#BEZUG!

EnerPHit Retrofit Plan

: "‘ Co-funded by the Intelligent Energy Europe
#B EZ U G I s Programme of the European Union
Object: [ #BEZUG!
#BEZUG!
#BEZUG! #BEZUG!
#BEZUG! #BEZUG!
#BEZUG!
Climate data set: #BEZUG!
Climate zone: #BEZUG! Alttude of location:  #BEZUG!
Owner: #BEZUG!
#BEZUG!
#BEZUG! ‘#BEZUGI
#BEZUG! #BEZUG!
Energy consulting: |#BEZUG! Pre-Certification: | #BEZUG!
#BEZUG! #BEZUG!
#BEZUG! #BEZUG! #BEZUG! #BEZUG!
#BEZUG! #BEZUG! #BEZUG! ‘#BEZUG!
Year of construction:| #BEZUG! Interior temp. winter [°C]:| #BEZUG! Interior temp. summer [°C]: #BEZUG!
No. of dwelling units:| #BEZUG! Treated floor area:| #BEZUG! No. of occupants #BEZUG!
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1-1: Existing 2-2a: Windows + 3-3a: Roofs + 4-4a: External 5-5a: Grey water
Doors Ventilation insulation + Slabs  heat recovery +
Solar thermal
m Heating demand m Cooling + dehumidification demand Renewable primary energy generation

(reference to projected building footprint)

| confirm that the values given herein have been determined following the PHPP methodology and based on the
characteristic values of the building. The PHPP calculations are attached to this verification.

First name Last name Signature

Company Issued (date) City
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, 0.1.1900

Dear building owner,

in the next few years you intend to modernise your building and to improve stepwise its level of thermal protection. This
"EnerPHit Retrofit Plan" will help you to make the right decisions at each step.

EnerPHit Standard

In the case of refurbishments of existing buildings, it is not always possible to fully achieve the Passive House
Standard with reasonable effort. The reasons for this lie e.g. in the unavoidable thermal bridges due to existing
basement walls. For such buildings, the Passive House Institute has developed the EnerPHit Standard. With the use of
Passive House components, EnerPHit retrofitted buildings offer almost all the advantages of a Passive House building
with optimum cost-effectiveness at the same time:

« Comfortable living with uniformly warm walls, floors and windows

 Draughts, condensation and mould growth are no longer a problem

« Permanent supply of fresh air with a pleasant temperature

« Independence from energy price fluctuations

« Financial profits from the very first year on due to up to 90 % reduced heating costs

« Climate protection due to decreased CO2 emissions of the same scale

Most buildings are modernised in a step-by-step way when the respective building component needs to be renewed.
Advantage can be taken of such opportunities to carry out future-oriented improvements to the thermal protection of
the building. For example, if the facade already needs to be renewed anyway, the extra effort for thermal protection of
the exterior wall to the Passive House quality at the same time will be manageable. Nevertheless, many
interdependencies exist between individual energy efficiency measures, so that a good standard of thermal protection
can only be achieved cost-effectively if an overall concept is prepared for the entire building prior to the first
modernisation step. With the modernisation route planner, such an overall concept will be worked out for you by your
Passive House Designer or energy consultant. This offers you the following advantages:

« Preparing for future steps already with today's measures will save costs on the whole and will ensure an optimal final
outcome.

« An excellent final outcome can only be achieved if each individual step is implemented with the appropriate quality
(EnerPHit-Standard).

» Once the overall concept has been prepared, it is available for every further step and thus facilitates the planning
process (you don't have to start from the beginning every time).

» The energy demand is stated for each step.

» The approximate time points for upcoming refurbishment measures are stated in the general plan. This serves as a
valuable aid for personal finance planning.

additional quality assurance. If the examination shows that the EnerPHit Standard will be achieved with the
implementation of all planned measures, then the first step can be carried out. After this a preliminary EnerPHit
certificate can then be issued for the building. If quality assurance is continued accordingly for each step, then the full
EnerPHit certificate will be issued for the building upon completion of the last step. A preliminary certificate increases
the value of your building because its potential is clearly demonstrated. It also increases the credibility of the
refurbishment concept in the context of talks with the bank e.g. because the achievable cost saving is available in a
reliably calculated way. Apart from that, you can demonstrate to the outside world that you are committed to climate
protection.

| wish you every success with your retrofit project !

