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Passive House Standard for Retrofits? .
EuroPHit
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Retrofit: Component Requirements

Economics

CO, reduction
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Building physics

Thermal comfort
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Retrofit with Passive House components FuroPHit

Advantages
Thermal comfort v warm surfaces, no drafts
No mould growth v warm surfaces, secure moisture removal
Constantly fresh air v reliable air exchange
CO, emission reduction v up to 90 % reduction in heating demand
AND
Financial profit v" 1 m2 wall insulation

= 5 - 10 € net profit per year
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Retrofit with Passive House Components

EuroPHit

Typical heating demand in before
Central-European climate

Factor
10
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Old Building before Retrofit
Passive House components
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EnerPHit Standard EuroPHit

O
EnerPHit Standard
EnerPHit v~ e Guideline and incentive for an
— optlmgl efficiency standard for
.©\Passive House Institute Retroﬂt retFOfltS
Passive House Institute o Certification as quality assurance

for building owners

»Energy Retrofit with Passive House
Components”
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Passive House Institute’s Energy Standards

EuroPHit

Energy standards in PHI’s certification scheme:

O

Certified

Passive House

Passive House Institute

Passive House buildings are
characterised by especially high
levels of indoor comfort with
minimum energy consumption. The
Passive House Standard offers
excellent economic efficiency
especially for new builds.

The Passive House Classes
Classic, Plus or Premium can be
achieved depending on the use of
renewable energy sources

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

Certified
Retrofit

Passive House Institute

plus

EnerPHit is the established
Standard for refurbishment of
existing buildings using Passive
House components. Despite the
slightly higher energy demand, it
offers virtually all the advantages of
the Passive House Standard.

The EnerPHit Classes Classic, Plus
or Premium can be achieved
depending on the use of renewable
energy sources

www.europhit.eu

PHI

Low Energy
Building

The PHI Low Energy Building
Standard is suitable for new builds
which for various reasons do not
fully comply with the more
ambitious Passive House criteria.
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EuroPHit

International EnerPHit criteria
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Component requirements for cost optimal buildings EuroPHit
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EnerPHit-certified house in New York City EuroPHit

Listed building renovated to EnerPHit standard

From the early 1900s in Brooklyn

Interior insulation at the front wall
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Special issues In stepwise retrofits FuroPHit

1
When doing one step, you
sometimes should already think of
the next one.
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Stepwise Retrofit with EnerPHit Retrofit Plan FuroPHit
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\ EnerPHit Retrofit Plan clarifies:

e Order of energy efficiency
measures

e Energy efficiency level of all
measures

e Basic principles for airtightness
and thermal bridge reduced
| insulation

o Interdependencies between
different measures

e Investment costs and cost
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Defining packages of retrofit measures EuroPHit

Scheduler Source file: 'EuroPHit_SBS_Windows_2_EnerPHit_ PHPP.xlsm' (PHPP version: 9.3)
EnerPHit Retrofit Plan: End-of-terrace Passive House, Example City, DE-Germany
Retrofit steps: 112 3 4 5
Last
renewa [ 18|20 212|028 |5 (alg|5 (N8I3 ]8|5[2/2|3
Assemblies I 212122 ZA2ARIQKSIRIRIQIKICISINIRIRILILIS
Render facade 1966 X
Facade decoration 1966 X
Balconies/Loggias 1966 X
Exterior door 1987 X
Pitched roof covering 1966 X
Flat roof
Roof weatherings 1987 X
Windows 1966 X
Blinds / sun screens 1966 -: X
Basement ceiling 2022 X
Boiler 2015 X
Ventilation 2017 X
Solar thermal system 2035 X
Airtightn. test: X, Leakage search: (X) X)) |(X) X
Dlnitial condition [ IMain- |_|Extensive
- tenance Repairs
\ Retrofit D Smaller . Immediate
dates Repairs replacement
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Entering all steps in the Passive House Planning .
Package (PHPP) EuroPHit

Heating demand [kWh/(m?a)]
300

250
200
150
100

50

. - o
1-Existing 2-Windows + heat 3-Basement ceiling + 4-External walls + 5-Heatpump + solar
recovery vent. roof + PV Entrance door thermal
Passive House Plannmg Package Active
1’ Version 9 (2015) © Passlve House Insttute . E - E 2 @ o =
Select the active 2 g £ 2 g = - g2 . E‘ E
. = = £+ — F o o
variant here & [m c 25 T o2 T = O = £
= T = w =+ [ 2
S “ w E. " 2= Suw 5
=L 3 g* =3
Units 1 1 2 3 4 5
Heating demand kK\Whi{m?a) 246,7 279,7 246,7 189,0 20,6 20,6
Heating load Wim# 100,0 129,2 100,0 79,8 15,6 15,6
Cooling & dehum. demand K\Wh/{m?a) 2,3 6,2 2,3 1,1 0,3 0,1
Cooling load Wim# 18,2 31,9 18,2 12,8 5,8 4,0
Frequency of overheating (> 25 °C) %
PER demand kK\Whi(m?a) 7704 855,8 7704 624,9 203,0 36,7
EnerPHit Plus? yes /no no no no no no yes
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EnerPHit Retrofit Plan as ogtput of PHPP

