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0 fered Passivhaus: what is it?
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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 m? TFA can be heated in the worst
day of the year with a power of

Y Y &
e
1 phon
about 35 tea candles of about 1 kKW 1 cow
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Passive House criteria *

Heating demand < 15
KWh/(m?yr)

Cooling demand < 15
KWh/(m?3yr) **
OR
Cooling load < 10
Wing

OR
Heating load < 10
W/m?

Primary Energy

demand <120
KWh/(m?2yr) ***
OR

Airtightness ng, <
0.6 1/h

Passivhaus criteria

www.passivhausitalia.com

* all based on
treated floor area
(TFA)

** 15 kWh/(m?3yr) +
dehumidification
contribution

*** including
DHW, heating,
cooling, auxiliary
and household

electricity
\g}“ Primary Energy
Renewable demand
S 60 kWh/(mzyr) S Source: PHI

Tel. +39 346 6247437
Mail: info@zephir.ph
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A B c D

PHPP: a "simple" too

F G H K L

Calcolo delle varianti

PH a schiera di testa Kranichstein / Clima: Roma (Pratica di Mare) / S_utile: 155 m® / Raffrescamento: 18.1 kWh/(m®a)/ EPR: 31.8 KWhi(mFa)

Passivhaus con Versione PHPP 86b
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Risultati Unita di misura 1 2 3 8 7
Fabb. termico annuo per risc. KWhi{m*a) 13.7 13.7 13.73 13.7 13.73 13.7
Carico termico Wim® 10.2 10.2 10.2 10.2 10.2 10.2
Fabb. frigorifero e di deumidif. KWhi{m*a) 01 0.09 0.1 01 0.1 0.1
Carico frigorifero Wim® 3.5 3.5 3.5 3.5 35 35
Frequenza di surriscaldamento (> 25 °C) % - - - - - -
Fabbisogno EPR Khi(mRa) 32,6 326 326 326 326 326
Passivhaus Premium? si si/no si/no si/no si/no si/no si/no
Energia finale - - - - - -
Risultati personalizzati - - - - - -
H't {da zona climatica & S/\: H't < 0,55) Wim*K 0.272 0.272 0.272 0.272 0.272 0.272
Efficienza media stagionale dell'impianto di riscaldamento n, >2 3.7431 3.7 3.7 37 37 37
Efficienza media stagionale dell'impianto per la produzione di acqua calda sanitaria n,, >2,5 4.200 4.2 4.2 4.2 4.2 4.2
‘icienza media stagionale dell'impianto di raffrescamento (esclusa deumidificazione) n >2,5 3.0 3.0 3.0 3.0 3.0 3.0
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Update window options | Redraw windows
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¥ Project overview
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Somapes ewms
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FloorArea  (Estmated for
(TFA) 20 storeys)
Thermal
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Projected
buiding m
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Losses Gains Nomberof o etai
windows
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bridges

Thermal envelope checks
The thermal envelope appears to be
completel
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gAus The five Passivhaus pillars

www.passivhausitalia.com

Passivhaus Passive House

Al
Aria esterna 4 Aria espulsa
Outdoor air Exhaust air

ria immessa
Supply air

| cinque pilastri Passivhaus
The five basic principles

... Since 1991
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Climate dataGBm

SEEDPaSS

bd d pment

Passive House principles
remain the same across
the world!

7 Very hot

3 'Warm
& 'Warm, femperate
1 Coal, tamparate

1 Arclic

EN-SEED-PHPP - 9 - 2015 Passivhaus pillars

Author: ZEPHIR — Passivhaus ITALIA

1

Illustration © Passive House Institute

: : This project is funded
by the European Union

Erasmus+
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Nr. Passivhaus buildings
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' under certification
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Source: © ZEPHIR
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www.passivhausitalia.com

canteen

single fam. house

elderly home swimming pool

office building social housing multifunctional bdg.

T . Consulenza
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ZEPHIR - Passivhaus in tropical and
sub-tropical climates
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education and training in Passive House Design
for nearly zero energy buildings development

Thermal insulation 6@ SEEDPAss
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Thermal insulation GB:?;EEDP‘??E

U-values
STRATIGRAFIE 1:10 [

1 2 1_PARETE RASATA 1 AREAS
__________ I 1- Rasatura
2 - Blocco Ytong Clima
3 - ROFIX EPS F 031 LAMBDAPOR (220 mm)
fissato mediante colla ROFIX UNISTAR LIGHT
4 - Rasatura
08 —+— 30—
53.6