0

Seite 2




Scheduler
#BEZUG!
Retrofit steps: 11213 4 5
Last PIBSBRREIBIRSI2NINSILLB|IB S L 3B
Assemblies renewal |2 ZZ 323 FZ 322K KRYRIKQIRRKRIQ K KKK
Facade (rendered) 1980
Pitched roof covering 1980
Ceiling under attic 1980
Exterior door 1995
Ceiling under attic 1980 X
Garage door 1995
Windows 1995 X)) X
Shutters 1995 X)) X
Slab covering 1980
Boiler 2012
Ventilation 1995
Solar thermal system 2030
Airtightn. test: X, Leakage search: (X)
|:| Initial condition D Main- D Extensive
tenance Repairs
Retrofit D Smaller . Immediate replacemg
dates Repairs
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Overview of measures

#BEZUG!

4-4a: External insulation +

5-5a: Grey water heat

Seite 4

Retrofit step No. 1-1: Existing 2-2a: Windows + Doors 3-3a: Roofs + Ventilation p
labs recovery + Solar thermal

Year 2015 2016 2016 2025 2030
Measures
Occasion (“anyway measure”) a p of wil p of roof ing | and Paint of external R‘epl.acel.nent of DHW

entry door and shutters render

Replacement to EnerPHit Ceiling airtightness and EIFS including connection to |Grey water heat recovery +
Energy-saving measure quality insulation, Garage roof roof and windows Solar thermal panels

sarking insulation connected to gas boiler
Paint garage door Replacement of ventilation
. " " nozzles and ventilator,

Occasion ("anyway measure") b replacement of attic trap door

Garage door replaced by Installation of mvhr unit and |Insulation under screed for
Energy-saving measure glazed window-doors supply ducts, new attic trap |garage slabs

door

Occasion ("anyway measure") c
Energy-saving measure
Occasion ("anyway measure") d
energy-saving measure
Occasion ("anyway measure") e
energy-saving measure 8
Occasion ("anyway measure") f 2
energy-saving measure S
Occasion ("anyway measure") g _qz"
energy-saving measure 8 §
Occasion ("anyway measure") h 2 g
energy-saving measure o | <
Component characteristics
Wall to ambient air, ext. insulation (U-value) [W/(m2K)]
Roof (U-value) [W/(m2K)]
Building envelope to ambient (U value) [W/(m2K)] -
Wall to ground, ext. insulation (U-value) [W/(m2K)]
Basement ceiling / floor slab (U-value) [W/(m2K)]
Building envelope to ground (U-value) [W/(m2K)] HiHHE| -
Wall, int. insulation to ambient air (U-Value) [W/(m2K)] HHHE -
Wall, int. insulation to ground (U-Value) [W/(m2K)] A -
Flat roof (solar reflection index, SRI) [W/(m2K)] A -
Inclined and vertical external surface (SRI) [W/(m2K)] HHHE -
Windows / doors (Uinstaied) [ [W/(m2K)] lidiizid N
Windows (Uy insialied) ( [Wi(m2K)] ki
Windows (U nstalied) = [Wi(m2K)] | -
Glazing (g-value) 1] HiHHE -
Glazing/sun protection (max. solar load) [kWh/(m2a)] A -
Ventilation (effective heat recovery efficiency) [%] HiHHE -
Ve_ntilation (effective humidity recovery %] | -
efficiency)
Airchange at press. test ngg [1/h] HHH -
Building characteristics
Heating demand [kWh/(m2a)] HHHE HHHE
Heating load [W/m?] HiHHE it
Cooling + dehumidification demand [kWh/(m?2a)] HiHHE it
Cooling load [kWh/(m2a)] i HHH
Frequency of overheating (> 25 °C) %] HHHE -
Frequency of exc. high humidity (> 12 g/kg) [%] Lz
Non-renewable primary energy (PE demand) [kWh/(m2a)] | -
Renewable primary energy (PER demand) [kWh/(m2a)] HiHHE HitHH
Renewable primary ener eneration
(reference n')) projg:ted b?illt?ing footprint) lkwh/(m?a)] R
#BEZUG!
Annual energy-related costs
Energy-related invest. (interest+repayment) [€lyear]
(E;:glet)(f:taﬁ(iri?ge;rgsy(e i ;[esbui\ding) [efyear]
Total costs [Elyear]



#BEZUG!

