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Can you spot the retroffited house on this street?

Architect: Julie Torres Moskovitz  the 'Tighthouse' project: 23 Park Place, Brooklyn, NYC

Thermographic image — Sam McAfee, SG.Build
O ) Source: Tomas O'Leary tomas@passivehouseacademy.com
Passive House
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Pilot project: renovation with PH components — Tevesstrasse Frankfurt
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Introduction: Ideas out of the Passive House Development

recently high energy prices...
= economic numbers clearly show what to do (‘deep renovation')

why do so few actors really do?

possible approaches how to solve this dilemma:

= which actions (renovation) give what savings?
detailed energy balance calculation needed

= important question (technical): do buildings work as intended???
Quality Control is crucial
make good quality visible by labelling

= important question (economical): is there a budget????
economic balance evaluation is crucial
economic evaluation (total lifecycle) of energy efficiency actions

= what do energy efficient components really cost in detail?
many decision makers do not know about that!

C;
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What thermal insulation layer is economically reasonable?

... What is the optimal
ratio between energy
savings and investment
costs?

... what ist the cost of
new paint for the
building?

O
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Total cost analysis of thermal insulation layer (ETHICS)

{;
Passive House

Institute

boundary conditions as in the past (before 2004)

costs [EUR/m?]
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Cost parameter: life cycle: 50a, interest rate: 3,3%, price for end energy: 0,04 €/kWh
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© Passivhaus Institut

6 12 18 24 30 36
insulation thickness [cm]

POWER HOUSE nZEC, Wiesbaden 12/2013



Total cost analysis of thermal insulation layer (ETHICS)

= boundary conditions as reported for german governmet (BBR

2008)
140 Cost parameter: life cycle: 50a, interest rate: 3,3%, price for end energy: 0,066 €/kWh
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Total cost analysis of thermal insulation layer (ETHICS)

= boundary conditions as today (2012)

Cost parameter: life cycle: 50a, interest rate: 2,8%, price for end energy: 0,09 €/kWh
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economics of thermal insulation

C;
Passive House

Institute

= detailed cost data available for Germany

Measure to be taken anyway: new rendering

Existing assembly:

anyway

economically minimal
acceptable

future-proof level of
protection

external wall with plaster

U-value of the existing

measure to be

taken anyway:
without insulation

new rendering

U-value of the

refurbishment including minimal
required insulation

insulation with ETHICS

economically maximum

refurbishment including a
sustainable level of insulation

insulation with ETHICS

U-value required for

assembly wiking acceptable U-value sustainability
assembly
1,41 W/(m?K) 1,41 W/(m?K) 0,16 W/(m?K) 0,12 W/(m?K)
add. insulation / R-Value add. insulation / R-Value
22 cm 5,43 mfK/W 30cm 7,42 mPK/IW
- I - | & - “(
\! i
U o == AN
investments in construction 40 €/m? 79 €/m? 86 €/m?
Investments of the enerav savina measure only 39 €m? 46 €/m?
= costs to be allocated to the energy savinas
Salvage value of the energy saving measure after 20 years (lifecycle is 50a): 39% 39%
Salvage value of the energy saving measure after 20 years: 15 €/m? 18 €/n?
»st of the energy saving measure after the salvage value has been subtracted: 23 €/m? 28 €/m?
Annual capital costs of the energy saving measure: 1,65 €/(m?a) 1,94 €/(m?a)
annual heating costs saved (average energy price 6,3 €Cent/kWh):: 6,81 €/(m?a) 7,03 €/(m?a)
annual profit: 5,16 €/(m?a) 5,09 €/(m?a)

[GDI 2005]
[BBR 2008]
download
www.passiv.de
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full life cycle costs of renovation projects are crucial

= two identical buildings: 2 * 750 m?

= renovation according to
'EnerPHIit' and 'low-energy’

= Monitoring (2 years)
= accounted costs available:

= (gross) EnerPHit low-energy difference
total construction: 1229 €/m? tfa. 1053 €/m? tfa. 174 €/m?
energy components: 389 €/m? tfa. 222 €/m? tfa. 166 €/m?
= owner: GAG housing company, Ludwigshafen
'low-energy’
- >
;) old building: 1965
Fassive House POWER HOUSE nZEC, Wiesbaden 12/2013
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full life cycle costs of renovation projects: comparison 'EnerPHit' with 'low-energy'

= cash value of energy consumprion costs for 20 years (endenergy: 0.07 €/kWh)
= cash value of maintainance costs for 20 years

= cash value of ee-investment minus 'anyway' costs minus residual value (20 years)

400
B present Cash Value of Energy Consumption Costs [€/m2] (20 a)
Present Cash Value of maintainance and aux. electricity costs [€/m?] (20 a)
| 350 m Present Cash Value of ee-Investment Costs [€/m?] (20 a)

200

150

100

construction +consumption costs [€/m?] tfa
o
(@]

old project 1 project 2 project 2' low-energy
building (pilot) (lessons learned) (cost optimized)

;) source: IEA Task 37 and AKKP 42 (Okonomie) for full reports see www.passiv.de
e House POWER HOUSE nZEC, Wiesbaden 12/2013




evident things...

you should only do build things you really need
— if you do not need a building (or have no money) don't do it.