=== Thermal envelope
— Airtightness layer

Source: Studio Carosso

EN-SEED-PHPP - 16 - 2015 Passivhaus pillars Author: ZEPHIR — Passivhaus ITALIA

£ This project is funded

: * . by the European Union Erasmus+



Interior vs. Exterior Insulation

South East Europe strategic partnership in vocational
education and training in Passive House Desigr
or nearly zero energy buildings development

Temperature profiles

Existing wall
T

Initial state

Long-term
experience

EN-SEED-PHPP - 17 - 2015

+20 °C

Exterior insulation

5 °C -

Brick wall warmer

Passivhaus pillars

Interior insulation
T

+20 °C +20 °C

-5°C

Brick wall colder

—> dryer - more humid

'* *\'
L This project is funded
by the European Union

Author: ZEPHIR — Passivhaus ITALIA Erasmus+
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Temperature profiles

. Interior vs. Exterior Insulation

www.passivhausitalia.com

Existing wall Exterior insulation Interior insulation

T
+33 °C

+26 °C

+26 °C

Initial state Brick wall colder Brick wall warmer
Long-term - dryer —> more humid
experience

Consulenza
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@ PASSIVIEEE Interior vs. Exterior Insulation
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Existing wall Exterior insulation Interior insulation

Boundary conditions: 6e =33 °C, RH = 80% -- 6i = 26 °C, RH = 50%,
15 cm EPS A = 0.035 W/mK, 20 cm clay bricks A = 0.25 W/mK

Source: Styrostone.in

I . T Consulenza

ZEPHIR - PASSIVHAUS ITALIA Tel. +39 346 6247437 Ricerca

: g Mail: info@zephir.ph Certificazione
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PASSIVIIUES Interior vs. Exterior Insulation
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. www.passivhausitalia.com
Temperature proflles P
Existing wall Exterior insulation Interior insulation
T T T
+33°C +33°Cc | +33°
+26 °C ‘ +26 °C +26 °C
Initial state Concrete wall colder Concrete wall warmer
Long-term - dryer —> more humid
experience

Consulenza

ZEPHIR - PASSIVHAUS ITALIA Tel. +39 346 6247437 Ricerca
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@ PASSIVIEEE Interior vs. Exterior Insulation
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Temperature profiles

www.passivhausitalia.com
Example: Yaoundé

Existing wall Exterior insulation Interior insulation

Boundary conditions: 6e = 26 °C, RH = 82% -- 6i = 26 °C, RH = 50%,
5cm EPS A =0.035 W/mK, 20 cm concrete A = 2.1 W/mK

. . SO 1 CE: Sty fostone.in
ZEPHIR - PASSIVHAUS ITALIA Tel. +39 346 6247437 Ricerca

: g Mail: info@zephir.ph Certificazione
Zero Energy and Passivhaus Institute for Research http://www.passivhausitalia.it Formazione
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Temperature profiles

www.passivhausitalia.com
Example: New Delhi

Existing wall Exterior insulation Interior insulation

Boundary conditions: 6e =39 °C, RH = 85% -- 6i = 26 °C, RH = 50%,
5/20 cm EPS A = 0.035 W/mK, 20 cm concrete A = 2.1 W/mK

. . SO 1 CE: Sty fostone.in
ZEPHIR - PASSIVHAUS ITALIA Tel. +39 346 6247437 Ricerca

: g Mail: info@zephir.ph Certificazione
Zero Energy and Passivhaus Institute for Research http://www.passivhausitalia.it Formazione
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Example: BULGARIA

yppen climate types of Bulgaria

oppen climate type

G [ ET (Tundra) [ ¢fa (Humid subtropical)
I Dfc (Subarctic) [1 ¢sb (Warm-summer mediterranean)
[ pfb (Warm-summer humid continental) [ ¢sa (Hot-summer mediterranean)
[ ¢fb (Oceanic)

Bsk-® .
*Isotherm used to separate temperate (C) and continl

Data source: Climate types calculated from data frol

(D) climates is -3°C
|dClim.org

T . Consulenza
ZEPHIR - PASSIVHAUS ITALIA Tel. +39 346 6247437 Ricerca
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South East Europe strategic partnership in vocational
education and training in Passive House Design
for nearly zero energy buildings development
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Passivhaus pillars

Author: ZEPHIR — Passivhaus ITALIA

This project is funded
by the European Union
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Windows 69 S

Components

Shading
¥
WINDOWS

@ Butyl tape i
@ Butyl tape —
@ Self expanded tape

@ Expanded polystyrene

)
Installation thermal bridge

\Plnstallation lI‘Installation ‘Plnstallation \I’Installation
left right bottom top
W/(MmK) W/(MmK) W/(MmK) W/(MmK)
0,015 0,015 0,030 0,015
0,020 0,020 0,022 0,020
0,015 0,015 0,040 0,015
Source: Studio Carosso
EN-SEED-PHPP - 31 - 2015 i i . _ P T This project is funded
Passivhaus pillars Author: ZEPHIR — Passivhaus ITALIA Rl = 1= O J [ B



education and training in Passive House Design
for nearly zero energy buildings development

Windows 6@ SEEDPass
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Windows GBSEFDP“?

uilding!

