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Reduce Energy Consumption! EuroPHit

a,
RN High efficiency
B
et
>
o
© EU’s 2020 objective:

All new/refurbished buildings as
NZEBs (Nearly Zero Energy Buildings)

Low efficiency
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All At Once?

Building stock
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Ny - life cycle of existing components

e disturbance of inhabitants
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...Or Step By Step

\
{Q Retrofit

> step

step

Building stock

www.europhit.eu
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We Have Been Warned! EuroPHit

Diana Urge-Vorsatz

Lead Author, IPCC, Central European University

* Shallow retrofits need
fo be avoided

e “Wait out” for deep,
systemic retrofit

* Need to revisit support |
schemes around .
shallow retrofits!

Co-funded by the Intelligent Ene gyE ope www.europhit.eu
Programme of the European Uni




Typical Retrofitter Questions: EuroPHit

- How far should | go?

- What should | do first?

- Does it make financial sense?

- Where can | get expert know-how?
- Is there step by step guidance?

- Latest innovative products?

EuroPHit aims to provide the answers!

i | Mosh
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The 9-Step EnerPHit Journey EuroPHit

Design
1. Model 2. Determine 3. Prepare Phased
existing and —_— Economic — Refurbishment Plan
retrofit steps in Feasibility in and Source Finance
PHPP PHPP
Detail
4. Select 5. Develop Step-by- 6. Prepare
Suitable -  Step Construction —> Tendering
Products Details Documents
Deliver
7. Select Trained 8. Implement 9. Certify or Pre-
Builders — retrofit —stepby ———> certify Project to

step if needed EnerPHit

N /B
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EuroPHit
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Case Study Overview

Total floor area = 25,000 m?
Committed budget =€18.5 m

Residential
* 3 single family homes
* 4 multi-unit social housing

Non-Domestic

* 3 schools

* 1 hotel & restaurant
e 2therapy and rehab

Co-funded by the Intelligent Ene gyE ope
Programme of the European Uni
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1.Model Retrofit in PHPP Version 9 EuroPHit
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Passivhaus-Projektierungspaket
“ Version 9 (2015) © Passivhaus Institut

!
i

Das Energiebilanzierungs-
und Planungstool

fiir effiziente Gebaude und Modernisierungen

hhRRR R &

© Passive House Academy
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Test all kinds of combinations to see
. what works for your project
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Seriously Cool Tool
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Compare Individual Retrofit Measures EuroPHit

CALCULATION OF VARIANTS

Active

select active]
variants >>|

1-1: Existant

=1

F

’.l.

/)]

o

’.l.

o]
Q.

Annual Heating Demand o | 92 | 92 rom
: : Retrofit

: : -
‘ Resu ltsl Units 1 1 | \’)
: EnerPHit v~

Heati ng Load w/me 386 38.6

Passive House Institute

Primary energy demand v~ | 396 | 396

Certifiable as EnerPHit? e/ non no

Co-funded by the Intelligent Energy Europe www.eu roph it-eu ,.'I] ﬁf‘ﬂ
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Step by Step towards EnerPHit EuroPHit

2
EnerPHit v

Certified

Future = 12 kWh/m2.yr

3.8 KBTU/f.yr
Retrofit

step

step

Existing = 92 kWh/m2.yr
291 KBTU/fE.yr

Co-funded by the Intelligent Ene gyE ope www.europhit.eu
Programme of the European Uni -"_'II




