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geral@passivhaus.pt | www.passivhaus.pt

• Architect, consultant and trainer at Homegrid.

• Founding Member and board member of Passivhaus Portugal Association. 

• Certified Passive House Designer and Passive House trainer.
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2014 – start using the office

2017 – the renovation project

2018 – the renovation work

2019 – concluding the process

2020 – learning with the operation 

2024 – the certification

Index / chronology



2014
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Initial situation

• Typical services building of the mid 90’s;

• Located in the center of Ílhavo, Portugal;

• Treated floor area: 52 m²

• We moved to that office in 2014

2014
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2014
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No thermal insulation

Single glazing

Basic aluminium frame
2014



2017
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PHPP initial results

Considering the neighbours average winter temperature of 15ºC.

2017
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Initial situation – monitoring (temp. ºC)

20 DEZ 2017                                                       21 DEZ 2017

2017

The heating supply was 

realized by 2 electrical 

radiators (2 kW + 1,5 kW).

During the coldest 

periods the higher 

internal temperature only 

reached 16ºC.
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Initial situation – monitoring (CO₂ %)

20 DEZ 2017                                                       21 DEZ 2017

2017

The ventilation was 

realized by regular 

windows opening.
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Renovation project 2017
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Project renovation layout 2017
2017
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PHPP final results

Considering the neighbours average winter temperature of 15ºC.

2017
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PHPP final results 2017

Considering no thermal losses through the neighbours.
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PHPP final results 2017

EnerPHit performance – component criteria method

EnerPHit (refurbishment): Component characteristics

Building envelope to exterior air1 (U-value) W/(m²K) - ≤ 0,5 -

Building envelope to ground1 (U-value) W/(m²K) - ≤ 0,31 -

Wall w/int. insulation in contact w/exterior air (U-value) W/(m²K) 0,41 ≤ 0,75 yes

Wall w/interior insulation in contact w/ground (U-value) W/(m²K) - ≤ 0,58 -

Flat roof (SRI) - 7 ≥ - -

Inclined and vertical external surface (SRI) - 65 ≥ - -

Windows/Entrance doors (UW/D,installed)          ' W/(m²K) 1,24 ≤ 1,30 yes

Windows (UW,installed)          ' W/(m²K) - ≤ 1,35 -

Windows (UW,installed)          ' W/(m²K) - ≤ 1,45 -

Glazing (g-value) - 0,34 ≥ - -

Glazing/sun protection (max. solar load) kWh/(m²a) 88 ≤ - -

Ventilation (effective heat recovery efficiency) % 80 ≥ - -

Ventilation (humidity recovery efficiency) % 0 ≥ - -
1 Without w indow s, doors and external w alls w ith interior insulation

2 Empty f ield: Data missing; '-': No requirement

EnerPHit Classic?  yes
I 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.
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Initial situation – electrical bill 2018

4 €/m²

This value 

represents a 2nd rent

In 2018, in Ílhavo, the 

average office rental was 

around 5€/m² per month
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2018
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2018
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2018
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2018
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2018
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2018
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Component Building assemblies
U-value

W/(m²K)

External wall
Existing wall, 60 mm extruded polystyrene insulation boards + 

wooden beams, plaster board 0,38

Roof
Existing roof, 60 mm extruded polystyrene insulation boards + 

wooden beams, plaster board 0,42

Floor
Existing floor, 20 mm extruded polystyrene insulation boards, 

composite cork flooring 0,65

Window

Existing window + new window (PVC frame: Uf: 1,30 W/(m²K), 

double glazing: Ug: 1,00 W/(m²K); g: 0,38, warmedge spacer 1,19

2018Building envelope
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2018

Additional wooden threshold

(from the inside)

Additional wooden threshold

(from the outside)

Entrance door

We kept the existing wooden door with additional 

cork insulation boards on both sides.
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Building services

Ventilation system

• Zehnder ComfoAir Q350 HRV

• Average air change rate: 0,6 1/h

• Average power: 16 W

• Annual electricity cost: 35 €

Heating/Cooling

• 2 kW split unit

• Daikin Premium +

2018
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Blower door test 2018
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Photos after conclusion 2018
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2018
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2018
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2018
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2018



2019
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The importance of air filters 2019

… or “visualize what we breathe if there aren’t any filters”
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Energy production

4 PV panels

• Power: 1040 W

SW
SE

SE

SW

2019
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Start of the monitoring 2019
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Research works 2019
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Media coverage – national radio 2019

Link: https://rr.sapo.pt/especial/pais/2019/02/28/e-o-primeiro-escritorio-sustentavel-em-portugal-e-produz-mais-energia-do-que-consome/142639/

https://rr.sapo.pt/especial/pais/2019/02/28/e-o-primeiro-escritorio-sustentavel-em-portugal-e-produz-mais-energia-do-que-consome/142639/


2020
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Research works 2020
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Media coverage – national TV 2020

Full episode: https://youtu.be/kP7uVSyeXPo?si=WInlAs-_UDQAJWX3

https://youtu.be/kP7uVSyeXPo?si=WInlAs-_UDQAJWX3


2024
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PHPP10 final results

Specific building characteristics with reference to the treated floor area

Treated floor area m² 50,0 Criteria Fullfilled?2

Space heating Heating demand kWh/(m²a) 17 ≤ - -

Heating load W/m² 14 ≤ - -

Space cooling Cooling & dehum. demand kWh/(m²a) - ≤ - -

Frequency of overheating (> 25 °C) % 8 ≤ 10 Yes

Frequency of excessively high humidity (> 12 g/kg) % 0 ≤ 20 Yes

Airtightness Pressurisation test result n50 1/h 0,7 ≤ 1,0 Yes

Moisture protection

Smallest temperature factor fRsi=0.25 m²K/W - - ≥ 0,19 0,00 -

Thermal comfort All requirements fulfilled? - Yes

U-value         W/(m²K) ≤ 1,65

U-value         W/(m²K) ≤ 1,30

U-value         W/(m²K) ≤ 1,40

U-value         W/(m²K) ≤ 0,90

PE demand kWh/(m²a) 124 ≤ - -

PER demand kWh/(m²a) 56 ≤ 64 64

kWh/(m²a) 26 ≥ - -

Non-renewable Primary Energy 

(PE)