Diagrams
#BEZUG!
Expected energy costs
(total of all energy use in the building)
1
1
1
1
1
S1
0
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0
0
1-1: Existing 2-2a: Windows + 3-3a: Roofs + 4-4a: External 5-5a: Grey water
Doors Ventilation insulation + Slabs heat recovery +
Solar thermal
#BEZUG!
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0,1
0
1-1: Existing 2-2a: Windows + 3-3a: Roofs + 4-4a: External 5-5a: Grey water

Doors Ventilation insulation + Slabs

heat recovery +
Solar thermal

CO2 emissions (calculated with today's boundary conditions)

kg/a
O O O O O F P P P P P

1-1: Existing

4-4a: External
insulation + Slabs

2-2a: Windows + 3-3a: Roofs +
Doors Ventilation

5-5a: Grey water
heat recovery +
Solar thermal
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Investment and maintenance costs

FBEZG]

"
‘ T Peat
Retrofit step No. 1.1: Existing 2:2a: Windows + Doors  3-3a: Roos + Ventlation +Shabs recovery + Solar thermal
Year 2015 2016 2016 2025
Replacement of
windows, entry door Renewal and Paintof  Replacement of DHW.
a|Occasion (‘anyway measure”) and shutters Replacement of oof covering ~ external render distribution
Investment costs 6.400€ a800€ 201
EFSmaudng ey water T
Replacement to insulation, Garage roof connection to roof and  recovery + Solar
Eneray-saving meastre EnerPHIt qualty sarking insulation windows thermal panels
Investment costs 3L 5606 € 00 €
Financial support (present valve)
Maintenance costs s0€
Service ife [years] 20 20 20 20
Invest. costs (energy related) 0e 17.778€ 20793¢€ 30806 € 20000€ 0e
Maintenance costs (energy related) oe o€ oe oe s0¢ oe
Present value factor (service ffe) HBEZUG! #BEZUG! HBEZUG! HBEZUG! #BEZUG! HBEZUG!
{Annuity factor (senvice ffe) HBEZUG! #BEZUG! HBEZUG! HBEZUG! #BEZUG! HBEZUG!
Annuity (total) oe o€ oe oe oe oe
oe oe oe oe oe oe
Replacement of ventilation
nozzles and venilator,
b |Occasion (‘anyway measure Paint garage door replacement of atic trap door
Investment costs 140¢ a30€
Maintenance costs
‘Garage door replaced _ installaion of mvhr unitand _nsulation under
byglazed window-  supplyducts, new atiic ap  screed for garage.
Eneray-saving meastre joors door B
Investment costs 6172¢€ 17.400€ 3azse
Financial support (present valve)
Maintenance costs 100€
Service ife [years] 20 20 20
Invest. costs (energy related) 0e 6032€ 16970€ 3823¢€ o€ oe
Maintenance costs (energy related) oe o€ 100€ o€ oe oe
Present value factor (service ffe) HBEZUG! #BEZUG! HBEZUG! HBEZUG! #BEZUG! HBEZUG!
{Annuity factor (senvice ffe) HBEZUG! H#BEZUG! HBEZUG! HBEZUG! H#BEZUG! HBEZUG!
Annuity (total) oe o€ oe oe oe oe
inuity (energy related onl oe oe oe oe oe oe
 [occasion (‘anyway measure’)
Investment costs
Maintenance costs
[Energy-saving measure
Investment costs
Financial support (present valve)
intenance costs
Serice i [years]
Invest costs (energy related) oe oc oe oe o€ oe
Maintenance costs (energy related) oe oe oe oe o€ oe
Present value factor (service fte) #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG!
Aty factor (service Ife) #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG!
Anruity (otal) oe o€ oe oe o€ oe
oe o€ oe oe o€ oe
d [occasion ( )
Investment costs
Eneray-saving meastire
Investment costs
Financial support (present value)
intenance
Service i [years
Invest. costs (energy related) 0e o€ 0e 0e o€ 0e
Maintenance costs (energy related) oe o€ oe oe oe oe
Present value factor (service ffe) HBEZUG! #BEZUG! HBEZUG! HBEZUG! #BEZUG! HBEZUG!
{Annuity factor (senvice ffe) HBEZUG! HBEZUG! HBEZUG! HBEZUG! H#BEZUG! HBEZUG!
Annuity (total) oe o€ oe oe oe oe
{Annuity (energy related on oe oe oe oe oe oe
© [Occasion (‘anyway measure’)
Investment costs
Maintenance costs
Energy-saving measure
Investment costs
Financial support (present valve)
fintenance costs
Service ife [years]
invest. costs (energy re oe oc oe oe o€ oe
[Maintenance costs (energy related) oe oe oe oe o€ oe
Present value factor (service ffte) #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG!
Aty factor (service Ife) #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG!
Anruity (otal) oe o€ oe oe o€ oe
oe o€ oe oe o€ oe
T [Occasion (anyway measure)
Investment costs
Eneray-saving meastire
Investment costs
Financial support (present value)
intenance ct
Service ife [years]
Invest. costs (energy related) 0e o€ 0e 0e o€ 0e
Maintenance costs (energy related) oe o€ oe oe oe oe
Present value factor (service ffe) HBEZUG! #BEZUG! HBEZUG! HBEZUG! #BEZUG! HBEZUG!
{Annuity factor (senvice ffe) HBEZUG! HBEZUG! HBEZUG! HBEZUG! H#BEZUG! HBEZUG!
Annuity (otal) oe o€ oe oe oe oe
inuity (energy related onl oe oe oe oe oe oe
g [Occasion (‘anyway measure
Investment costs
Maintenance costs
Energy-saving measure
ment costs.
Financial support (present valve)
Maintenance costs
Serice ife [years]
Invest costs (energy related) oe o oe oe o€ oe
Maintenance costs (energy related) oe oe oe oe ' oe
Present valve factor (service fte) #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG!
Aty factor (service Ife) #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG!
Anruity (otal) oe o€ oe oe o€ oe
oe o€ oe oe o€ oe
T [Occasion (‘anyway measure”)
Investment costs
Eneray-saving meastire
Investment costs
Financial support (present valve)
Maintenance costs
Service ife [years)
Invest. costs (energy related) 0e o€ 0e 0e o€ 0e
Maintenance costs (energy related) oe o€ oe oe oe oe
Present value factor (sevice ffe) HBEZUG! #BEZUG! HBEZUG! HBEZUG! #BEZUG! HBEZUG!
{Annuity factor (senvice ffe) HBEZUG! #BEZUG! HBEZUG! HBEZUG! #BEZUG! HBEZUG!
Annuity (otal) oe o€ oe oe o€ oe
inuity (energy related onl oe oe oe oe oe oe
[Total nvest costs (annual interestrrepayment (€/__a]
[Total (per step) 0e o€ 0e 0e o€ 0e
Energy related (per step) oe oe oe oe oe oe
ITotal (inc. previous steps) o€ oe oe o€ oe oe
ner € oe oe 0 oe