ﬁ://ﬁ

Components

Shading

¥

WINDOWS

Window rewveal

Distance from glazing

Owerhang depth

/ I I
i :
28 b Tl 27 1
] ) © |
=R —— -
76,5 AT 65
Lateral reveal J Reveal / Overhang J
k| k|

Distance from
upper glazing edge

depth doge t |
ep edge to revea to overhang
OReveal [m] dReveal [m] Oover [m] dover [m]
0,28 0,065 0,27 0,07

EN-SEED-PHPP - 33 - 2015

Passivhaus pillars

Author: ZEPHIR — Passivhaus ITALIA

Total for

heating case

rs [%0]

85% t
Urce: Studio Carosso

This project is funded

* } by the European Union ErasmUS +




South E: hip in vocational
educati use Design
for nea relopment

.

of cost-optimised houses

1-Scheib V
3-VakS
3-WsS
2-WSS
3-Vak
3-WS
2-WS
2-Iso
1-Scheib

© Passive House Institute

mostly double/triple glazing
For very hot climates, a selective glazing is required!

This project is funded

Cooling and Dehumidification  Author: Passive House Institute  [JRiRTsrotsiniel £ pa o) 1o 1



House Design
rgy buildings development

Airtightness 6@%‘?29‘??5

OUTSIDE...

Y i
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— e

o - “ ‘ lllustration © ZEPHIR
- - - - i i . _ H P9 This project is funded
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House Design
rgy buildings development

Airtightness 6@??5'?'2'?"1?5

..OR INSIDE!?

by e 2 b LIS oS I PO Sl a7 S 5 13 Tl WL TR ACARAT RSNV IR CTE B TR SRS VSRR S G LA A MO . Akl B0 LA AN ke A

IIIustratlon © PHI
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1 T O 0 0 0 T O 0 A 0 o 1o A =T
ﬂ 3 2 |
1]
2
- == Thermal envelope Airtightness layer with
— Airtightness layer interior plaster.

Pay attention to the building service
distribution!!!

ource: studio Carosso

This project is funded

EN-SEED-PHPP - 37 - 2015 Passivhaus pillars Author: ZEPHIR — Passivhaus ITALIA s i o oS +



education and training in Passive House Design
for nearly zero energy buildings development

South East Europe strategic partnership in vocational

Airtightness 6@

Window installation

o0,
(N
....o.:
0

@ Polyurethane foam

@ Expanded metal plaster base

@ Expanded metal plaster base

Source: Studio Carosso
EN-SEED-PHPP - 38 - 2015

Erasmus+

This project is funded
by the European Union
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Blowerdoor 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

Testing airtightness in a building with a
pressure test

Source: Studio Carosso
EN-SEED-PHPP - 39 - 2015 Passivhaus pillars Author: ZEPHIR — Passivhaus ITALIA
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Thermal bridges 6@??5'?'2'???5

e Design
rgy buildings development

" ilustrationNg PHI
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education and training in Passive House Design
for nearly zero energy buildings development

Thermal bridges () SEEpPass

THERMAL BRIDGES

- Parquet + materassino in alluminio PU

- Autolivellante (Knauf Domani)

- Piastra protect integral

- Massetto alleggerito + impianti

- Platea in cemento armato

- Telo in polietilene estruso PE (Guttabeta star)
- Isolante FLOORMATE 700 A (2*120 mm)

- Strato di livellamento Rck 150

B \C - Rasatura

|
[
[
[
[
Thermal Bridge - Linear :
[
[

I “

- == Thermal envelope il @ 10 - Blocco Ytong Clima

[
|
[
|
|
[
|
[
|
[

PT1

X
OO ~NDHOT DA WM —

— Airtightness layer < @ 11 - Parete in CA
o v 12 - Hydrostop fondamenta Wurth

~ 13 - Isolante DOW ROOFMATE SL A (1*200 mm)
1 > 1 14 - Membrana alveolare bugnata DELTA-NP
1 9) DRAIN

el el e e el e

Source: Studio Carosso
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Thermal bridges SEEDPE=S

