE (non-renewable) [kWh/(m?a)] rea::f met?|
Achievable energy standard through the I Useful energy, Ai Primary Energy PER 1
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area| Treated floor area| Treated floor area | Treated floor area (|
KWh/(m?a) W/m? KWh/(m?a) 2 1h = 180
Requirement Passive House Premium «mg 160
Requirement Passive House Plus 15 10 - - 0,60 g |
Requirement Passive House Classic L4 - (|
|Requirement PHI Low Energy Building 30 - 1,00 3 120 Premium |
i ; 23 16 - - 0.6 £
Current building reaches following class for asp: Pl Low Energy Bulding B s § o U
<
S
K 80 X
Summary Final energy PER specific valu PE value CO2eq CO.eq 2 60
emissions substitution 5
balance o 40 (|
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla kgla PER demand [KWh/(m?;¢,"a)] [
Demand 9,5120 1.9 2473 5060 5060 P House Premium Passive House Plus
i -7,0588 71 0,00 918 -2838 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 2,4532 4,83 24,73 5978 2223 X _Current building
[Demand wio ici [ 7.3 [ 9,2 | 18,94 [ s875 | 3875 |
Demand wio household electricity, cum. generation [ 022 | 216 | 18,94 | 4793 | 1037 |

HPP, PER

PHPP NULLENERGIBYGG
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6.4

Passive House with PHPP Version 9.6a

Primary Energy Renewable PER

Dréapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 78,4 kWh/(m?a)

Building type:
Treated floor area Arga: 140 m?
of heat i Contribution margin (useful energy) Projected building footprint Aprgjected: 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,22 KWh/(m?a)
5-Direct electricity ‘ 100 % 100 % - Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWh(m?a)
- | 0% ] 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO,emissions | CO,eq emissions.
on defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) KWh/kWh kWh/(m?a) ka/kWh ka/(m?a)
[1-PE factors (non-renewable) PHI
i 1-CO2 factors GEMIS (Germany)
Heating 100 % 1,27 30,09 2,60 61,4 12,6
Electricity (HP compact unit) | 1,35 | 2,60 0,532
Electricity (heat pump) | 1,35 | 2,60 0,532
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 | 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 100 % 21,219 1,35 1,26 26,83 2,60 55,2 0,532 11,3
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, ventilation) 2,414 1,35 1,35 3,26 2,60 6,3 0,532 13
Cooling and dehumidification 1,00 1,11 29 0,6
Electricity cooling (heat pump) 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,110 1,00 1.1 2,60 29 0,532 0,6
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 1,15 28,88 2,60 65,3 13,4
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 1,15 2,60 0,532
District heating: 1-None | 2,8/4,53,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 100 % 25,117 1,15 1,15 28,88 2,60 65,3 0,532 13,4
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 1,15 2,60 0,532
Household electricity 15,9 1,15 18,32 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1,15 1,15 18,32 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,15 2,60 0,532
Gas | RE gas drylcook [ I 0,0 1,75 | 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO, |
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWhia  [kWh(m?Apiecieqa kWh/kwh KWh/(M*Aprecesa)]  KWh/KWh KWh/(m?a) kg/kWh kg/a
70,9 0,0 895,5
PV electricity 6888 70,9 1,00 70,9 0,00 0,0 0,130 895,5
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
‘ 0,0
PE demand requirement in case of verification 120 wurrent Dullﬂl:ﬂg 171 Requirement|
through PE (non-renewable) [kWh/(m?a)] N rea::f met?|
Achievable energy standard through the I Useful energy, Airti Primary Energy PER 1
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area| Treated floor area| Treated floor area | Treated floor area (|
KWh/(m?a) W/m? KWh/(m?a) Wim? 1h = 180
Requirement Passive House Premium «mg 160
Requirement Passive House Plus 15 10 - - 0,60 g |
Requirement Passive House Classic L4 - (|
|Requirement PHI Low Energy Building 30 - 1,00 3 Premium
Current building reaches following class for 21 #VERDI - - 06 £™ H
. H
urrent building reaches following class for asp FVERDT Premim Bromium g 100
<
2 80
S X
Summary Final energy PER specific valu PE value CO2eq CO.eq 2 60
emissions substitution 5
balance o 40 (|
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla kgla PER demand [KWh/(m?;¢,"a)] [
Demand 9,2036 11,0 23,93 4896 4896 P House Premium Passive House Plus
i -6,8884 6.9 0,00 895 -2769 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 2,3153 4,08 23,93 5792 2127 X _Current building
[Demand wio ici [ 7.0 [ 84 | 18,14 | |
Demand w/o household electricity, cum. generation | 0,09 ‘ 1,52 || 18,14 ] 4606 | 942

>HPP, PER PHPP NULLENERGIBYGG
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6.6