darycondiions Terest e and o

Norinal et ate FBEZUG

Trfsion FBEZUG]
Natsa gas /04 #BEZUG!

Restmerest e FBEZLG!
Wood rREZUG!
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Building assemblies (U-values)

#BEZUG!

HHtHH#

Assembly: ‘

‘ Area: #BEZUG! m?2

Areas with this assembly:

Retrofit step: |3-3a: Roofs + Ventilation ‘2016
Subarea 1 | (wi(mK)) Subarea 2 (optional) lwimk)]  Subarea 3 (optional) | (wi(mK)) Thickness [mm]
#WERT! #WERT! #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! #WERT! #WERT! #WERT!

Fraction subarea 1 Fraction subarea 2 Fraction subarea 3 Total
awertt | [#WERT! Jom

U-value supplement| #WERT!  |W/(m2K)

preparation for subsequent steps:

U-value: I:lw/(mzK)

Ceiling airtight membrane cut through rafters to be

lbernalinouitbnbnitheoutics retrofitting walls and eaves (see detail)

sealed on eave, to get airtight continuity when

Retrofit step:

Subarea 1 | (wi(mK)) Subarea 2 (optional) lwimk))  Subarea 3 (optional)

| wi(mK)) Thickness [mm]

Fraction subarea 1 Fraction subarea 2

100%

U-value supplement:|W/(m2K)

Fraction subarea 3 Total

0%

|cm

U-value: I:lw/(mzK)

Assembly: O
Advice

Plan / sketch / image

ZTSTER blown mineral woll
300mm

0.040 Wiim:K)

airtightness in ceiling:
PE membrane
on existing joists

Eave airtightness
Adhesive primer ta wall

Eawe
Soffit ob
i

Wi FEINSCrEen

Counterhatiens and thes reusad # functionat

Supply air
MVHR

glued
300 0.031 )
with acrylic render

wall sirtightness:
adhesive monar for EPS

existing wall:

gyosum board

TOmm FUR board

200mm gconcrete hollow biocks
20mm cament render:

|Frojected plaster render on mMasonry

yviood 20 mm rendered
1 x 18 om extending save

COLOA CODE

[ cayusan
] i
...
[ nea
. .

iy waren
i e el

Aintight lapar.