Heating Demand & Heat Load Reduction EuroPHit

EnerPHit verification EnerPHit verification

Buiding Hotel Restaurant Valcanover
Street

Postcods/City
Courtry: Ttaly

Buiding [Hotel Restaurant Valcanover
Staat

Fostooda/City
Country- Ttaly

Buiding typs: Masonry construction
Climate: Porgine

Buiding type: Masonry construction
Climste:| Pergine

300.0 -

Attuse ot botang ste (0 (= stove sen mels| 459 Atuds oF kg st (o] skove sea vell ] 459
lome cwmer/chent ome ownes/cliont |
Street Street-|
2 ] 5 0 TR Postcoda/City
= Aschtocturs Machanical System i Architecture: Mechanical System:|
Strest | Street | Strest: Street |
Postcode/City. ] PosicodefChy. e Posteode/CityF Posteods/City |
Energy consulting. | ZEPHIR O Certfhcation. Energy consulting! ZEPHIR Cartification
= - et | Strest Street: Street: |
Posteods/City: Porgine Valsugana | PostcodeiCaty | PFostcode/City'| Pergine Valsugana Posteods/City: |
Yeur of Canstruction:. 1928 Intarior femperaturs winter [C*) 20..0 5.0 Year of Construction| 1928 nterior temperature winter [C7]] 20.0 | Interiortemp. summer [C']
umber of dwelling unis T | Intemal heat gains winter [N/ 9. & 8.9 pumber of dwellng umts:t 1 Intemal heat gains winter (Wi} 5.4 1HG summer [/
! ! 5 U — Wuriber of Occupants'| 37 0 Spec. capacity [WWK per m TFA]| 204 Homber of Occupants:!  37.0 Spec. capacity WK per m TFA]
- Exteriorvol V[ 29488 Mochancal cooing | ¥ Exeriorol. Vo] 32815 Yt Mechanical cooling
"pecifc bulging 06mands with reference 10 the treatad Roo! area Specifc ‘with reference to the treated fioor area.
<
Treated floor area 584.6 |m Requirements Fulfilled? Treated floor area 723.4 m' Requirements Fulfilled?"
E 00 i D — Space heating Annual heating demand 269  kWhiim’ 25 WWhi{a) no Annual heating demand 18 KWhi{m?a) 25 KWhifria) yes
Heating load 128  wim® - Heating load 22 Wim* -
Space cooling Overall speciic space cooling demand 4 KWhi{m’a) - Space cooling Overal specific space cooling demand 5 KWhi{m?a) X -
1 7 ! 0 _ Cooling load 13 wim’ - - Cooling load 13 wm’ -
- Frequency of overheating (> 25 °C} % N - Frequency of overheating (= 25 °C) o 2 -
Primary Energy T, s, b 868  kwWhim’ 425 kWnfea) no Primary Energy Heshos, Suia oo KWhi{m’a) 123 KiVhferia)
DHW, space heaing and auxiiary electricity 445 kWhim's £ . DHW, space heating and auiliary electricity KiVhi(mia) -
1 50 0 — Specific primary energy reduction through solar electricity KWhi(m’a - F Specific primary energy reduction through solar electricity Kih(ma) -
Airtightness Pressunzabon test resull ng 10.0 1h 11k no Airtightness Pressurization test result ny, 1ih 11m yes
* empty el Gala miSsing. . 10 requremenl * empty feld: data masing; -+ no requrement
1 2 5 0 = EnerPHit building retrofit (acc. to heating demand)? it ng ratrofit (acc. to heating demand)
u 1 confin that the values gven herein have bosn determined folowing the PHPP 1 confinm thal the valuss gien hersin have been dstermined following the PHPP
mathodology and were determined based on the charactenstics of the building methodology and were determined based on the characteristics of the building
The PHPP calulstions are amached 1o this apgication The PHPP calculations: are sttached to this application
_ Name. o Company. Registration number PHPP. Name Company. Registration number PHEP.
1 D,D D | s b B T
" i i
Signature Signature

75.0 © PEP
50.0 -
250 1

0.0 I I I |
Existing 1st Step 2nd Step 3rd Step EnerPHit

Co-funded by the Intelligent Energy Europe www.eu roph it-eu
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2. Determine Economic Feasibility EuroPHit

Option A: Option B:
Cost to Save 1 kWh Cost to Buy 1 kWh
of Energy of Energy

If A< B, Ais a ‘No Brainer’
Typically people still chose B (‘No-Brain’)

Co-funded by the Intelligent Ene gyE ope www.europhit.eu Vi ’wﬂ
n Uni .,

Programme of the Europea




Calculating Cost to Save 1 kWh of Energy EuroPHit

C ion of

Lower |

Efficiency

Calculation Factors:

) ) ) T 1 + n50 1hl +
Design according to varia

: Difference /
Higher | Savings / |
Efficiency Profit

* Retrofit cost for individual measures ==

Investment

g A n n u a I l I l ai n te n a n Ce CO St Per m? of TFA | Entire building || Per m? of TFA | Entire building | | Per m? of TFA | Entire building

Treated Floor Area (TFA
Investment costs less sum of
financial suppor

* Subsidies and supporis (if any) e B e

Energy (Space
heating +
cooling +

mech.

