
The first Passive House Plus office building in Portugal – an optimization process

The first Passive House Plus office building in Portugal

an optimization process

João Gavião | João Marcelino | Maria Franca

www.homegrid.pt

geral@homegrid.pt



The first Passive House Plus office building in Portugal – an optimization process

João Gavião

• Architect

• Certified Passive House Designer

• Passive House trainer

• Founding member of Passivhaus Portugal Association
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Team
Promotor:

Architectural project:

Engineering projects:

Construction management:

Contractor:

Blower door test:

Passive House Designer:

Passive House Certification:

Introduction

João Gustavo Silva
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• Location: Pombal

• TFA: 790,5 m²

• Two floors: initial design did not take into account the Passive House standard

• Construction started: July 2023

• Construction ended: October 2024

© Tuu

Introduction
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Design stage - major challenges 

No temporary external shading devices

• The architect only designed permanent overhangs 

and internal shading solutions – blackouts;

• As a consequence, very low g-value for glazing 

must be defined;

High window to floor ratio

• The windows area are equivalent to 47% of TFA;

Non-optimal window orientation

• More than 65% of the windows in the external 

façade are facing east;
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ID COMPONENT INITIAL

1 Roof U-value (insulation) U = 0,209 W/m²K (160 mm)

2 External walls U-value (insulation) U = 0,268 W/m²K (100 mm)

3 Floor U-value (insulation) U = 0,609 W/m²K (50 mm)

4 Window frame¹
Uf = 9,00 to 12,00 W/m²K
structural sealant glazing

5 Glazing Ug = 1,00 W/m²K; g = 0,22

6 Glazing edge aluminium Ѱ = 0,10 W/mK 

7 Shading Internal blackouts

8 Thermal bridges Balcony thermal bridges

9 Airtightness Nothing defined

10 Ventilation
Air flow: 2604 m³/h;

Air change rate: 0,91 1/h

11 Air conditioning heating / cooling Power output: 111 / 121 kW

Building

envelope

Building

services

¹ in curtain wall façades the performance parameter is called Utj – which is the Uf equivalent
² will only be installed if needed, after post-occupancy evaluation

FINAL

U = 0,156 W/m²K (220 mm)

U = 0,268 W/m²K (100 mm)

U = 0,330 W/m²K (100 mm)

Uf = 1,40 to 4,10  W/m²K
standard solution

Ug = 1,00 W/m²K; g = 0,28

warm edge Ѱ = 0,05 W/mK 

Internal blackouts + external 

screens (if needed)²

Thermal break balcony connector

Airtight solutions + training

Air flow: 1688 m³/h

Air change rate: 0,59 1/h

Power output: 69 / 75 kW

Design stage - initial vs final solutions
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Construction stage - major challenges 

During the construction phase the focus of all the stakeholders was in achieving the required 

airtightness level. 
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Air flow rate

Pressure difference

Interior volume: 2612 m³

> 0,6 1/h

Construction stage - blower door test #1       26-07-2024
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Worried faces…

Construction stage - blower door test #1       26-07-2024
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Leaks detection

Construction stage - blower door test #1       26-07-2024
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Construction stage - blower door test #1       26-07-2024

Leaks detection
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Air flow rate

Pressure difference

Interior volume: 2612 m³

> 0,6 1/h

Construction stage - blower door test #2       09-08-2024
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Relieved faces…

Construction stage - blower door test #2       09-08-2024
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Results - the Certification
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Results - construction costs (based in the data provided by the promoter and the construction manager)

ID COMPONENT INITIAL

1 Roof U-value (insulation) U = 0,209 W/m²K (160 mm)

2 External walls U-value (insulation) U = 0,268 W/m²K (100 mm)

3 Floor U-value (insulation) U = 0,609 W/m²K (50 mm)

4 Window frame¹
Uf = 9,00 to 12,00 W/m²K
structural sealant glazing

5 Glazing Ug = 1,00 W/m²K; g = 0,22

6 Glazing edge aluminium Ѱ = 0,10 W/mK 

7 Shading Internal blackouts

8 Thermal bridges Balcony thermal bridges

9 Airtightness Nothing defined

10 Ventilation
Air flow: 2604 m³/h;

Air change rate: 0,91 1/h

11 Air conditioning heating / cooling Power output: 111 / 121 kW

¹ in curtain wall façades the performance parameter is called Utj – which is the Uf equivalent
² will only be installed if needed, after post-occupancy evaluation

FINAL

U = 0,156 W/m²K (220 mm)

U = 0,268 W/m²K (100 mm)

U = 0,330 W/m²K (100 mm)

Uf = 1,40 to 4,10  W/m²K
standard solution

Ug = 1,00 W/m²K; g = 0,28

warm edge Ѱ = 0,05 W/mK 

Internal blackouts + external 

screens (if needed)²

Thermal break balcony connector

Airtight solutions + training

Air flow: 1688 m³/h

Air change rate: 0,59 1/h

Power output: 69 / 75 kW

COST VARIATION

+ 0,19 %

0,00 %

+ 0,16 %

0,00 %

0,00 %

+ 0,09 %

0,00 %

+ 0,63 %

0,00 %

0,00 %

- 1,40 %

balance: - 0,34 %

Building

envelope

Building

services
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Lessons learned

This work demonstrates that the Passive House

certification is a perfectly achievable goal in warmer

climates, even when the building was not designed

initially as a Passive House.

It also reveals that, in the presented context, the design

optimization to comply with the Passive House standard

can lead to the reduction of construction costs.
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Thank you

João Gavião | João Marcelino | Maria Franca

www.homegrid.pt

geral@homegrid.pt
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