= energy savings (EE) repay for the energy related action
investment but for nothing else

look out for chances — combine the business

= jf there is a building/renovation needed anyway
just do the related energy saving action in that moment

= extra costs for thermal insulation etc. are quite small

recently energy prices high ... interest rates low:
= investment in EE has priotity to energy consumption

economic numbers clearly show what to do (‘'deep renovation')

C; Passive House
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Provide good building quality

QA and QC with deep energy retrofit

Quality Assessment & Quality Control by third party
Is absolutely necessary
is worth while (because not really expensive)

= thermal insulation (U-values)

= thermal leakage (thermal bridges)

= air tightness of building envelope

= heat recovery performance of ventilation system

When having checked ... mark 'good quality' by labels
= labelling is helpful for visualisation

= |abelling is market information

= labelling provides orientation of market players

We know about good quality and can help to get it!
but there is no guarantee...  anyway — good chance to win!

C; Passive House
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Provide good quality — Certifiction by third party

Buildings
(new & renovation):

Components:

Persons:

Q i;)
EnerPHit v

Certified i
: Certified
Passive House Retrofit

Passive House Institute Passive House Institute

Passive House suitable

COMPONENT

O

certified window frames and glazings, doors,
ventilation systems compact heat pump units,
construction systems without thermal bridges,
low thermal bridge solutions,...

Passive House
Institute

- CERTIFIED O
PASSIVE HOUSE
DESIGNER TRADESPERSON

CERTIFIED

PASSIVE HOUSE
DESIGNER

O)
TRADESPERSON

PASSIVE HOUSE
CERTIFIER

Passive House Institute accredited

(;
Passive House

Institute
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Summary 1:

recently high energy prices...
for deep renovation just copy Passive House ....
full lifecycle costs evaluation gives extra budget options:
= extra investment on building envelope
= significantly lower energy consumption costs
both effects balance each other! (at present energy prices)
I if savings are significant ! much more than 50% possible !

recent examples for good practice available:
IEA Task 28 (newbuilt)
IEA Task 37 (renovation)
IEA Annex 61 (business models)
EuroPHit
the 'three risk' evaluation — what do you fear about?
= risk of failure 1 ... hobody needs that building here
= risk of too high construction costs / interest rates
= risk of too low energy prices ... too low calculated cost savings
= risk of failure 2 too bad quality, so not enough savings

POWER HOUSE nZEC, Wiesbaden 12/2013



What is a Passive House?

It's the details that matter!

Excellent thermal

insulation

—

Ventilation system with
heat recovery

Airtight
building

envelope

4|

. ¥
I e
Ll
- -

- 1 lllustration© PHI

Low-e triple glazing

Taking
thermal
bridges into
account (and
minimising

them)

____________

C;
Passive House

Institute
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how to design buildings with respect to energy — setup detailed energy balance

spec. heat flow kWh/(m?a)

Going to small numbers you must be exact!

new PHPP version 8.4 (2013) available

... extended ventilation spreadsheet for office buildings
... Sheets 'summer’, 'cooling’, 'dehumidification’ revised
... access to further climate data sets possible

60 T gains not S
utilised
50 +— —
solar E
40 7] = solar W

window W
window N

—=— internal gain

il
solarN —=—
=

Gains

— das Planungstool fiir Passivhauser

Anforderungen an qualitatsgepriifte Passivhauser

POWER HOUSE nZEC, Wiesbaden 12/2013



Modernisation of existing buildings — some extra problems

Thermal bridges

Insulating block

/

Usually not possible (LT L I
In existing buildings! NN
_-:,ﬂaf;f? E
3 17\ .‘_,,J,.,;.&" NN ’
- A AAON\\WN\ . 5% AN\ \. \ \ \ &Z#Z 2
5) lllustration © PHI
Fassive House POWER HOUSE nZEC, Wiesbaden 12/2013
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Modernisation of existing buildings — some extra problems

'‘constructive’ thermal bridges as balconies sometimes cannot be removed

outside inside
-5°C 20 °C

Illustration © PHI

lllustration © PHI

not insulated

if <12.6 °C
=> mould

/ Nt
AN

Damage risk!