* Product life

Per m? of TFA | Entire building || Per m? of TFA | Entire building Per m? of TFA | Entire building

199.49 240000 i€

Area : "

o E ' l e rg y S aved Annual heating demant . ; 27.86 KWhia
Cooling + dehumidification """ o

ot [rn

Final energy deman * KWhia

kgla
109788 : kWh/a

7.94 | 9557 |ea

CO2-Emission:

* Interest rate, inflation rate

Total cost space conditionin
economicaly | 111,96 133856 |¢

* Duration of borrowing
* Energy Price

pp estimate of cost (all

Boundary
conditions

Interest rate + Inflation

Maximal

Cent/kWh

<< Boundary conditions

oo ogf

Period under:
consideration [a}

Revolutionary and Highly practical tool:
Enables real-time comparison of cost efficiency

Co-funded by the Intelligent Energy Europe www.eu rophit-eu EE" A

Programme of the European Union .
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Determine Economic Feasibility EuroPHit

Option A: Option B:
Cost to Save 1 kWh Cost to Buy 1 kWh
of Energy of Energy
= €0.18 = €0.25

Choose Option A, it’s a ‘No Brainer’

Go-fundid by the nteligent Energy Europe www.europhit.eu W‘ﬂ

Programme of the European Uniol "_'H




If you do it... EuroPHit

Initial investment in PH windows may be a bit higher

i

i ¥
1 “- E‘

€300 €320/m?

; S+ €20

Co-funded by the Intelligent Energy Europe www.eu I‘Oph it-eu M@
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...do it right. EuroPHit

...but they saves twice the money ! € 211 savings
101 kWh/a

€ 57 savings

no Savings ! oy 27 kWh/a

MbsA

Co-funded by the Intelligent Energy Europe www.eu I‘Oph |t-eu
Programme of the European Union -"_'II




3. Prepare A Refurbishment Plan EuroPHit

Option 1: Components step-by-step

1101
fnldl Bl Lol 11

Existing Insulation Windows Airtightness +
Building Ventilation +
stock Renewables

o-funded by the Intelligent Energy Europe www.eu rophit-eu "l]] ﬁr’. d}
n . A
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What is step-by-step retrofit? EuroPHit

Option 2: Facades / Parts step-by-step

111 nri
fnldl Il Lol 1l

Existing North side South side+ Rest+

Building Windows+ Airthightness+

stock Ventilation+
Renewables

o-funded by the Intelligent Energy Europe www.eu rophit-eu "l]] ﬁr’. d}
n . A
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What to tackle first... EuroPHit

Windows?

Airtightness
and
ventilation?

External
insulation?

EREmENER
WIR010-68364336

Wl

\
i\
|

"© Passive House Academy

Beijing

www.europhit.eu Ll ﬁ#‘ﬁ

Co-funded by the Intelligent Energy Europe
Programme of the European Union




Scale of Refurbishment Plans FuroPHit

Part or whole
facade?

Part or whole
building?

Part or whole
block?

New York City

Co-funded by the Intelligent Energy Europe www.eu roph it-eu m ﬂ

Programme of the European Union



Step by step facade insulation EuroPHit

© Passive House Academy

Co-funded by the Intelligent Energy Europe www.eu I‘Oph it-eu M@
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Replacing windows only? EuroPHit

Then put them in the right place!

(awaiting future external insulation)

©Passive House Institute'

Co-funded by the Intelligent Energy Europe www.eu I‘Oph |t-eu
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Keeping occupants in situ?