DESCAIFTICMGHALLENGES

The ng msulation is conserved

if not damaged, Flexible ducts from the
new ventilation unit

placed in tha affic distribute supply air to
living rooms and bedroams.

Then mineral ficer is biown with 2
thickness of 200 mm.

A pew batten exiends fhe save o gst a
i i ion layer with the 300
mm EPS wall insulation layer
Challenges for first step:

- Careful installation of the aitight
membrane

- Follow optimized ducting layout
Chalienges for second step:

- Apply contmuously primer and plaster
=pray on save

NOTES

‘Works with tenants in situ

Description : Ceiling insulation and airtightness b efore EIFS
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Building assemblies (U-values)

#BEZUG!

Assembly: ‘

‘ Area: #BEZUG! m?

Areas with this assembly:

U-value supplement| #WERT! |W/(m2K)

preparation for subsequent steps:

Retrofit step: \4-4a: External insulation + Slabs ‘2025
Subarea 1 | Wi(mK)] Subarea 2 (optional) I wimKk)]  Subarea 3 (optional) | Wi(mK)] Thickness [mm]
#WERT! #WERT! #WERT! #WERT! |#WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! |#WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! |#WERT! #WERT! #WERT!
#WERT! #WERT! #WERT! #WERT! |#WERT! #WERT! #WERT!
#WERT! #WERT! #WERT! #WERT! |#WERT! #WERT! #WERT!
#WERT! #WERT! #WERT! #WERT! |#WERT! #WERT! #WERT!
#WERT! #WERT! #WERT! #WERT! |#WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! |#WERT! #WERT! #WERT!

Fraction subarea 1 Fraction subarea 2 Fraction subarea 3 Total
suesr | AWERT Jo

U-value: |:|me2K)

7-Basement ceiling/floor slab insulation Perimeter buried insulation to avoid extra insulati

on of slabs on grade for living spaces

For garage spaces, wall insulation continued to sla

7-Basement ceiling/floor slab insulation slab insulation will be placed

b level to minimize thermal bridges when

Retrofit step:

Subarea 1 | wi(mK)) Subarea 2 (optional) | wi(mK)]  Subarea 3 (optional)

| Wi(mK)] Thickness [mm]

Fraction subarea 2
0%

Fraction subarea 1
100%

U-value supplement\:|W/(m2K)

Fraction subarea 3 Total
o |

U-value: |:|w«m2}<)

|Cm

Assembly: 0
Advice

Plan / sketch / image
Z"STEP blown mineral woll

300mm

0.040 WiimK)

airtightness in ceiling:
PE membrane
an sxisting joisss

Eave aifightniess
Adhesive primer to wall
|Projected plaster render on mas

Eawe:
Soffit plywood 20 mm
Mew batten 120 em x

Supply air
MVHR

with serylic rendar

wall sirightness:
adhesive mertar for SFS

existing wall:

gypsum board

TOmm PUR board

200mm cencrete hollow blocks
20mm cement render

renderad
" extending save

COLOA CODE

I P—
-
I
] s
ot

onry

Airtight lapes

DESCHIFTIDNGHALLENGES

The existing insulation is conserved

if not damaged. Flexible ducts from the
new vantilation unit

placed in the attic distributs supply airto
living rooms and bedroams:

Then mineral fiver is bown with 2
thickness of 300 mm.

A new batten extends the save to geta
continuous. insulation layer with the 300
mim EPS wall insulation layer
Chalienges for first step:

- Careful installation of &
membrane

- Follow optimized ducting layout
Challenges for second step:

- Apply continuously primer and plaster
=pray on eave

he airtight

NOTES

Works with tenanis in situ

Description : EIFS junction to windows
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#BEZUG!

Building assemblies (U-values)

HHtHH#

Assembly: ‘

Areas with this assembly:

Area: #BEZUG! m?

Retrofit step: |4-4a: External i + Slabs 12025
Subarea 1 | (wi(mK)) Subarea 2 (optional) lwimk)]  Subarea 3 (optional) | (wi(mK)) Thickness [mm]
#WERT! #WERT! #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! #WERT! #WERT! #WERT! #WERT! #WERT!
#WERT! #WERT! | #WERT! #WERT! #WERT! #WERT! #WERT!

