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Passivhaus: what is it?

The idea of a "house without heating" is not properly correct:

a Passivhaus building needs a very small amount of energy to be heated

For instance, a single family house with a 100 m² TFA can be heated in the worst 

day of the year with a power of

about 35 tea candles
1 phon

of about 1 kW
1 cow
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* all based on 

treated floor area 

(TFA)

** 15 kWh/(m²yr) + 

dehumidification 

contribution

*** including 

DHW, heating, 

cooling, auxiliary 

and household 

electricity

Heating demand  15 

kWh/(m²yr)

OR 

Heating load  10 

W/m²

Cooling demand  15 

kWh/(m²yr) **

OR 

Cooling load  10 

W/m²

Airtightness n50 

0.6 1/h

Primary Energy

demand  120 

kWh/(m²yr) ***

OR

Primary Energy

Renewable demand

 60 kWh/(m²yr) ***

Passive House criteria *

Source: PHI

Passivhaus criteria



Available from ZEPHIR Passivhaus Italia© ZEPHIR, progetto arch. Bova

PHPP: a "simple" tool
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… since 1991

The five Passivhaus pillars



EN-SEED-PHPP - 9 - 2015 Passivhaus pillars Author: ZEPHIR – Passivhaus ITALIA

Illustration © Passive House Institute

Climate data

Passive House principles 

remain the same across 

the world!
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Fonte: iPHA

Passivhaus adapts to different climates
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Passivhaus in Italy: exponential growth
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single fam. house multifamily house Hotel/B&B

elderly home school

office building social housing multifunctional bdg.

pizzeria/hotel

canteen

swimming pool

Building types in Italy…
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ZEPHIR - Passivhaus in tropical and 
sub-tropical climates

Fonte: ZEPHIR Passivhaus Italia

New Delhi
Mumbai

Yaoundé

Cairo
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Illustration © PHI

Thermal insulation
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U-values

AREAS

Thermal envelope

Airtightness layer

Thermal insulation

Source: Studio Carosso



EN-SEED-PHPP - 17 - 2015 Passivhaus pillars Author: ZEPHIR – Passivhaus ITALIA

Temperature profiles

Existing wall Exterior insulation Interior insulation

-5 °C

T

+20 °C

-5 °C

T

+20 °C

Brick wall colder

 more humid

-5 °C

T

+20 °C

Brick wall warmer

 dryer

Initial state 

Long-term 

experience 

Interior vs. Exterior Insulation
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Interior vs. Exterior Insulation

T T

Brick wall warmer

 more humid

+33 °C

T

+26 °C

Brick wall colder

 dryer

Initial state 

Long-term 

experience 

+33 °C

+26 °C

+33 °C

+26 °C

Temperature profiles

Existing wall Exterior insulation Interior insulation



www.passivhausitalia.com

Boundary conditions: θe = 33 °C, RH = 80% -- θi = 26 °C, RH = 50%, 
15 cm EPS λ = 0.035 W/mK, 20 cm clay bricks λ = 0.25 W/mK

Source: Styrostone.in

Interior vs. Exterior Insulation

Temperature profiles

Existing wall Exterior insulation Interior insulation
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T T

Concrete wall warmer

 more humid

+33 °C

T

+26 °C

Concrete wall colder

 dryer

Initial state 

Long-term 

experience 

+33 °C

+26 °C

+33 °C

+26 °C

Interior vs. Exterior Insulation

Temperature profiles

Existing wall Exterior insulation Interior insulation
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Passivhaus in tropical and sub-
tropical climates

Fonte: ZEPHIR Passivhaus Italia

Yaoundé
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Source: Styrostone.in

Boundary conditions: θe = 26 °C, RH = 82% -- θi = 26 °C, RH = 50%, 
5 cm EPS λ = 0.035 W/mK, 20 cm concrete λ = 2.1 W/mK

Example: Yaoundé

Interior vs. Exterior Insulation

Temperature profiles

Existing wall Exterior insulation Interior insulation
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Passivhaus in tropical and sub-
tropical climates