Ene_r/F_’;\it etrofit Plan

4: EnerPHit PIus

EuroPHit

\ e

Dear building owner,

in the next few years you intend to modernise your building and to improve stepwise jts level
"EnerPHit Retrofit pla ach step.
EnerPHit Standarg

In the case of refurbishments of existing buildings, it is not always

Standard with reasonable effort. The re
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Preparing for future steps already with today's m

out for you by your
dvantages:
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to start fr
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€very success with your retrofit project!

y the Intelligent Ene_rgy Europe
Programme of the European 'Union

www.alienphit.eu

Fassiva Hotise
Insiftute



Overview of all measures and costs

EuroPHit

Overview of measures

EnerPHit Retrofit Plan: End-of-terrace Passive House, Example City, DE-Germany

Source file: 'EuroPHit_SBS_Windows_2_EnerPHit_PHPP.xlsm' (PHPP version: 9.3)

2-Windows + heat recovery

4-External walls + Entrance

Retrofit step No. 1-Existing vent. 3-Basement ceiling + roof + PV door 5-Heatpump + solar thermal
Year until 2016 2017 2022 ca 2027 ca 2037
Measures «
Occasion ("anyway measure") a Window replacement none Exterior wall - new render Boiler - replacement §
. Passive House windows Basement ceiling: Insulation |Exterior wall - insulation Heat pump G
Energy-saving measure ©
- - =
Occasion (“anyway measure”) b Extract air system Roof - new covering Ext. door - replacement :::)tl ;Nater storage tank .g §
Enerav-saving measure Heat recovery ventilation Roof - insulation + PV system |Passive House door Solar thermal system + g E
i 9 stratified storage tank O | <
Component characteristics
Wall to ambient air, ext. insulation (U-value) [WI(m3K)] 1,87 1,87 1,87 0,15 0,15
Roof (U-value) [W/(m2K)] 0,14 0,14
Building envelope to ambient (U value) [W/(m2K)] 0,15 0,15 0,15| -
Basement ceiling / floor slab (U-value) 0,26 0,26
Building envelope to ground (U-value) [W/(m2K)] 0,26 0,26 0,29| -
Windows / doors (Ujnstaiied) 1 [W/(m2K)] 0,82 0,82 085| -
Glazing (g-value) 1] 0,52 0,52 0,39 -
Glazing/sun protection (max. solar load) [kWh/(m2a)] 85 23 - -
Ventilation (effective heat recovery efficiency) [%] 77 77 77 77 75 -
Airchange at press. test nso [1/h] 1,0 1,0 1,0 1,0 1,0 -
Building characteristics
Heating demand [kWh/(m2a)] 280 247 189 21 21 - -
Heating load [W/m?] 129 100 80 16 16 - -
Cooling + dehumidification demand [kWh/(m2a)] 6 2 1 0 0 - -
Cooling load [kWh/(m2a)] 32 18 13 6 4 - -
Non-renewable primary energy (PE demand) [kWh/(m?2a)] 65 - -
Renewable primary energy (PER demand) [kWh/(m?2a)] 37 51 | 37
Renewable primary energy generation 5
(reference to projected building footprint) lkwhi(m?a)] e 60 | 33
Criteria fulfilled for EnerPHit Plus? yes
Annual energy-related costs
Energy-related invest. (interest+repayment) [€lyear] 0 310 502 976 1284
Expected energy costs
(total of all energy use in the building) [€/year] 5900 5360 4440 1810 1060
Total costs [€lyear] 5900 5670 4942 2786 2344

Co-funded by the Intelligent Energy Europe
Programme of the European Union
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Detailed overview of all investment costs and

annuities

EuroPHit

Investment and maintenance costs

EnerPHit Retrofit Plan: End-of-terrace Passive House, Example City, DE-Germany

Source file: 'EuroPHit_SBS_Windows_2_EnerPHit_PHPP.xlsm' (PHPP version: 9.3)

2-Windows + heat

3-Basement ceiling + roof|4-External walls +

5-Heatpump + solar

average energy price (during service life):

Electricity 0,25 €

Natural gas / Oil

0,09 €

Wood 0,07 €

Retrofit step No. 1-Existing recovery vent. + PV Entrance door thermal
Year until 2016 2017 2022 ca 2027 ca 2037
Exterior wall - new
a [Occasion ("anyway measure") Window replacement  none render Boiler - replacement
Investment costs 11.180 € 0€ 6.440 € 12.000 €
Maintenance costs 0€ 0€ 0€ 320 €
Passive House Basement ceiling: Exterior wall -