Fraction subarea 1 Fraction subarea 2 Fraction subarea 3 Total
swertt | [AWERT! Jem
U-value supplementh(mZK) U-value: I:lw/(mzK)

preparation for subsequent steps:

Retrofit step:
Subarea 1 | wimK)) Subarea 2 (optional) I wimk)]  Subarea 3 (optional) | wi(mK)) Thickness [mm]

Fraction subarea 1

100%
U-value supplement\ilW/(m’K)

Fraction subarea 2

Fraction subarea 3

Total

0%

o |

|cm

U-value: |:|w1(m2K)

Assembly: O
Advice
Plan / sketch / image
1st STEP COLOR COOE
D] g iy
[ aws
[ s
s
glued EPS
300mm 0.031 Wi{m K} N
‘with acryfic remder T et s
existing slab: existing wall: At layes
plastic covering gypsum board
150 mm concrete floor 70mm PUR board 0.025 Wiim_K) | FESGRISTRINCHALLENGES
B0mm XPS 0.040 Wim.K} 200mm concrete hollow blocks
20mm cement render
pue start profile

‘cement render

[~ watertight PEHD-membrans
wps 0.035 Wim.K) 180 mm
3-layer mineral render +
paint on outside face

ROTES

Description : EIFS (step2) to avoid further insulat

ion of dwelling slabs
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Window (glazing and frame)

DESCAIFTICMCHALL ENGES
sanslsts In placing the exteror

SES piocks cut o it c3sNgs and sils fot-wire or
prafan slemants

minium sill pane

EPS biock glued to existing wall and windaw
subframe

wall aitightness:
adhesive moriar for EFS

glusd EPS
300mm 0.031 Wim. K}
with acrylic render

I
#BEZUG!
| Window type:‘a—Fenétre un vantail (rgt-dégt. étage + WC RDC) #BEZUG! m2
Retrofit step Year Glazing U4 Frame Us
2-2a: Windows + Doors
2016 #BEZUG! HiH#HIH #BEZUG! HEHHHH|

preparation for subsequent steps:

gJ?SEIRD'\éAL LSSEATIONIONRILE Prepare for subsequent thermal bridge minimised con nection of the wall insulation

7-BASEMENT CEILING/FLOOR SLAB For window doors in garages, airtight connection on outer face of wall, position anticipating insulati on layer on top of

INSULATION slab

Retrofit step Year Glazing U4 Frame Us

Advice

Plan / sketch / image
COLCR CODE
[ camginang
I
| P

EPS bi fiwed hutter i il
walern;ﬁ:a:; si:gsmu:eai :—:‘SW‘Q e s

[
Airdight layar

Description
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|

"
sirtightness oeiling me’r\branelll
taped to trmmer oist |
asintightness membrane |
sealed to ceiling membrane |
and trap door frame
+ frame cover

ltrap door insulation:
32'mm EPS 0.031 WimK

frame filling insulation: I
20 mm EPS bead 0.031 Wim.K losiling:

|airtghtness in
PE membrane
on existing joists

existing

100 mm mineral

wool panel with kraft

layer on warm side

existing ceiing joists
150 mm x 80 mm

RESCRIFTIONGHALLENGES.

Existing loft hateh trimmer extended to
bring ventilation unit up the attic.

Target U-value for trap door including

installation thermal bridge < 1.0 WHmR.K)

Trap door dimensions 600 mm x 1000 m

Acoess to ventilation unit via -beam
frame supporting walkable mdf panel

roTEs

‘Works with tenants in situ

- - #BEZUG!
Ventilation systems
#BEZUG!
Humidity .
Retrofit step Year Ventilation type Ventilation unit Heat_rgcovery recovery E_Igctrlc
efficiency o efficiency
efficiency
3-3a: Roofs +
Ventilation 2016 #BEZUG! #BEZUG! #BEZUG! #BEZUG! #BEZUG!
preparation for subsequent steps:
5-TOP FLOOR CEILING X . . -
INSULATION Retrofit attic trap door, install ducts between joi sts
Humidity .
Retrofit step Year Ventilation type Ventilation unit Heat_n_ecovery recovery E_Ie_ctnc
efficiency o efficiency
efficiency
preparation for subsequent steps:
Humidity .
Retrofit step Year Ventilation type Ventilation unit Heat_n_ecovery recovery E_Ie_ctnc
efficiency o efficiency
efficiency
preparation for subsequent steps:
Advice
Plan / sketch / image
1st STEP COLOR CODE
mdf panel 15 mmp =11
| (ensure attic ventilation to secure humidity removal) [ Py,
biown mineral wooi L 1
I-beam 300 mm x 60 mm 300mm td
0.040 WI{m.K) .
P
Aiagpainger
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Ventilation systems

#BEZUG!