Primary Energy Renewable PER

Dréapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,8 kWh/(m?a) / Freq. overheating: 1 % / PER: 85 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m?
of heat Contribution margin (useful energy) Projected building footprint Aprgjected: 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,75 KWh/(m?a)
5-Direct electricity ‘ 100 % 100 % - Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWh(m?a)
- | 0% ] 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO,emissions | CO,eq emissions.
on defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) KWh/kWh kWh/(m?a) ka/kWh ka/(m?a)
[1-PE factors (non-renewable) PHI
i 1-CO2 factors GEMIS (Germany)
|Heating 100 % 1,35 33,93 2,60 65,4 13,4
Electricity (HP compact unit) 1,45 2,60 0,532
Electricity (heat pump) 1,45 2,60 0,532
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 100 % 22,753 1,45 1,34 30,45 2,60 59,2 0,532 12,1
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, ventilation) 2,403 145 145 348 2,60 62 0,532 13
Cooling and dehumidification 1,00 1,79 47 1,0
Electricity cooling (heat pump) 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,790 1,00 179 2,60 4.7 0,532 10
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
| DHW generation 100 % 1,20 30,14 2,60 65,3 13,4
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 1,20 2,60 0,532
District heating: 1-None 2,8/4,53,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 100 % 25,119 1,20 1,20 30,14 2,60 65,3 0,532 13,4
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 1,20 2,60 0,532
Household electricity 15,9 1,20 19,11 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1,20 1,20 19,1 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,20 2,60 0,532
Gas | RE gas drylcook [ I 0,0 1,75 | 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO, |
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
kWh/a KWh/(m?Apgjecieq 3| KWh/KWh KWh/(m?Apojecteqal) kWh/kWh kWh/(m?a) kg/kWh kgla
87,2 0,0 1101,2
PV electricity 8471 87,2 1,00 87,2 0,00 0,0 0,130 1101,2
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
I 0,0
PE demand requirement in case of verification 120 wurrent Dullﬂl:ﬂg 177 Requirement|
through PE (non-renewable) [kWh/(m?a)] rea::f met?|
Achievable energy standard through the I Useful energy, Airti Primary Energy PER 1
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area| Treated floor area| Treated floor area | Treated floor area (|
KWh/(m?a) W/m? KWh/(m?a) 2 1h = 180
Requirement Passive House Premium «mg 160
Requirement Passive House Plus 15 10 - - 0,60 g |
Requirement Passive House Classic L4 - (|
|Requirement PHI Low Energy Building 30 - 1,00 3 120 Premium |
i ; 23 16 - - 0.6 £
Current building reaches following class for asp: PHl Low Energy Bulding B s § o U
§ X
= 80
Summary Final energy PER specific valu PE value CO2eq CO.eq § 60
emissions substitution 5
balance o 40 (|
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla kgla PER demand [KWh/(m?;¢,"a)] [
Demand 9,5120 11,9 24,73 5060 5060 Passive House Premium Passive House Plus
i -8,4706 8,5 0,00 1101 -3405 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 1,0414 3,42 24,73 6162 1655 X _Current building
[Demand wio ici [ 7.3 [ 9,2 | 18,94 [ s875 | 3875 |
Demand w/o household electricity, cum. generation | -1.19 ‘ 0,74 || 18,94 ] 4976 | 470 |

HPP, PER

PHPP NULLENERGIBYGG
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6.8

Passive House with PHPP Version 9.6a

Primary Energy Renewable PER

Dréapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 78,4 kWh/(m?a)

Building type:
Treated floor area Arga: 140 m?
of heat i Contribution margin (useful energy) Projected building footprint Aprgjected: 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,22 KWh/(m?a)
5-Direct electricity ‘ 100 % 100 % - Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWh(m?a)
- | 0% ] 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO,emissions | CO,eq emissions.
on defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) kWh/kWh kWh/kWh kWh/(m?a) kWh/kWh kWh/(m?a) ka/kWh kal(m?a)
1-PE factors (non-renewable) PHI
i 1-CO2 factors GEMIS (Germany)
|Heating 100 % 1,27 30,09 2,60 61,4 12,6
Electricity (HP compact unit) | 1,35 | 2,60 0,532
Electricity (heat pump) | 1,35 | 2,60 0,532
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 | 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 100 % 21,219 1,35 1,26 26,83 2,60 55,2 0,532 11,3
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, ventilation) 2,414 1,35 1,35 3,26 2,60 6,3 0,532 13
Cooling and dehumidification 1,00 111 2,9 0.6
Electricity cooling (heat pump) 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,110 1,00 1.1 2,60 29 0,532 0,6
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
| DHW generation 100 % 1,15 28,88 2,60 65,3 13,4
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 1,15 2,60 0,532
District heating: 1-None | 2,8/4,53,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 100 % 25,117 1,15 1,15 28,88 2,60 65,3 0,532 13,4
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 1,15 2,60 0,532
Household electricity 15,9 1,15 18,32 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1,15 1,15 18,32 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,15 2,60 0,532
Gas | RE gas drylcook [ I 0,0 1,75 | 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO, |
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
kWh/a KWh/(m?Apgjecieq 3| KWh/KWh KWh/(m?Apojecteqal) kWh/kWh kWh/(m?a) kg/kWh kgla
85,1 00 [ 10746
PV electricity 8266 85,1 1,00 85,1 0,00 0,0 0,130 1074,6
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
I 0,0
PE demand requirement in case of verification 120 wurrent Dullﬂl:ﬂg 171 Requirement|
through PE (non-renewable) [kWh/(m?a)] . rea::f met?
Achievable energy standard through the I Useful energy, Airti Primary Energy PER 1
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area| Treated floor area| Treated floor area | Treated floor area (|
KWh/(m?a) W/m? KWh/(m?a) Wim? 1h = 180
Requirement Passive House Premium «mg 160
Requirement Passive House Plus 15 10 - - 0,60 g |
Requirement Passive House Classic L4 - (|
|Requirement PHI Low Energy Building 30 - 1,00 3 Premium
Current building reaches following class for 21 #VERDI - - 06 £ H
. H
urrent building reaches following class for asp FVERDT Premim Bromium g 100
<
£ 0 X
Summary Final energy PER specific valu PE value CO2eq CO.eq § 60
emissions substitution 5
balance o 40 (|
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla kgla PER demand [KWh/(m?;¢,"a)] [
Demand 9,2036 11,0 23,93 4896 4896 P House Premium Passive House Plus
i -8,2660 83 0,00 1075 -3323 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 0,9376 2,70 23,93 5971 1573 X _Current building
[Demand wio ici [ 7.0 [ 84 | 18,14 | |
Demand w/o household electricity, cum. generation | -1.29 ‘ 0,14 || 18,14 ] 4785 | 388