Fonte: ZEPHIR Passivhaus Italia

New Delhi
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Source: Styrostone.in

Boundary conditions: θe = 39 °C, RH = 85% -- θi = 26 °C, RH = 50%, 
5/20 cm EPS λ = 0.035 W/mK, 20 cm concrete λ = 2.1 W/mK

Example: New Delhi

Interior vs. Exterior Insulation

Temperature profiles

Existing wall Exterior insulation Interior insulation
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Example: BULGARIA

Interior vs. Exterior Insulation

Sofia

Varna

Plovdiv
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Illustration © PHI

Windows
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Windows

Shading

WINDOWS

Components

Installation thermal bridge

Y Installation

left

Y Installation

right

Y Installation

bottom

Y Installation

top

W/(mK) W/(mK) W/(mK) W/(mK)

0,015 0,015 0,030 0,015

0,020 0,020 0,022 0,020

0,015 0,015 0,040 0,015

0,027 0,027 0,032 0,027

0,020 0,020 0,022 0,020

4

Butyl tape

Butyl tape

Self expanded tape

Expanded polystyrene

1

2

3

4

Source: Studio Carosso
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Windows

Shading

WINDOWS

Components

Solar gains
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Windows

Shading

WINDOWS

Components

6,5 6,5

28

Lateral reveal Reveal / Overhang

Window reveal 

depth

Distance from glazing 

edge to reveal
Overhang depth

Distance from 

upper glazing edge 

to overhang

oReveal [m] dReveal [m] oover [m] dover [m]

0,28 0,065 0,27 0,07

Total for 

heating case

rS [%]

85%
Source: Studio Carosso



EN-SEED-Cool - 34 - 2016 Cooling and Dehumidification     Author: Passive House Institute 

of cost-optimised houses

mostly double/triple glazing

Passive House glazing

© Passive House Institute

For very hot climates, a selective glazing is required!
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Illustration © ZEPHIR

Airtightness

OUTSIDE…
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Airtightness

Illustration © PHI

…OR INSIDE!?
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Airtightness

Thermal envelope

Airtightness layer

Airtightness layer with 

interior plaster.

Pay attention to the building service 

distribution!!!
Source: Studio Carosso
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Airtightness

Window installation

Source: Studio Carosso

1

2

3

Polyurethane foam

Expanded metal plaster base

Expanded metal plaster base
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Airtightness

Blowerdoor test

Source: Studio Carosso

Testing airtightness in a building with a 

pressure test

Prevents building damage

(condensation in the construction)

Energy savings

Increased standard of comfort: no

draughts

Fundamental for functioning of

ventilation system/heat recovery

Improved noise insulation



EN-SEED-PHPP - 40 - 2015 Passivhaus pillars Author: ZEPHIR – Passivhaus ITALIA

Illustration © PHI

Thermal bridges
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Thermal bridges

Thermal envelope

Airtightness layer

Source: Studio Carosso



EN-SEED-PHPP - 42 - 2015 Passivhaus pillars Author: ZEPHIR – Passivhaus ITALIA

Thermal bridges

Thermal envelope

Airtightness layer

Source: Studio Carosso
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Photos/Diagram: 

C. Jäger-Klein et al.

Bauphysik, 2015

Temperatures up to 40 °C

Humidity ratio up to 25 g/kg

Natural ventilation: Jeddah, SA
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Savings potential: up to 10 kWh/(m²a)

Watch out: 

Mechanical night ventilation 

requires T > 5 K to be better 

than active cooling (COP = 5)

Passive Cooling: Night ventilation
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Illustration © PHI

Mechanical Ventilation
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VENTILATION

Supply air

Extract air

Fresh air

Exhaust air

Ground floor
Source: Studio Carosso

Mechanical Ventilation
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VENTILATION

Supply air

Extract air

Fresh air

Exhaust air

VMC

Fresh

air

Exaust

air

Source: Studio Carosso

Mechanical Ventilation
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HR bypassedHR active