Energy-saving measure windows Insulation insulation Heat pump

Investment costs 16.770 € 2.160 € 23.920 € 16.000 €

Financial support (present value) 2.000 € 400 € 3.000 € 2.000 €

Maintenance costs 0€ 0€ 0€ 100 €

Service life [years] 40 50 50 20

Annuity (energy related only) 0€ 131 € 56 € 459 € -08 € 0€

Hot water storage tank
b |Occasion (“anyway measure") Extract air system Roof - new covering Ext. door -re  placement |replacement
Investment costs 4.680 € 5.810 € 1.000 € 1.000 €
Maintenance costs 50 € 0€ 0€ 0€
Heat recovery Roof - insulation + PV Solar thermal system +

Energy-saving measure ventilation system Passive House door stratified storage tank

Investment costs 8.580 € 11.620 € 1.600 € 7.500 €

Financial support (present value) 1.000 € 1.500 € 200 € 1.000 €

Maintenance costs 100 € 0€ 0€ 70€

Service life [years] 30 50 40 20

Annuity (energy related only) 0€ 179 € 137 € 15€ 406 € 0€
Total Invest. costs (annual interest+repayment) [€/  a]
Total (incl. previous steps) 0€ 976 € 1.352 € 2.066 € 3 .487€ 3.487 €
Energy related (incl. previous steps) 0€ 310 € 502 € 9 76€ 1.284 € 1.284 €
dary conditions Interest rate and inflation: Nominal interest rate 3,0% Inflation 1,0% Real interest rate 2,0%

Co-funded by the Intelligent Energy Europe
Programme of the European Union
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Description an advice for all components

Window (glazing and frame)

EnerPHit Retrofit Planc End-ofH{emrace Passive House, E

Source file: EuvPHit_SBS_Windows_2_EnerPHit PHPP.dsm' (PHPP version: 9.3)

le City, DE-G y

wmﬂwtype:‘a-Opening casement 1

‘ Fache: 30,4192 m*

Retrofit step [ Year | Glazing [ u, | Frame [y,
1-Existing lunti 2016 |93ud-Double glazing 4/12mm air /4 | 2.9 [53ud-EXISTING: fanber 45 mm | 25

Retrofit step [ Year | Glazing [y, ] Frame [y
2-Windows + heat recovery vent. |2[l17 ‘(Bud»EnerPlehdow | 0,63 ‘Omd»EnelPlei'ldow ‘ 09
P tion for sub it steps:

1-THERMAL INSULATION ON THE
OUTSIDE

Prepare for subsequent thermal bridge minimised connection of the wall insulation

6-ROOF TERRACE INSULATION

Set the French window threshold high enough so that later insulation of the roof terrace will be possible

7-BASEMENT CEILING/FLOOR SLAB
JINSULATION

The installation position of casement windows and doors in the basement should leave enough head room to allow
for opening the window/door, even if insulation under the basement ceiling is installed later on -- or thresholds of
french windows should be high enough to allow for subsequentinstallation of insulation above the basement ceiling

8-PERIMETER INSULATION

In case of a "heated" basement, prepare for subsequent thermal bridge minimised connection to perimeter insulation

10-BOILER

If necessary, decrease the forward flow temperature

11-RADIATORS AND DISTRIBUTION

(With Passive House suitable windows, the heaters can be placed anywhere (e.g. next to interior walls).

12-VENTILATION SYSTEM

To avoid mould formation, a ventilation system should be installed at the same time, in case sufficient ventilation (4
times a day) via windows is not possible

Vor Anbringung der Wanddammung wird ein Montagerahmen aus hochfestem Démmstoff vor der Fensterleibung installiert. Die Dammung wird von auBen bis
an den Rahmen gefiihrt. Fensterseitig wird ein zweiteiliger Dammstoffstreifen an den Montagerahmen geklebt, der die AuBenleibung bedecktund den
vorhandenen Rahmen iberdammt. Am Stof der zwei Dammstoffstreifen-Teile wird schon ein Anputzprofil eingearbeitet. Fiir den Zwischenzustand
gewihrileistet das Detail eine schimmelfreie Innenleibung. Die ungiinstige Fensterposition verursacht aber noch relativ hohe Wéarmeverluste. Neben der
unschdnen Optik beeintrachtigt die tiefe AuBenleibung auch die winterliche Nutzung der Sonneneinstrahlung.

Co-funded by the Intelligent Energy Europe
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Pre-certification for stepwise retrofit

process organisation

implementation

planning and QA

*

*
*
*

19

nline certification platform
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Pre-Certiﬁcate \,)
Passivhaus

Fot a stepwise ener gy retroft

Institut
pr. Wolfgang Fest
84283 parmstadt
Germany

with EnerPHE Retrofit Plan

End-of-terrace passive House
Example street 99, 99999 gxample City, Germany

Client E nergy Consultant
passivhaus Association of QO wners Example Energy consuttant
Example Street 99 Example street 99

99999 Example City, Gemany 99999 Example City, Gemmany
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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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