>HPP, PER PHPP NULLENERGIBYGG



6.9

Primary Energy Renewable PER

Dréapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,8 kWh/(m?a) / Freq. overheating: 1 % / PER: 66,3 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m?
of heat Contribution margin (useful energy) Projected building footprint Aprgjected: 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,75 KWh/(m?a)
2.Heat pump(s) \ 80 % 80% HP, possibly HP ground Cooling energy dem. incl. dehumidification KWh/(mta)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWh(m?a)
5-Direct electricity | 20 % [ 20 % R
Energy demand Efficiency Final energy PER PE CcOo,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO,emissions | CO,eq emissions.
on defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) KWh/kWh kWh/(m?a) ka/kWh ka/(m?a)
[1-PE factors (non-renewable) PHI
i 1-CO2 factors GEMIS (Germany)
Heating 100 % 1,32 25,80 2,60 50,8 10,4
Electricity (HP compact unit) 1,45 2,60 0,532
Electricity (heat pump) 1,45 80 % 12,593 1,45 1,25 15,71 2,60 32,7 0,532 6,7
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 20 % 4,551 1,45 1,45 6,60 2,60 11,8 0,532 24
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, ventilation) 2,403 1,45 145 348 2,60 62 0,532 13
Cooling and dehumidification 1,00 1,79 47 1,0
Electricity cooling (heat pump) 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,790 1,00 179 2,60 4.7 0,532 10
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 1,20 19,62 2,60 42,5 8,7
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 1,77 80 % 11,325 1,20 1,20 13,59 2,60 294 0,532 6,0
District heating: 1-None 2,8/4,53,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 20 % 5,024 1,20 1,20 6,03 2,60 13,1 0,532 2,7
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 1,20 2,60 0,532
Household electricity 15,9 1,20 19,11 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1,20 1,20 19,1 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,20 2,60 0,532
Gas | RE gas drylcook [ I 0,0 1,75 | 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
kWh/a KWh/(m?Apgjecieq 3| KWh/kWh KWh/(m?Apojecteqal) kWh/kWh kWh/(m?a) kg/kWh kgla
72,7 0,0 917,6
PV electricity 7059 72,7 1,00 72,7 0,00 0,0 0,130 917,6
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
‘ 0,0
PE demand requirement in case of verification 120 wurrent Dullﬂl:ﬂg 139 Requirement|
through PE (non-renewable) [kWh/(m?a)] rea::f met?
Achievable energy standard through the I Useful energy, Airti Primary Energy PER
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area| Treated floor area| Treated floor area | Treated floor area
KWh/(m?a) W/m? KWh/(m?a) 2 1h = 180
Requirement Passive House Premium «mg 160
Requirement Passive House Plus 15 10 - - 0,60 g
Requirement Passive House Classic L4 -
Requirement PHI Low Energy Building 30 - 1,00 3 120 Premium
i ; 23 16 - - 0.6 £
Current building reaches following class for asp: PHl Low Energy Bulding e e P
<
S
K 80 X
Summary Final energy PPER specific valu PE value CO2eq COzeq 2 60
emissions substitution 5
balance o 40
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75
MWh/a MWh/a MWh/a kgla kgla PER demand [KWh/(m?;¢,"a)]
Demand 7,5004 9,3 19.50 3990 3990 Passive House Premium Passive House Plus
i -7,0588 71 0,00 918 -2838 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 0,4416 2,22 19,50 4908 1153 X _Current building
[Demand wio ici [ 53 [ 6,6 | 13,71 [ 2805 | 2805 |
Demand w/o household electricity, cum. generation | -1.79 ‘ -045 || 13,71 ] 3722 | -33 |

HPP, PER

PHPP NULLENERGIBYGG




6.10

Passive House with PHPP Version 9.6a

Primary Energy Renewable PER

Drapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 61,7 kWh/(m?a)