France:
e Start with issues °
that improve
comfort (windows) .
* Use existing ducts
for MVHR
* Scaffolding avoided °
in 15t phase

Co-funded by the Intelligent Energy Europe
Programme of the European Union

20% of building
unoccupied
Phased approach

preferred by
residents

Temp. partitioning of
living rooms

www.europhit.eu

EuroPHit

|| [@EnEitof

Bulgaria:

Tried to schedule
works in school
holidays

18t step involves
external roof refurb

Health and safety a
high concern



Occupier liaison: show flat, UK EuroPHit

Co-funded by the Intelligent Energy Europe www.eu rophit-eu
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Financial workshops — options available EuroPHit

Co-funded by the Intelligent Energy Europe www.eu roph it-eu "'I] ﬂiﬁ
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4. Select New Products for Old Buildings EuroPHit

Facade Integrated
MVHR with flow rates

> 100m3/h (60 CFM)

Outdoor Air Exhaust Air

/7

g et

Example, © Vent4reno

Co-funded by the Intelligent Ene gyE ope
Programme of the European Uni

Decorative easy- High performance
mount ducting windows for
historical retrofits

Example, © Helios Example © SmartWin

www.europhit.eu iy ﬂh



Flexible framing for uneven walls EuroPHit

Flexibel sanieren mit U*psi

Neuer Justier-Dammstander fiir nicht lot-

© Lignotrend

Co-funded by the Intelligent Energy Europe www.eu I‘Oph |t-eu
Programme of the European Union -"_'II




5. Step by Step Construction Details EuroPHit

WINDOWS EAST, WEST

INSIDE
= INSIDE
INSIDE

EXISTING STEP 1: NEW STEP 2: NEW WINDOWS
SITUATION EXTERNAL INSULATION i_‘mup

Encffectz

School retrofit project in Bulgaria

© Passive House Academy

Co-funded by the Intelligent Energy Europe www.eu rophit-eu ,.'I] ﬁ?‘@
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Database of step by step details EuroPHit

. .. - . Scale |1"10@ A4 VI
Case Study 01: Assisted Living Facility, Dublin it passara vz #
Externally Insulated Masonry Construction Date  [22,01.2015
EXISTING 1" STEP 2"STEP COLOR CODE
l:l Ealsting bulldihg
l:l Siep 1
l:l Step 2
I ...
[l s
é E: ;;,r.:'—”r i Wood flaer Insulailzn R 1
% B _:__““—_ tl. 3 Sracket iv support wirdow and wood floer (in batween steps)
:: "%:_"“"H._ :} External mender
3 o — / E Alrtight layer
& B '“*-xh___< & Aarchioard Platlum EFS [ = 0,031 Wimk)
| = 2 L e
T. H/;'___::F,_=<' ] b — Intermal rerder |
L f T;
o e o E 5
€ T . :
E il :: 3
S 3 :
= : :
e ; :
% 3 s I g
' e )
B = __‘-\_‘___JJ ;‘
L e I = |
§ B The sole respansiblity for the eonk =
- i e s " feflectthe EurcPHit

= =
- ('
Co-funded by the Intelligent Energy Europe www.eu rophlt-eu hw’ dg
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Step by step visual guide EuroPHit

Case Study 01: Assisted Living Facility, Dublin sl m
Externally Insulated Masonry Construction Dale  |22.01.2015
BEFORE AFTER

!

for the contani of s publicatlon lles with the authors_ I does nol necessafly
& Eurcpean Unkn. Malther tha EACH nor (ks Eurspaan Cernmlsddan are EUFOPHII
at may be mada of e Informadon contalnad tharaln,

Co-funded by the Intelligent Energy Europe www.eu I‘Oph it-eu m@

Programme of the European Union NII!




Analysis of thermal performance EuroPHit

Case Study 01: Assisted Living Facility, Dublin Scale [0 @ A4 M

Externally Insulated Masonry Construction duhcr M el
Date 22,01.2015

EXISTING Flnal Step COLOR CODE

2w

[—
| 2w A

DESCRIPTIOM/CHALLENGES

v-value Wimk] = 0.244 W/mK w-value wimkl = 0.031 W/mK

The sole responslolky for the content of thie publcadon Bes wkh the authors. b does not necesaarly
T i s reflact the oplnlon of the Eurcpean Unlon, Nelther the EACH nor the European Commisslon are EuroPHit
responshole for any use that may be made of the Information contalned therein

Co-funded by the Intelligent Energy Europe www.eu I‘Oph it-eu M@

Programme of the European Union -NIII




Insulate eaves detail in 2 phases

EuroPHit

Exlsting rafters (44x175 @400¢)