Primary Energy 

Renewable (PER) Renew. energy generation (in rel. to 

projected building footprint area)

-

Alternative 

criteria

Yes

2024
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PHPP10 updated initial results

Specific building characteristics with reference to the treated floor area

Treated floor area m² 52,0 Criteria Fullfilled?2

Space heating Heating demand kWh/(m²a) 121 ≤ 15 -

Heating load W/m² 59 ≤ - -

Space cooling Cooling & dehum. demand kWh/(m²a) - ≤ - -

Frequency of overheating (> 25 °C) % 11 ≤ 10 No

Frequency of excessively high humidity (> 12 g/kg) % 1 ≤ 20 Yes

Airtightness Pressurisation test result n50 1/h 5,0 ≤ 1,0 No

PE demand kWh/(m²a) 406 ≤ - -

PER demand kWh/(m²a) 232 ≤ 236 236

kWh/(m²a) 0 ≥ - -

Non-renewable Primary Energy 

(PE)

Primary Energy 

Renewable (PER) Renew. energy generation (in rel. to 

projected building footprint area)

No

Alternative 

criteria

Yes

Considering no thermal losses through the neighbours.

2024

Specific building characteristics with reference to the treated floor area

Treated floor area m² 50,0 Criteria Fullfilled?2

Space heating Heating demand kWh/(m²a) 17 ≤ - -

Heating load W/m² 14 ≤ - -

Space cooling Cooling & dehum. demand kWh/(m²a) - ≤ - -

Frequency of overheating (> 25 °C) % 8 ≤ 10 Yes

Frequency of excessively high humidity (> 12 g/kg) % 0 ≤ 20 Yes

Airtightness Pressurisation test result n50 1/h 0,7 ≤ 1,0 Yes

Moisture protection

Smallest temperature factor fRsi=0.25 m²K/W - - ≥ 0,19 0,00 -

Thermal comfort All requirements fulfilled? - Yes

U-value         W/(m²K) ≤ 1,65

U-value         W/(m²K) ≤ 1,30

U-value         W/(m²K) ≤ 1,40

U-value         W/(m²K) ≤ 0,90

PE demand kWh/(m²a) 124 ≤ - -

PER demand kWh/(m²a) 56 ≤ 64 64

kWh/(m²a) 26 ≥ - -

Non-renewable Primary Energy 

(PE)

Primary Energy 

Renewable (PER) Renew. energy generation (in rel. to 

projected building footprint area)

-

Alternative 

criteria

Yes

86% reduction
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PHPP10 updated initial results

Considering the neighbours average winter temperature of 15ºC.

Specific building characteristics with reference to the treated floor area

Treated floor area m² 52,0 Criteria Fullfilled?2

Space heating Heating demand kWh/(m²a) 184 ≤ 15 -

Heating load W/m² 67 ≤ - -

Space cooling Cooling & dehum. demand kWh/(m²a) - ≤ - -

Frequency of overheating (> 25 °C) % 4 ≤ 10 Yes

Frequency of excessively high humidity (> 12 g/kg) % 1 ≤ 20 Yes

Airtightness Pressurisation test result n50 1/h 5,0 ≤ 1,0 No

PE demand kWh/(m²a) 568 ≤ - -

PER demand kWh/(m²a) 335 ≤ 339 339

kWh/(m²a) 0 ≥ - -

Non-renewable Primary Energy 

(PE)

Primary Energy 

Renewable (PER) Renew. energy generation (in rel. to 

projected building footprint area)

No

Alternative 

criteria

Yes

2024

Specific building characteristics with reference to the treated floor area

Treated floor area m² 50,0 Criteria Fullfilled?2

Space heating Heating demand kWh/(m²a) 17 ≤ - -

Heating load W/m² 14 ≤ - -

Space cooling Cooling & dehum. demand kWh/(m²a) - ≤ - -

Frequency of overheating (> 25 °C) % 8 ≤ 10 Yes

Frequency of excessively high humidity (> 12 g/kg) % 0 ≤ 20 Yes

Airtightness Pressurisation test result n50 1/h 0,7 ≤ 1,0 Yes

Moisture protection

Smallest temperature factor fRsi=0.25 m²K/W - - ≥ 0,19 0,00 -

Thermal comfort All requirements fulfilled? - Yes

U-value         W/(m²K) ≤ 1,65

U-value         W/(m²K) ≤ 1,30

U-value         W/(m²K) ≤ 1,40

U-value         W/(m²K) ≤ 0,90

PE demand kWh/(m²a) 124 ≤ - -

PER demand kWh/(m²a) 56 ≤ 64 64

kWh/(m²a) 26 ≥ - -

Non-renewable Primary Energy 

(PE)

Primary Energy 

Renewable (PER) Renew. energy generation (in rel. to 

projected building footprint area)

-

Alternative 

criteria

Yes

91% reduction
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EnerPHit Certification 2024
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Monitoring 2024
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2024
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2024
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João Gavião

jg@homegrid.pt | www.homegrid.pt

geral@passivhaus.pt | www.passivhaus.pt

Thank you!
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