Building type:
Treated floor area Agea: 140 m?
of heat i Contribution margin (useful energy) Projected building footprint Aprgjected: 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,22 KWh/(m?a)
2.Heat pump(s) \ 80 % 80% HP, possibly HP ground Cooling energy dem. incl. dehumidification KWh/(mta)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWh(m?a)
5-Direct electricity | 20 % [ 20 % R
Energy demand Efficiency Final energy PER PE CcOo,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO,emissions | CO,eq emissions.
on defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) KWh/kWh kWh/(m?a) ka/kWh ka/(m?a)
[1-PE factors (non-renewable) PHI
i 1-CO2 factors GEMIS (Germany)
Heating 100 % 1,25 22,95 2,60 47,7 9,8
Electricity (HP compact unit) | 1,35 | 2,60 0,532
Electricity (heat pump) 1,45 | 80 % 11,693 1,35 1,19 13,97 2,60 30,4 0,532 6,2
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 | 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 20 % 4,244 1,35 1,35 573 2,60 11,0 0,532 23
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, ventilation) 2,414 1,35 1,35 3,26 2,60 6,3 0,532 13
Cooling and dehumidification 1,00 1,11 29 0,6
Electricity cooling (heat pump) 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,110 1,00 1.1 2,60 29 0,532 0,6
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 1,15 19,29 2,60 43,6 8,9
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 1,71 80 % 11,749 1,15 1,15 13,51 2,60 305 0,532 63
District heating: 1-None | 2,8/4,5[3,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
Electricity (direct) 1,00 20 % 5,023 1,15 1,15 578 2,60 13,1 0,532 2,7
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 1,15 2,60 0,532
Household electricity 15,9 1,15 18,32 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 115 1,15 18,32 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,15 2,60 0,532
Gas | RE gas drylcook [ I 0,0 1,75 | 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO, |
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
kWh/a KWh/(m?Apgjecieq 3| KWh/KWh KWh/(m?Apojecteqal) kWh/kWh kWh/(m?a) kg/kWh kgla
709 0,0 [ ses5
PV electricity 6888 70,9 1,00 70,9 0,00 0,0 0,130 895,5
Solar thermal system 0 0,0 - 0,0 1,22 0,0 0,045 0,0
‘ 0,0
PE demand requirement in case of verification 120 wurrent Dullﬂl:ﬂg 136 Requirement|
through PE (non-renewable) [kWh/(m?a)] N rea::f met?|
Achievable energy standard through the I Useful energy, Airti Primary Energy PER 1
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area| Treated floor area| Treated floor area | Treated floor area (|
KWh/(m?a) W/m? KWh/(m?a) Wim? 1h = 180
Requirement Passive House Premium «mg 160
Requirement Passive House Plus 15 10 - - 0,60 g |
Requirement Passive House Classic L4 - (|
Requirement PHI Low Energy Building 30 - 1,00 3 Premium
Current building reaches following class for 21 #VERDI - - 06 £™ H
. H
urrent building reaches following class for asp FVERDT Premim Bromium § 100
<
2 80
S X
Summary Final energy PER specific valu PE value CO2eq CO.eq 2 60
emissions substitution 5
balance @ 40 H
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla kgla PER demand [KWh/(m?;¢,"a)] [
Demand 7,2972 8,6 18.97 3882 3882 P House Premium Passive House Plus
i -6,8884 6.9 0,00 895 -2769 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) 0,4088 1,74 18,97 4778 1113 X _Current building
[Demand wio ici [ 51 [ 6.1 | 13,18 [ 2607 | 2697 |
Demand w/o household electricity, cum. generation | -1.82 ‘ -0.82 || 13,18 ] 3592 | -72 |

>HPP, PER PHPP NULLENERGIBYGG



6.11

Primary Energy Renewable PER

Dréapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,8 kWh/(m?a) / Freq. overheating: 1 % / PER: 67 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m?
of heat i Contribution margin (useful energy) Projected building footprint Aprgjected: 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,75 KWh/(m?a)
5-Direct electricity ‘ 100 % 100 % - Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWh(m?a)
- | 0% ] 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO,emissions | CO,eq emissions.
on defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) KWh/kWh kWh/(m?a) ka/kWh ka/(m?a)
[1-PE factors (non-renewable) PHI
i 1-CO2 factors GEMIS (Germany)
Heating 100 % 1,10 27,70 2,01 50,7 10,6
Electricity (HP compact unit) | 1,45 | 2,60 0,532
Electricity (heat pump) | 1,45 | 2,60 0,532
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 | 1,10 0,320
Solar thermal system 25% 5,674 0,35 0,35 2,00 0,00 0,0 0,045 0,2554
Electricity (direct) 1,00 75 % 17,078 1,45 1,30 22,22 2,60 44,4 0,532 9,1
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, ventilation) 2,403 1,45 145 348 2,60 62 0,532 13
Cooling and dehumidification 1,00 1,79 47 1,0
Electricity cooling (heat pump) 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,790 1,00 179 2,60 4.7 0,532 10
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
DHW generation 100 % 0,72 18,39 0,98 25,1 59
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 1,20 2,60 0,532
District heating: 1-None | 2,8/4,53,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 63 % 15,940 0,43 0,43 6,79 0,00 0,0 0,045 0,717
Electricity (direct) 1,00 37% 9,178 1,20 1,20 11,01 2,60 23,9 0,532 4.9
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 0,489 1,20 1,20 0,59 2,60 13 0,532 03
Household electricity 15,9 1,20 19,11 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1,20 1,20 19,1 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,20 2,60 0,532
Gas | RE gas drylcook [ I 0,0 1,75 | 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO, |
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
KWhia  [kWh(m?Apiecieqa kWh/kwh KWh/(M*Aprecesa)]  KWh/KWh KWh/(m?a) kg/kWh kg/a
85,3 38,1 1053,7
PV electricity 7059 72,7 1,00 72,7 0,00 0,0 0,130 917,6
Solar thermal system 3024 31,1 0,40 12,6 1,22 38,1 0,045 136,1
‘ 0,0
PE demand requirement in case of verification 120 wurrent Dullﬂl:ﬂg 122 Requirement|
through PE (non-renewable) [kWh/(m?a)] . rea::f met?
Achievable energy standard through the I Useful energy, Airti Primary Energy PER 1
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area | Treated floor area| Treated floor area | Treated floor area U
KWh/(m?a) W/m? KWh/(m?a) Wim? 1h = 180
Requirement Passive House Premium «mg 160
Requirement Passive House Plus 15 10 - - 0,60 g |
Requirement Passive House Classic L4 - (|
|Requirement PHI Low Energy Building 30 - 1,00 3 120 Premium |
i ; 23 16 - - 0.6 £
Current building reaches following class for asp: PHl Low Energy Bulding B s § o U
<
£ 0 X
Summary Final energy PER specific valu PE value CO2eq CO.eq § 60
emissions substitution 5
balance @ 40 H
Though, from the scientific point of view, not entirely & 2
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla kgla PER demand [KWh/(m?;¢,"a)] [
Demand 9,5804 94 17.05 3624 3624 P House Premium Passive House Plus
i -10,0827 83 370 1054 -3467 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) -0,5023 1,09 13,35 4678 158 X _Current building
|Demand wlo household electricity | 74 | 6,7 || 11,25 | 2439 | 2439 |
Demand w/o household electricity, cum. generation | 2,73 ‘ -1,58 || 7,56 ] 3492 | -1028 |