Exlsing rafters to be

Rockwool
Alrtlght layer

0,038 WimiK)
tello)

cut back flush with
the outslde exlsting

|
wal |
|
I
T

Timber fascla

Exlsting fimber cladding f;: rrcl;‘:rt:?ulu‘:—d?lﬁ,

Exlsting plywood

Exlsting plasterboard

EYE Bt

Exlsting plasterhoard

Exsting tmber studs -
(44x150 @ 400cc)

Insulated with mineral
wiool (= 0,032 WimK;

Windtight layer
Timber cladding

—a

. . Scale 110 @ Ad y
EuroPHit_OP21_MosArt_Family Home_lIreland e e — M
1.1.5 |Eaves detall for timber stud wall Date  [11.03.2015 gl

EXISTING 1 STEP 2 STEP
Exlsting roof felt Windiight layer - Solatex Plus COLOR CODE

Exlsting raftsrs (443178 @400e) i e
Insulated with mipefal (A= Existing building
Exlsting fiberglass In between 0u032 ¥ )
the roof [olsts (44x175 s l:l =
E@Ba00ce) [ Step 1
[
I
¢ [T s

man

o LU

o w |

5
osB
Exlstlng sluds (44x150 external insulation will be applied on
41 400c) with Tberglsss Alrtight layer - Intello the outside face of both rafters and
nsutation Reckwool wall studs, the airtight layer is kept In
(A= 1,036 WImK]

[ P

fRmpOrany works
(in batwaan steps)

Airtight layer

DESCRIPTION/CHALLENGES
In arder to assure a continuaus
alrtight line, it has been decided o
keep the airtight layer aver the
existing raflers with an airtight
mambrane and along the outside of
the existing timber frame walls. As

the warm side of the construction.

q ty for the: content of thls publication Bes with the authors. It d
i the European Unlen. Nelther the EACH nor the Eurcpsan
responslble for any use that may be made of the Informatlon contalned there

=5 not necessarly
misshon are

EuroPHit

Cafusned by the Ilsligen Erewy Evpe
Fragramme =f the Curapean Urien

Co-funded by the Intelligent Energy Europe www.eu I‘Oph |t-eu
Programme of the European Union -N_'II




EuroPHit

. . Scale  [1:10 @ Ad !

EuroPHit_OP21_MosArt_Family Home_lIreland ot e o]

1.1.5 |Eaves detail for timber stud wall - THERM Date  |22.01.2015
EXISTING Final Step o COLOR CODE

L

125" 163"

DESCRIPTION/CHALLENGES

Losses = 20.4 Wim Losses = 10.3 Wim

W - value [W/mK] = - 0.017 W - value [W/mK] = - 0.016

sy . il European Unlen, Nelther the EACI nor the European Commilsskon are EU roPH |t
rat may be made of the Informatlon contalned thereln.

The sole responslblity for the content of this publication Bes with the authors. It does not necessally
Gofurmied by the ielipend Erery Bupe ol Il
Uricn =

responslble for any us:

. f
Co-funded by the Intelligent Energy Europe www.eu I‘Oph |t-eu m,-"‘f‘
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6. Prepare Tendering Documents EuroPHit

Avoid Costly Unforseen Extras

Co-funded by the Intelligent Ene gyE ope www.europhit.eu W
Programme of the European Uni "'|] i




Tender Clauses Specific to Passive House EuroPHit

* Define Passive House certification criteria
* Attendance at project briefing and training
* Adherence to PHPP models

* Performance specification for materials and products

* ISO Standards for glass, frames, spacer bars and SHGC

* Certification of MVHR?

* MVHR efficiency, filter types, power consumption, duct testing
°* MVHR commissioning and air flow balancing

* Blower door test protocols

° Allowance for thermal imaging

* Signed declaration by construction supervisor

M v
www.europhit.eu MosArt
bl oot o P | W4 )




Pre-Tendering Training Requirement EuroPHit

© Passive House Academy

Co-funded by the Intelligent Ene gyE ope www.europhit.eu Wﬁ
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7. Select Trained Builders EuroPHit

Three EuroPHit Training Programmes

Project Design Team:
Certified Passive House Designer:
7 days, 80 trainees

Project Contractor:
Certified Passive House Tradesperson:
3 days, 224 trainees

©PassiVe House Acatenl

Airtightness, Installation and
Measurement:

3 days, 224 trainees

Co-funded by the Intelligent Energy Europe www.eu roph it-eu W‘ﬂ

Programme of the European Union "_II!