#BEZUG!
Humidit .
Retrofit step Unit no. Ventilation unit Heat. rgcovery recoverz E.Ie.ctrlc
efficiency - efficiency
efficiency
1
2
3
4
5
6
7
8
9
10
preparation for subsequent steps:
Humidit )
Retrofit step Unit no. Ventilation unit Heatl recovery recove; E.|e.CtI'IC
efficiency - efficiency
efficiency
1
2
3
4
5
6
7
8
9
10
preparation for subsequent steps:
Humidit -
Retrofit step Unit No. Ventilation unit Heatl recovery recove; E.|e.CtI'IC
efficiency - efficiency
efficiency
1
2
3
4
5
6
7
8
9
10

preparation for subsequent steps:

Advice ventilation systems

Plan / sketch / image

Description
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##

Heating & cooling

#BEZUG!

Retrofit step: |5-4: Grey water heat recovery + Solar thermal

2030

Type

Type

Heating fraction | DHW fraction

Primary heat

#BEZUG!

#BEZUG!

#BEZUG!

#BEZUG!

Heating

generator
Secondary heat
generator

#BEZUG!

#BEZUG!

#BEZUG!

used?

Seasonal performance factor

Supply air cooling

#BEZUG!

#BEZUG!

Recirculatio cooling

#BEZUG!

#BEZUG!

Cooling

Additional
dehumidification

#BEZUG!

#BEZUG!

Panel Cooling

#BEZUG!

#BEZUG!

preparation for subsequent steps:

10-

Boiler Adapt boiler power to new heat demand (hea

ting and DHW)

Retrofit step:

Heating

Type

Type

Heating fraction | DHW fraction

Primary heat

generator
Secondary heat

Cooling

generator

used?

Seasonal performance factor

Supply air cooling

Recirculatio cooling

Additional
dehumidification

Panel Cooling

preparation for subsequent steps:

Retrofit step:

Heating

Kind

Type

Heating fraction

DHW fraction

Primary heat

generator
Secondary heat
generator

Cooling

used?

Seasonal performance factor

Supply air cooling

Recirculatio cooling

Additional
dehumidification

Panel Cooling

preparation for subsequent steps:

Advice Heating & cooling

Plan / sketch / image

Description
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Other advice

#BEZUG!

#BEZUG!

Retrofit step:

5-5a: Grey water heat recovery + Solar thermal

2030

Advice: Send recovered heat to both shower and boiler

Retrofit step:
Advice: ...

Retrofit step:
Advice: ...

Retrofit step:
Advice: ...

Retrofit step:
Advice: ...

Retrofit step:
Advice: ...

Seite 14



Attachments

HH#H

#BEZUG!
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Name of document/plan
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Detail

Windows

CS06_D33_WIBO_WITO_Detail&Therm
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Detail

Ceiling Trap door CS06_D33_TCTD_DetaillA 4

Design

Detail
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Interrelations

it

current step

subsequent steps

1-Thermal
insulation on the
outside

2-Insulation of the
wall on the inside

3-Pitched roof
insulation

5-Top floor ceiling
insulation

Thermal insulation on
the outside

Insulation of the wall on
the inside

Pitched roof insulation

Provide an adequate
roof overhang for later
insulation of the facade.
Provide temporary
cladding of the
underside of the roof
overhang, keep in mind
the thickness of the later
wall insulation for
connection of the
downpipe to the ground

Top floor ceiling
insulation

Provide the possibility of
later connection of
insulation to the facade
insulation without any
gaps. Bring airtight
membrane to exterior
face of eave to get
airtightness continuity
when retrofitting walls

Basement ceiling/floor
slab insulation

Perimeter insulation




Window/entrance door
replacement

Prepare for subsequent
thermal bridge
minimised connection of
the wall insulation

Prepare for subsequent
thermal bridge
minimised connection of
the wall insulation

10
Install solar collectors
Boiler only after the roof
insulation.
11

Radiators and
distribution

Mount heaters so that
the wall behind can be
insulated

12

Ventilation system

With simultaneous
insulation of the top floor
ceiling (cost-effective
even without general
need for renovation) the
warm air ducts may be
routed in the attic in or
under the insulation
layer in a space saving

manner
13 PV installation must take
Photovoltaics place after roof
insulation.