>HPP, PER PHPP NULLENERGIBYGG



6.12

Primary Energy Renewable PER

Dréapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 65,4 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m?
of heat i Contribution margin (useful energy) Projected building footprint Aprgjected: 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,22 KWhi/(m?a)
5-Direct electricity ‘ 100 % 100 % - Cooling energy dem. incl. dehumidification kWh/(m?a)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWhi(m?a)
- | 0% ] 0% -
Energy demand Efficiency Final energy PER PE CcOo,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO,emissions | CO,eq emissions.
on defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) KWh/kWh kWh/(m?a) ka/kWh ka/(m?a)
[1-PE factors (non-renewable) PHI
i 1-CO2 factors GEMIS (Germany)
Heating 100 % 1,10 25,91 2,09 49,3 10,3
Electricity (HP compact unit) | 1,35 | 2,60 0,532
Electricity (heat pump) | 1,35 | 2,60 0,532
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 | 1,10 0,320
Solar thermal system 22 % 4,663 0,45 0,45 2,12 0,00 0,0 0,045 0,2099
Electricity (direct) 1,00 78 % 16,556 1,35 1,24 20,53 2,60 43,0 0,532 8.8
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, ventilation) 2,414 1,35 1,35 3,26 2,60 6,3 0,532 13
Cooling and dehumidification 1,00 1,11 29 0,6
Electricity cooling (heat pump) 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,110 1,00 1.1 2,60 29 0,532 0,6
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
| DHW generation 100 % 0,78 20,10 1,06 27,2 6,2
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 1,15 2,60 0,532
District heating: 1-None | 2,8/4,53,3 | 0,000
Wood and other biomass | 1,10 | - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 60 % 15,154 0,53 0,53 8,08 0,00 0,0 0,045 0,682
Electricity (direct) 1,00 40 % 9,963 1,15 1,15 11,46 2,60 259 0,532 53
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 0,489 1,15 1,15 0,56 2,60 13 0,532 03
Household electricity 15,9 1,15 18,32 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 115 1,15 18,32 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,15 2,60 0,532
Gas | RE gas drylcook [ I 0,0 1,75 | 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO, |
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
kWh/a KWh/(m?Apgjecieq 3| KWh/KWh KWh/(m?Apojecteqal) kWh/kWh kWh/(m?a) kg/kWh kgla
85,6 34,9 1020,2
PV electricity 6888 70,9 1,00 70,9 0,00 0,0 0,130 895,5
Solar thermal system 2772 28,6 0,51 14,6 1,22 34,9 0,045 124,8
I 0,0
PE demand requirement in case of verification 120 wurrent Dullﬂl:ﬂg 121 Requirement|
through PE (non-renewable) [kWh/(m?a)] . rea::f met?
Achievable energy standard through the I Useful energy, Airti Primary Energy PER 1
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area| Treated floor area| Treated floor area | Treated floor area (|
KWh/(m?a) W/m? KWh/(m?a) Wim? 1h = 180
Requirement Passive House Premium «mg 160
Requirement Passive House Plus 15 10 - - 0,60 g |
Requirement Passive House Classic L4 - (|
|Requirement PHI Low Energy Building 30 - 1,00 3 Premium
Current building reaches following class for 21 #VERDI - - 06 £ H
. H
urrent building reaches following class for asp FVERDT Premim Bromium § 100
<
£ 0 X
Summary Final energy PER specific valu PE value CO2eq CO.eq § 60
emissions substitution 5
balance o 40 (|
Though, from the scientific point of view, not entirely & 20
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla kgla PER demand [KWh/(m?;¢,"a)] [
Demand 9,2721 9,2 16.90 3583 3583 P House Premium Passive House Plus
i -9,6608 83 -3.39 1020 -3346 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) -0,3888 0,85 13,51 4603 237 X _Current building
|Demand wlo household electricity | 7.0 | 6,6 || 1,11 | 2397 | 2397 |
Demand w/o household electricity, cum. generation | 2,62 ‘ -172 || 7,72 ] 3417 | -949 |