Savings potential: up to 5 kWh/(m²a)

Passive Cooling: HRV bypass
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…and in warm climate:
pure EXTRACTION vent. system

Fonte: http://www.heizungsfinder.de/heizung/wohnraumlueftung/abluftanlage
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 increase comfort 

temperature by up to 3 K

 big differences between 

individual preferred air 

speed

 individual control required

Savings potential: up to 10 kWh/(m²a), but questionable

Passive Cooling: Ceiling fans
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Overhangs, exterior movable shading,

solar protective glazing,

cool colours

Savings potential up to 30 kWh/(m²a)

In any case: Solar control

Photo: © PHIPhoto: © PHI
www.passivhausprojekte.de, ID: 4439

Harley Truong / Andrew Verri, Canberra, Australia
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Solar control: Blinds

Perforation for

some transparency

Source: © Fa. Flexalum

Light may be reflected 

to ceiling
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"How much": cost-optimum?



Column for 'Comparison' worksheet ► Additional variants ►

Variant calculation
Passive House with PHPP Version 9.6a

  /  Climate: Catania / TFA: 338 m²  /  Heating: 162.6 kWh/(m²a) / Cooling: 33.2 kWh/(m²a) /  PER: 391.5 kWh/(m²a)

Active

Select the active 

variant here  
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Results Units 3 1 2 3 4 6 7

Heating demand kWh/(m²a) 162.6 6.8 21.0 162.6 7.8 19.9 14.7

Heating load W/m² 86.7 11.2 20.4 86.7 10.9 20.0 11.3

Cooling & dehum. demand kWh/(m²a) 33.2 14.2 16.5 33.2 14.0 16.5 11.2

Cooling load W/m² 37.2 8.9 12.3 37.2 9.1 12.2 7.6

Frequency of overheating (> 25 °C) %

PER demand kWh/(m²a) 391.5 41.0 49.8 391.5 41.4 49.5 42.5

Passive House Classic?  yes / no no yes no no yes no yes

Column for 'Comparison' worksheet ► Additional variants ►

Variant calculation
Passive House with PHPP Version 9.6a

  /  Climate: Catania / TFA: 338 m²  /  Heating: 162.6 kWh/(m²a) / Cooling: 33.2 kWh/(m²a) /  PER: 391.5 kWh/(m²a)

Active

Select the active 

variant here  
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Results Units 3 1 2 3 4 6 7

Heating demand kWh/(m²a) 162.6 6.8 21.0 162.6 7.8 19.9 14.7

Heating load W/m² 86.7 11.2 20.4 86.7 10.9 20.0 11.3

Cooling & dehum. demand kWh/(m²a) 33.2 14.2 16.5 33.2 14.0 16.5 11.2

Cooling load W/m² 37.2 8.9 12.3 37.2 9.1 12.2 7.6

Frequency of overheating (> 25 °C) %

PER demand kWh/(m²a) 391.5 41.0 49.8 391.5 41.4 49.5 42.5

Passive House Classic?  yes / no no yes no no yes no yes

Fonte: © ZEPHIR

Price reference: pricelist of the Engineers‘ Chamber, Editor: DEI (DEI Tipografia del Genio Civile, 2017)

The worksheet VARIANTS in the PHPP9



Source: ZEPHIR Passivhaus Italia

Our cash-flow analysis on PHPP9



PASSIVHAUS is the most economically
convenient solution!

modern, sustainable and easy

…even in tropical and subtropical climates!
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Outlook

1st - 5th National 
Passivhaus Conferences
4000 people Foto © ZEPHIR



Thank you for your attention!

Foto © PHI

ZEPHIR – PASSIVHAUS ITALIA
Zero Energy and Passivhaus Institute for Research

Dr. Phys. Francesco Nesi
Mobile: +39 346 6247437

Email: f.nesi@zephir.ph

Be the change you want to see in the world
Mahatma Gandhi