Hands-on Training in Tradesperson Labs EuroPHit

———

© Passive House Academy

Certified Passive House Tradesperson Training Lab in Dublin

Co-funded by the Intelligent Energy Europe www.eu roph it-eu w‘ﬁ

Programme of the European Union "_'H




Overlap of envelope and mechanicals EuroPHit

~

© Passive House Acaliemy

Internal airtightness solutions

www.europhit.eu/events

Co-funded by the Intelligent Energy Europe www.euro p h it-eu ,.lll ;':L

Programme of the European Union




Airtightness Learning Objectives EuroPHit

_Install Demo an‘mactlcal

4. Measurement (EN 1’3829)

5. Software Demo |
Blower Door Demo and Practical

. Airtightness in SBS Retrofit Projects

. Alirtightness Site Visit - On-Site Testing
Airtightness Site Visit - Analysis,and Reporting
"'3“ lightness Site Visit - Report Presentation

e Zﬁ‘ {
:: p

© Passive House Academ

Co-funded by the Intelligent Energy Europe www.eu roph it-eu ..]I] W“
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8. Start On-Site — Reality Bites EuroPHit

© ALAMY

Retrofit in theory Retrofit in practice

Co-funded by the Intelligent Energy Europe www.eu I‘Oph it-eu

Programme of the European Union




Wall to foundation detail, France EuroPHit

© LAMP

Perimeter insulation XPS 120mm x 800mm
PSI-Value reduced from 0.50 W/mk to 0.15 W/mK

Co-funded by the Intelligent Energy Europe www.eu I‘Oph it-eu

Programme of the European Union




“remove vegetation before applying tape” EuroPHit

© Passive House Academy

~

n "

< .
Co-funded by the Intelligent Energy Europe www.eu I‘Oph |t.eu = ) | W
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The Project Architect’s Perspective EuroPHit

= s
= \%gﬁ

ih';,s_-:i-

A 13

H f
Co-funded by the Intelligent Energy Europe WWW.eu rophlt-eu h ‘#
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Thinking on-site - airtight line - options EuroPHit

RL-55 34

New-Build New-Build New-Build

Extension Extension | Extension
Bi = 94 i Bl 52 94 j Bf 2
KLO? 55 ex 1ol | EL 57 55 ex ool | RKL:B2 55 ex rool
Retrofitted Retrofitted Retrofitted
= = S
=f =t =t
o o o .
1
R'mg.m ;mif R‘L:w.m éf RTL:H}FE -;;i%;
I
ﬁe'l.uﬂ.‘s I | éag BL:47 1R H‘L-.ulz : -
Internal? ‘ -1 Mostly external?
’: Co-funded by the Intelligent Energy Europe www.eu I‘Ophit.eu
Programme of the European Union -"_'II




The Contractor’s Perspective EuroPHit

© Passive House Academy
Pat O’Connor — Manley Construction, Main Contractor

. y T
Co-funded by the Intelligent Energy Europe www.eu rophlt.eu '1'". A
Programme of the European Union N.‘]] -l 4




process organisation

implementation

planning and QA

9. Certification: criteria and scheme

nline certification platform
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EuroPHit case study performance EuroPHit
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Observer projects welcome EuroPHit

From ‘EuroPHIit’ to ‘Planet-PHIt’

Contact:
info@passivehouse-international.org
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Join the EuroPHit network EuroPHit

Booth 5.6 D

Lower Level

© Passive

Sign-up and get the NEW “Passive House Savings Box”
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Learn More - 1st International PHA & PHI :
Summer Camp: June 1st to 13t Ireland EuroPHit

Full Certified Passive House Designer o
Course and Exam 5)

New EnerPHit course content
PHPP training (preview Version 9)

Visit new-build, EnerPHit and
tradesperson lab

Hiking, yoga, BBQs and hooley in my
Passive House!

6" Century Monastic Settlement See passivehouseacademy.com
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If you do it, do it RIGHT! EuroPHit

Thank you for your attention
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EuroPHit

Thank you
for your attention

www.europhit.eu

The sole responsibility for the content of this presentation lies
with the authors. It does not necessarily reflect the opinion of the
European Union. Neither the EACI nor the European
Commission are responsible for any use that may be made of
the information contained therein.
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