>HPP, PER PHPP NULLENERGIBYGG



6.13

Primary Energy Renewable PER

Dréapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,8 kWh/(m?a) / Freq. overheating: 1 % / PER: 46,7 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m?
of heat Contribution margin (useful energy) Projected building footprint Aprgjected: 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 22,75 KWh/(m?a)
2.Heat pump(s) \ 100 % 100 % HP, possibly HP ground Cooling energy dem. incl. dehumidification KWh/(mta)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWh(m?a)
- | 0% ] 0% -
Energy demand Efficiency Final energy PER PE CcOo,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO,emissions | CO,eq emissions.
on defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) KWh/kWh kWh/(m?a) ka/kWh kal(m?a)
[1-PE factors (non-renewable) PHI
i 1-CO2 factors GEMIS (Germany)
|Heating 100 % 0,93 15,82 1,73 29,3 6,3
Electricity (HP compact unit) 1,45 2,60 0,532
Electricity (heat pump) 1,92 75 % 8,882 1,45 1,16 10,33 2,60 231 0,532 4,7
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 25% 5,674 0,35 0,35 2,00 0,00 0,0 0,045 0,2554
Electricity (direct) 1,45 2,60 0,532
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, ventilation) 2,403 1,45 145 348 2,60 62 0,532 13
Cooling and dehumidification 1,00 1.79 47 1,0
Electricity cooling (heat pump) 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,790 1,00 179 2,60 4.7 0,532 1,0
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
| DHW generation 100 % 0,54 9,98 0,37 6,9 21
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 424 37% 2,164 1,20 1,20 2,60 2,60 56 0,532 12
District heating: 1-None 2,8/4,53,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 63 % 15,940 0,43 0,43 6,79 0,00 0,0 0,045 0,717
Electricity (direct) 1,20 2,60 0,532
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 0,489 1,20 1,20 0,59 2,60 13 0,532 03
Household electricity 15,9 1,20 19,11 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1,20 1,20 19,1 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,20 2,60 0,532
Gas | RE gas drylcook | [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO, |
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
kWh/a KWh/(m?Apgjecieq 3| KWh/kWh KWh/(m?Apojecteqal) kWh/kWh kWh/(m?a) kg/kWh kgla
99,8 38,1 1237,3
PV electricity 8471 87,2 1,00 87,2 0,00 0,0 0,130 1101,2
Solar thermal system 3024 31,1 0,40 12,6 1,22 38,1 0,045 136,1
I 0,0
PE demand requirement in case of verification 120 wurrent Dullﬂl:ﬂg 82 Requirement|
through PE (non-renewable) [kWh/(m?a)] rea::f met?
Achievable energy standard through the I Useful energy, Ai Primary Energy PER 1
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area| Treated floor area| Treated floor area | Treated floor area (|
KWh/(m?a) W/m? KWh/(m?a) 2 1h = 180
Requirement Passive House Premium «mg 160
Requirement Passive House Plus 15 10 - - 0,60 g |
Requirement Passive House Classic L4 - (|
|Requirement PHI Low Energy Building 30 - 1,00 3 120 Premium |
i ; 23 16 - - 0.6 £
Current building reaches following class for asp: Pl Low Energy Bulding B s § o Le U
<
£ 0
Summary Final energy PER specific valu PE value CO2eq CO.eq § 60
emissions substitution 5
balance @ 40 H
Though, from the scientific point of view, not entirely & 2
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla kgla PER demand [KWh/(m?;¢,"a)] [
Demand 7,4524 6.5 151 2492 2492 P: House Premium Passive House Plus
i -11,4945 9,7 -3.70 1237 -4034 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) -4,0420 -3,16 7,82 3729 -1542 X _Current building
[Demand wio ic [ 52 [ 39 | 572 [ 1307 1307 |
Demand w/o household electricity, cum. generation | -6.27 ‘ -5,83 || 2,02 ] 2544 -2728 |

HPP, PER

PHPP NULLENERGIBYGG



6.14

Heat pump

Drapen moderne / Climate: Oslo / TFA: 140 m? / Heating: 22,8 kWh/(m?a) / Freq. overheating: 1 % / PER: 46,7 kWh/(m?a)

Passive House with PHPP Version 9.6a

Covered fraction of space heating demand
Space heating demand + distribution losses
Solar fraction for space heat

Effective annual heating demand

Covered fraction of DHW demand
Total heating demand of DHW system
Solar fraction for DHW
Effective DHW demand
Number of heat pumps in the system
Functionality

Heating

Building type:
Treated floor area Aga:

('PER' worksheet)
Qu+Qyy.: (DHW+Distribution)
Nsolar, 1 (‘SolarDHW' worksheet)
Qpwi=Qu*(1Nsolar, 1)

('PER' worksheet)
Qqonw (DHW+Distribution)
NSolar, pHw (‘SolarDHW! worksheet)

Qorw,wi=Qorw ™ (1-Nsolr, DHW)

Selection of HP:  |1-Standard air/water heat pump

Heat source:

Selection of distribution system
Design distribution temperature
Nominal power of distribution system

Ogesign (DHW=Distribution)

Prom

Distribution system (to be completed by experienced users only)

Nominal power of distribution system

Radiator exponent

Prom

n

Heat storage tank (buffer storage tank 'DHW+Distribution’ worksheet)

Specific heat losses storage

Storage location in thermal envelope

Room temperature (storage location: outside of thermal envelope)

Sink temperature of heat pump for heating
Entries in relation to the domestic hot water system

Selection of HP: \U-None

DHW temperature

*
U ™ A storage

(DHW+Distribution)
BOsnk

‘ Heat source:
(DHWH+Distribution)

Orientation of DHW storage tank ('storage 1'in 'DHW+Distribution’ worksheet)

Specific heat losses storage

Room temperature (storage location: outside of thermal envelope)

Type of backup heater
A8 of electric continuous flow water heater

U * A siorage

(DHWH+Distribution)

Additional options in case of one heat pump for both functions: Heating & DHW

Same heat pump's sink temperature for Heating and for DHW
Heat pump priority
Control strategy
Heat pump control strategy
Heating
Depth ground water / Ground collector / Ground probe
Power of pump for ground heat exchanger

>HPP, HP

(Manufacturer, tech. data)