14

15

16

17

18

1-Thermal insulation 2-Insulation of the w 3-Pitched roof insula 5-Top floor ceiling in
1-Thermal insulation 2-Insulation of the w 3-Pitched roof insula 5-Top floor ceiling in
1-THERMAL INSUL. 2-Insulation of the w 3-Pitched roof insula 5-Top floor ceiling in
1-Thermal insulation 2-Insulation of the w 3-Pitched roof insula 5-Top floor ceiling in
1-THERMAL INSUL. 2-Insulation of the w 3-Pitched roof insula 5-Top floor ceiling in
1-Thermal insulation 2-Insulation of the w 3-Pitched roof insula 5-Top floor ceiling in
1-Thermal insulation 2-Insulation of the w 3-Pitched roof insula 5-Top floor ceiling in
1-Thermal insulation 2-Insulation of the w 3-Pitched roof insula 5-Top floor ceiling in
1-THERMAL INSUL. 2-INSULATION OF " 3-Pitched roof insula 5-Top floor ceiling in
1-Thermal insulation 2-Insulation of the w 3-PITCHED ROOF |5-Top floor ceiling in







7-Basement 8-Perimeter 9-Window/entrance 10-Boiler 11-Radiators and
ceiling/floor slab insulation door replacement distribution
insulation

Use PVC / low If necessary, decrease

conductivity base profile
(no thermal bridge)

the forward flow
temperature

Connect windows to the
existing interior
insulation layer via rigid
insulation panels

If necessary, decrease
the forward flow
temperature

In case of insulation of
the basement
ceiling/floor slab, doors
on the ground floor may
have to be replaced at
the same time.

Warm pipes can be laid
in the basement ceiling
insulation. If necessary,
decrease forward flow
temperature.




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
subsequent installation
of insulation above the
basement ceiling

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

If necessary, decrease
the forward flow
temperature

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

Pipe routing must not
hinder installation of
basement ceiling
insulation, possibly
provide for later
integration into
basement ceiling
insulation.

If the heating load is
reduced to Passive
House level, supply air
heating may be possible
(heaters can be omitted
completely or in part)

7-Basement ceiling/i 8-PERIMETER INSL 9-Window/entrance 10-BOILER
7-Basement ceiling/l 8-Perimeter insulatic 9-WINDOW/ENTRA 10-Boiler
7-Basement ceiling/i 8-Perimeter insulatic 9-Window/entrance 10-Boiler
7-Basement ceiling/l 8-Perimeter insulatic 9-Window/entrance 10-Boiler
7-Basement ceiling/i 8-Perimeter insulatic 9-Window/entrance 10-BOILER
7-Basement ceiling/l 8-Perimeter insulatic 9-Window/entrance 10-Boiler
7-Basement ceiling/i 8-Perimeter insulatic 9-WINDOW/ENTRA 10-BOILER
7-Basement ceiling/l 8-Perimeter insulatic 9-Window/entrance 10-Boiler
7-BASEMENT CEIL 8-PERIMETER INSL 9-Window/entrance 10-BOILER
7-Basement ceiling/l 8-Perimeter insulatic 9-Window/entrance 10-Boiler

11-Radiators and dis
11-Radiators and dis
11-Radiators and dis
11-Radiators and dis
11-Radiators and dis
11-Radiators and dis
11-Radiators and dis
11-Radiators and dis
11-RADIATORS AN
11-Radiators and dis







12-Ventilation
system

13-Photovoltaics

14-

15-

16-

PV installation must take
place after roof
insulation. Pipes/cables
should already be laid in
the insulation layer for
later installation.
Penetration of the
airtight layer should be
executed in an airtight
manner. Solar panels
can replace the roof
covering.

Ensure airtightness,
check whether the
ventilation unit will be
installed in the attic later
on. If necessary install
ventilation ducts in the
insulation layer already.
If necessary prepare
fresh air and exhaust air
ducts

Pipes/cables should
already be laid in the
insulation layer for later
installation. Penetration
of the airtight layer
should be executed in
an airtight manner.

Ventilation ducts can
already be laid in the
floor build-up




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

Check the possibility of

air heating by means of
the boiler via a hydraulic
post heating coil







#BEZUG!










EnerPHit Retrofit Plan:

Source file:

(PHPP version:

Criteria fulfilled for

Savings

CO2 emissions (calculated with today's boundary conditions)