THERMAL BRIDGES

1 - Parquet + materassino in alluminio PU

2 - Autolivellante

3 - Piastra protect integral

4 - Massetto alleggerito + impianti

5 - Platea in cemento armato

6 - Telo in polietilene estruso PE (Guttabeta star)
7 - Isolante FLOORMATE 700 A (2120 mm)

Thermal Bridge - Linear 8 - Impiant

PT2

=== Thermal envelope N E 65 =
- Airtightness layer R . } L ; %

oMo bbbl o o ol o o ol o U.:‘}.{[ o ol ol el oo el el ol o el el ol el el el ol Y
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|
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.
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Source: Studio Carosso
EN-SEED-PHPP - 42 - 2015 Passivhaus pillars Author: ZEPHIR — Passivhaus ITALIA
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6@ SEEDPass

Temperatures up to 40 °C
Humidity ratio up to 25 g/kg

Photos/Diagram:
C. Jager-Klein et al.
Bauphysik, 2015
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This project is funded
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South East Europe strategic partnership in vocational
education and training in Passive House Design
for nearly zero energy buildings development

:

Watch out:

N
=]
oo
(=)
~g
oy
)
0

Mechanical night ventilation
requires AT > 5 K to be better
than active cooling (COP = 5)

&S

we

Savings potential: up to 10 kWh/(m?3a)

This project is funded

Cooling and Dehumidification  Author: Passive House Institute  [JRiRTsrotsiniel £ pa o) 1o 1



Mechanical Ventilation GB%EDP‘?F‘E

buildings d ment

e
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I IIIustra-tlio PHI

This project is funded
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education and training in Passi
for nearly zero energy buildings development

Mechanical Ventilation 6@?5‘?2'????

VENTILATION
7 — Supply air
Qo0 00%p00 °000c°00 H .
I oA [/, = I v Extract air
Y 1/ ] = PORTICATO . — Fresh air
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‘ ! Exhaust air
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Ground floor

Source: Studio Carosso
EN-SEED-PHPP - 46 - 2015
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education and training in Passive House Design

Mechanical Ventilation 6@ SEEDPass

for nearly zero energy buildings development

VENTILATION

| .

TR

= Q

&

S al_lesd
— 0, G
D e OO0 /
~ION
™~
-
L—T1
\|. .
-] Macchina VMC
; ) sospesa a
XL
parete
= Fresh = V1224, v\ S T A
air : R T
I Prevedere scarico
i : Exaust
condensa-sifenato—| .
) air
Plenum geberit - :

1
|
|
1
|
I
|
1
1

Source: Studio Carosso
EN-SEED-PHPP - 47 - 2015
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South East Europe strategic partnership in vocational
education and training in Passive House Design
for nearly zero energy buildings development

.

Savings potential: up to 5 kWh/(m?3a)

This project is funded
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PASSIV (11T ...and in warm climate:
o pure EXTRACTION vent. system

Affiliato iPHA
ZEPHIR www.passivhausitalia.com

™~

SCHLAFEN [,,a/ [u/ BAD

l:% E\.\

WOHNEN (3" [u/ KUCHE

| | Consulenza
Tel. +39 346 6247437 Ricerca
ZEPHIR - PASSIVHAUS ITALIA Mail: info@zephir.ph Certificazione

Zero Energy and Passivhaus Institute for Research http://www.passivhausitalia.it Formazione



South East Europe strategic partnership in vocational
education and training in Passive House Desigr
for nearly zero energy buildings development

Is A EN I1SO 7730:2005 (D)

1,5
_1 o b
0°C e //_5 ob ooCb/
1,2

‘e 7 7 . /‘
_ 7] //////(w
= increase comfort

temperature by upto 3K | .

. ) 0 1,1 2,2 3,3 44 Art
= big differences between
Individual preferred air
speed

= individual control required

Savings potential: up to 10 kWh/(m?3a), but questionable

This project is funded

Cooling and Dehumidification  Author: Passive House Institute  [JRiRTsrotsiniel £ pa o) 1o 1



South East Europe strategic partnership in vocational
education and training in Passive House Desigr
for nearly zero energy buildings development

Overhangs, exterior movable shading,
solar protective glazing,
cool colours

2 ““g‘_':& g : s IBIR : '\
Savings potential up to 30 kWh/(m?3a)

Cooling and Dehumidification  Author: Passive House Institute

This project is funded
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South East Europe strategic partnership in vocational
education and training in Passive House Design
for nearly zero energy buildings development

.