P,

pump

140

75%
3183
25%
2389

37%

3514

63 %

1284
1

Heating & DHW

1-Outdoor air

1-Underfloor heating
35,00
1,73

|

0-No

1-Inside

61,50

60,00
1-Inside
0,7
20,00

1-Elec. Immersion heater

1-DHW-priority

1-On/Off

-

m2

kWh/a

kWh/a

kWh/a

kWh/a

K

m
kW

PHPP NULLENERGIBYGG



6.14

Heating

Heat pump: \Standard air/water heat pump
Source: 1-Outdoor air
6_source 0_sink Heating capacity COP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 3.1
Test point 3 7,0 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 2,5 2,3
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5,0 K
DHW
Heat pump: [Standard air/water heat pump ]
Source: 1-Outdoor air
6_source B_sink Heating capacity COP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 3.1
Test point 3 7,0 35,0 3.1 37
Test point 4 15,0 35,0 3,8 43
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 2,3
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink DBsink 5,0 K
Electr. energy consumption pump (grnd. water / ground) Qi pump 0 kWh/a
Energy by direct electricity Qg qir 60 kWh/a
Space heat supplied by HP Qip Heating 1713 kWh/a
Winter DHW supplied by HP Qi pHW,Winter 402 kWh/a
Summer DHW supplied by HP Quip,pHW, Summer 67 kWh/a
Space heating supplied by HP without storage losses Qip Heating 1734 kWh/a
Winter DHW supplied by HP without storage losses Qi DHW, Winter 375 kWh/a
Summer DHW supplied by HP without storage losses Qup,pHW, Summer 8 kWh/a
Electrical consumption of HP Qelyp 1486 kWh/a
1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy.4
kWh/a kWh/(m?a)
Final electrical energy demand heat generation Qfinal 1545 11,0
Annual primary energy demand 4018 28,7
kg/a K
Annual CO,-equivalent emissions
HPP, HP PHPP NULLENERGIBYGG



6.15

Primary Energy Renewable PER

Dréapen moderne / Climate: Trondheim / TFA: 140 m? / Heating: 21,2 kWh/(m?a) / Freq. overheating: 0 % / PER: 46,6 kWh/(m?a)

Passive House with PHPP Version 9.6a

Building type:
Treated floor area Arga: 140 m?
of heat Contribution margin (useful energy) Projected building footprint Aprgjected: 97 m?
Primary heat generation type Heating DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 21,22 KWh/(m?a)
2.Heat pump(s) \ 100 % 100 % HP, possibly HP ground Cooling energy dem. incl. dehumidification KWh/(mta)
Secondary heat generation type (optional & different) DHW demand including distribution: 25,12 KWh(m?a)
- | 0% ] 0% -
Energy demand Efficiency Final energy PER PE CO,
Reference: Treated floor area Calculatii User | Contribution (final |  Final energy PER factor Effective PER PER specific PE factor PE value CO,emissions | CO,eq emissions.
on defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) KWh/kWh KWh/kWh kWh/(m?a) KWh/kWh KWh/(m?a) ka/kWh kal(m?a)
[1-PE factors (non-renewable) PHI
i 1-CO2 factors GEMIS (Germany)
Heating 100 % 0,98 15,61 1,84 29,5 6,2
Electricity (HP compact unit) 1,35 2,60 0,532
Electricity (heat pump) 1,85 78 % 8,930 1,35 1,15 10,24 2,60 23,2 0,532 4,8
District heating: 1-None 2,8/4,513,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 22 % 4,663 0,45 0,45 2,12 0,00 0,0 0,045 0,2099
Electricity (direct) 1,35 2,60 0,532
Vedovn med vannkappe 1,00 1,10
Aux. electricity (heating, ventilation) 2,414 1,35 1,35 3,26 2,60 6,3 0,532 13
Cooling and dehumidification 1,00 1.1 29 0,6
Electricity cooling (heat pump) 1,00 2,60 0,532
Auxiliary electricity cooling, ventilation summer 1,110 1,00 11 2,60 29 0,532 06
Electricity dehumidification (heat pump) 1,00 2,60 0,532
Auxiliary electricity (dehumidification) 1,00 2,60 0,532
| DHW generation 100 % 0,64 11,53 0,43 7.8 2,3
Electricity (HP compact unit) 1,15 2,60 0,532
Electricity (heat pump) 3,96 40% 2,514 1,15 1,15 2,89 2,60 6.5 0,532 13
District heating: 1-None 2,8/4,53,3 0,000
Wood and other biomass 1,10 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 60 % 15,154 0,53 0,53 8,08 0,00 0,0 0,045 0,682
Electricity (direct) 1,15 2,60 0,532
Vedovn med vannkappe 1,00 1,10
Aux. electricity (DHW + solar DHW) 0,489 1,15 1,15 0,56 2,60 13 0,532 03
Household electricity 15,9 1,15 18,32 41,4 8,5
Electricity (household or non-residential lighting, etc.)| 15,9 1.15 1,15 18,32 2,60 414 0,532 8,5
Auxiliary electricity (other) 1,15 2,60 0,532
Gas | RE gas drylcook | [ 0,0 1,75 [ 0,00 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE CO, |
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions
generation generation value (COz-eq)
kWh/a KWh/(m?Apgjecieq 3| KWh/kWh KWh/(m?Apojecteqal) kWh/kWh kWh/(m?a) kg/kWh kgla
99,7 34,9 1199,3
PV electricity 8266 85,1 1,00 851 0,00 0,0 0,130 1074,6
Solar thermal system 2772 28,6 0,51 14,6 1,22 34,9 0,045 124,8
I 0,0
PE demand requirement in case of verification 120 wurrent Dullﬂl:ﬂg 82 Requirement|
through PE (non-renewable) [kWh/(m?a)] rea::f met?
Achievable energy standard through the I Useful energy, Ai Primary Energy PER 1
verification of renewable primary energy Annual heat. dem| Heating load | Useful cool. energy| Cooling load Nsy 200
(assessment of individual aspects) Treated floor area| Treated floor area| Treated floor area | Treated floor area (|
KWh/(m?a) Wim? KWh/(m?a) 2 1h = 180
Requirement Passive House Premium «mg 160
Requirement Passive House Plus 15 10 - - 0,60 g |
Requirement Passive House Classic L4 - (|
|Requirement PHI Low Energy Building 30 - 1,00 3 Premium
Current building reaches following class for 21 #VERDI - - 06 £ H
. H
urrent building reaches following class for asp FVERDT Premim Bromium g 100 5
<
£ 0
Summary Final energy PER specific valu PE value CO2eq CO.eq § 60
emissions substitution 5
balance @ 40 H
Though, from the scientific point of view, not entirely & 2
correct, different energy carriers will be added 1-PE factors (non- 1-CO2 factors 1-CO2 factors
together here. This is done to meet the criteria of renewable) PHI GEMIS GEMIS 0
other energy standards. Certificatic 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a kgla kgla PER demand [KWh/(m?;¢,"a)] [
Demand 71631 6.5 1142 2461 2461 P: House Premium Passive House Plus
i -11,0385 9,7 -3.39 1199 -3900 Passive House Classic —e—PHI Low Energy Building
Demand, cumulative generation (annual balance) -3,8754 -3,17 8,03 3660 -1439 X _Current building
[Demand wio ici [ 4,9 [ 4,0 T 5,62 [ 1275 1275 |
Demand w/o household electricity, cum. generation | 6,10 ‘ 573 || 2,23 ] 2474 -2624 |

HPP, PER

PHPP NULLENERGIBYGG



6.16

Heat pump

Drapen moderne / Climate: Trondheim / TFA: 140 m* / Heating: 21,2 kWh/(m?a) / Freq

. overheating: 0 % / PER: 46,6 kWh/(m?a)

Passive House with PHPP Version 9.6a

Heating

Entries in relation to the domestic hot water system

Covered fraction of space heating demand
Space heating demand + distribution losses

Solar fraction for space heat

Effective annual heating demand

Covered fraction of DHW demand
Total heating demand of DHW system

Solar fraction for DHW
Effective DHW demand

Number of heat pumps in the system

Functionality

Qu+Qui:
Nsolar, H
Quwi=Qu"(1-Nsolar, 1)

Qgorw
NSolar, DHW

- *
Qorw,wi=Qorw ™ (1-Nsolr, DHW)

Selection of HP:

1-Standard air/water heat pump

Heat source:

Selection of distribution system
Design distribution temperature
Nominal power of distribution system

Buesign
Prom

Distribution system (to be completed by experienced users only)

Nominal power of distribution system

Radiator exponent

Prom

n

Heat storage tank (buffer storage tank 'DHW+Distribution’ worksheet)

Specific heat losses storage

Storage location in thermal envelope

*
U ™ A storage

Room temperature (storage location: outside of thermal envelope)

Sink temperature of heat pump for heating

Selection of HP: ‘U-NOHB

DHW temperature

Bsnic

‘ Heat source:

Orientation of DHW storage tank ('storage 1'in 'DHW+Distribution’ worksheet)

Specific heat losses storage

U * A siorage

Room temperature (storage location: outside of thermal envelope)

Type of backup heater

A8 of electric continuous flow water heater

Additional options in case of one heat pump for both functions: Heating & DHW

Control strategy

Heating

>HPP, HP

Same heat pump's sink temperature for Heating and for DHW

Heat pump priority

Heat pump control strategy

Depth ground water / Ground collector / Ground probe
Power of pump for ground heat exchanger

P,

pump

Building type:
Treated floor area Aga:

('PER' worksheet)
(DHW+Distribution)
("SolarDHW'" worksheet)

('PER' worksheet)
(DHW+Distribution)
('SolarDHW" worksheet)

(DHW+Distribution)

(DHW+Distribution)

(DHW+Distribution)

(DHWH+Distribution)

(Manufacturer, tech. data)

140

78 %
2969
22 %
2316

40 %

3514

60 %

1394
1

Heating & DHW

1-Outdoor air

1-Underfloor heating
35,00
1,75

|

0-No

1-Inside

61,50

60,00
1-Inside
0,7
20,00

1-Elec. Immersion heater

1-DHW-priority

1-On/Off

-

m2

kWh/a

kWh/a

kWh/a

kWh/a

K

m
kW

PHPP NULLENERGIBYGG



6.16

Heating

Heat pump: \Standard air/water heat pump
Source: 1-Outdoor air
6_source 0_sink Heating capacity COP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 3.1
Test point 3 7,0 35,0 3,1 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 2,5 2,3
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABsink 5,0 K
DHW
Heat pump: [Standard air/water heat pump ]
Source: 1-Outdoor air
6_source B_sink Heating capacity COP
°C °C kW
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 3.1
Test point 3 7,0 35,0 3.1 37
Test point 4 15,0 35,0 3,8 43
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 2,3
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 3,7 3,3
Test point 10 20,0 50,0 3,9 3,5
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink DBgink 5,0 K
Electr. energy consumption pump (grnd. water / ground) Qi pump 0 kWh/a
Energy by direct electricity Qg qir 86 kWh/a
Space heat supplied by HP Qip Heating 1699 kWh/a
Winter DHW supplied by HP Qi pHW,Winter 421 kWh/a
Summer DHW supplied by HP Quip,pHW, Summer 132 kWh/a
Space heating supplied by HP without storage losses Qy4p Heating 1721 kWh/a
Winter DHW supplied by HP without storage losses Qi DHW, Winter 392 kWh/a
Summer DHW supplied by HP without storage losses Qup,pHW, Summer 66 kWh/a
Electrical consumption of HP Qelyp 1515 kWh/a
1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy
kWh/a kWh/(m?a)
Final electrical energy demand heat generation Qfinal 1601 11,4
Annual primary energy demand 4162 29,8
kg/a K
Annual CO,-equivalent emissions
HPP, HP PHPP NULLENERGIBYGG