Perforation for Light may be reflected
some transparency to ceiling

Source: © Fa. Flexalum

This project is funded
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PASSIVIT/ITE "How much": cost-optimum?

Z E P H I R Affiliato iPHA

Comparison btw. variants - CATANIA
1 8 15 22 29 36 43 50

-50000

-100000

-150000

—Minimum \
-200000 <
- - nZEB %

----PH without HR v
-250000 2

— - PH selective glazing
o]
‘p -300000

Passive House Planning Package

Viokin 3 (1084 © Fevine Saes bpiiie

Cumulative Investment + Energy costs [€]

Economic convenience of Passivhaus standard in
energy retrofits in Mediterranean climate

SET

2017

BOLOGNA Francesco Nesi', lleana IaNNONE?, Matteo TSELIFIS®

) ! ZEPHIR Passivhaus Italia, loc. Fratte, 18/3 — 38057 Pergine Valsugana (TN), f.nesi@zephir.ph
° ZEPHIR Passivhaus ltalia, loc. Fratte, 18/3 — 38057 Pergine Valsugana (TN), i.iannone@zephir.ph
3 ZEPHIR Passivhaus ltalia, loc. Fratte, 18/3 — 38057 Pergine Valsugana (TN), m.tselifis@zephir.ph
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rssiviiEd  The worksheet VARIANTS in the PHPP9

ITALIA
ZEPH I R Affiliato iPHA

Passive House with PHPP Version 9.6a

Variant calculation

/ Climate: Catania / TFA: 338 m2 / Heating: 162.6 kWh/(m2a) / Cooling: 33.2 kWh/(m2a) / PER: 391.5 kWh/(m?2a)

Active
A

c = g

- < =
lp Select the active g E . g = 3 . Z o
; 7 T ESSE = = w 9o £
variant here 2 o S=gY 2] zx N T N
i cE8g3 < =T c n ®
>>>>>>> ey S5 2 L T ! o

= o ag

o

Results Units 3 1 2 3 4 6 7
Heating demand kWh/(m?2a) 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/(m?2a) 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/(m?2a) 3915 41.0 49.8 391.5 41.4 49.5 425
Passive House Classic? yes / no no yes no no yes no yes
Variants Climate .~ U-Values ~ Areas = Ground ~ Components ~ Windows ~ Shading ~ Ventiation Additional Vent Annual heating -~ Heating .~ Heating Load A4SV e AT e eyt | 4 [ | » [

Fonte: © ZEPHIR

Price reference: pricelist of the Engineers’ Chamber, Editor: DEI (DEI Tipografia del Genio Civile, 2017)
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PASSIV ;|
ITALIA

Z E P H I R Affiliato iPHA

Our cash-flow analysis on PHPP9

Cumulative Investment + Energy costs [€]

-50000

-100000

-150000

-200000

-250000

-300000

-350000

-400000

Comparison btw. variants - CATANIA

8 15 22 29 36 43 50
—Minimum S

-~ nZEB A\
----PH without HR

— - PH selective glazing

Comparison btw. variants - BARI .
8 15 22 29 36 43 50 L.t
IIIIIII P‘I;l‘u““‘
Lee**" —Minimum @ 50000 .
- - nZEB 8
EhQUEHR. i O
Excerpt for the first two years - CATANIA 0
1 2
-1500 [0
-2000 .
-2500
0
-3000
= Minimum _
~+ nZEB wa""‘;—.,_ -3500 |
----PH without HR T, '
Wlt OUI \'-\.;_: _400{} :
— - PH selective glazing :
-4500 :

ZEPHIR - PASSIVHAUS ITALIA
Zero Energy and Passivhaus Institute for Research

Tel. +39 346 6247437
Mail: info@zephir.ph
http://www.passivhausitalia.it

Source: ZEPHIR Passivhaus ltalia
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ZE PH I R Affiliato iPHA

PASSIVHAUS is the most economically
convenient solution!

modern, sustainable and easy

...even in fropical and subtropical climates!

I | I . Consulenza

Tel. +39 346 6247437 Ricerca
ZEPHIR - PASSIVHAUS ITALIA Mail: info@zephir.ph Certificazione
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PASSIV . |/:\
ITALIA W Outlook

ZEPH I R Affiliato iPHA

www.passivhausitalia.com

ACONFERENZA NAZIONALE PASSIVHAUS

(o) iR

Z E PH | R Affiliato iPHA

#iconPH

1st - 5th National
Passivhaus Conferences

4000 people Foto © ZEPHIR
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Be the change you want to see in the world
Mahatma Gandhi

Thank you for your attention!
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