Illustration © PH

Passive House insulation

>12.6 °C
ok!

large heat losses!

large heat if <9.6°C remain there, but
losses! => condensation surface temperatures
. are ok.

Passive House
Institute
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Living comfort - U-value — Heating load

Existing building Passive House

Radiant heat Optimal thermal
deprivation " Surface comfort
below 17 °C Surface
Air 21 °C | P above 17 °C
W Outdoor
I | temperature: -12 °C Outdoor
F B Air 21 °C temperature:
| ., % -12 °C
Coldair | |
pockets / IIlng '!‘
Draughts B ! _ —_— —
/s //%'}:- g LS S S E
| WSS
% £ 55909 [
/ = E

Heaters for compensting temperature
and against cold air descent No (extra) heaters!

;
Passive House
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Existing situation: Uninsulated with new windows

external wall lintel glazing _spacer external wall edge
behind 15.5 ‘\ 11 16.1 \;f 8
cupboard v
10.1 |1 @
Boundary 1=
conditions: A T
0. MO | Sockel

-5 C’ 20 C D Passive House Institu

 temperature of key surfaces = 9°C
 problem areas behind furniture, in corners and at lintel
* internal relative humidity must be less than 38% to avoid mould growth

(; Passive House
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EnerPHit retrofit: 20cm insulation + PH windows

external wall lintel glazing spacer

behind 19 5 —\16 17.7 \ 113

cupboard \ |

i i * external

.168.5 | \ \ wall edge

16.7
Boundary
conditions:
-5°C:; 20°C _ .
© Passive House Institu

 temperature of key surfaces greater than 16°C
* no mould problems, even behind furniture!
* internal relative humidity can reach 62% without fear of mould growth

(; Passive House
. .
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Refurbishment with Passive House components

T,

85%

Refurbishment Niirnberg Jean-Paul-Platz

@ Calculation PHPP 27,4 kWh/(m?a)
maverage consumption26,9 kWh/(m?a)

= N Wk OO N WO O

e — c
g © =
< = 5

status quo after refurbishment

* basement thermally insulated

 thermally insulated walls

» Passive House windows

« ventilation with high efficient
heat recovery

I
T
a
=
e}
2

Building refurbishement Nurnberg, Jean-Paul-Platz
Architect: Burkhard Schulze-Darup

POWER HOUSE nZEC, Wiesbaden 12/2013



SFH Groove Cottage, Hereford (UK)

Before After refurbishment 25 kWh/(m?a)

2 Simmonds.Mills Architects © Simmonds.Mills Architects

Client: Andrew Simmonds and Lorna Pearcey, GB
Architect: Simmonds.Mills Architects, GB
Completion: 2009

C; Passive House
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Listed office building, Rimbach (DE)

Before After refurbishment: 20 kWh/(m?a)

© Architect Planungsbiro Gruppe 7 GmbH & Co. KG © Architect PlanungsBUro Gruppe 7 GmbH & Co. KG

Client: Grundstucksgesellschaft Schlossstr. 9 Becker u. Martin GbR, DE
Architect: Peter Hinz, Planungsgruppe 7, DE
Completion: 2011

<; Passive House
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Governmental offices - Expost in Bozen (IT)

Before After refurbishment 12 kWh/(m?a)

< WiEREET Tribus Architecture: - © Michael Tribus Architecture

Client: Provincia Autonoma di Bolzano-Alto Adige, IT
Architect: Michael Tribus Architecture, IT
Completion: 2006

; Passive House
. .
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components available: windows and window frames for Passive Houses

the recommended trend: slim frames to get maximum input
low U-values to further reduce thermal losses
= |ow costs...

2
B
=
o 5 ] I
o =
g d 3 L
©
_ _ _ _ FBS Over: VADBplus
Winter ewitherm Pazen ENERsign ProPh-F. SmartWin bff  75/100 mm
bf: 154/169 mm bf: 100 mm bf: 87 mm UW: 0,74 W/(m2K)
Uy: 0,77 WI(mK)  U,: 0,68 W/(mK) Uy: 0,79 W/(m?K) Wopad 0,076 W/(mK)
W opak: 0,170 W/(mK) Wopak: 0,106 W/(mK) Wopak: 0,098 W/(mK) Efficiency class : A
Efficiency class: ,,C Efficiency class : ,,A Efficiency class : ,,A

(;
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Ventilation system with heat recovery is applicable to any building!

unit

. = about 50 ventilation units certified
= up to now (100...7000 m?3/h)
= = see components database at
I www.passiv.de

Frischiuft

100 200 300 400 500 600

air flow rate [m¥h] 20 | ===

19 —
18 —
17 —
16 [ E—
15
13 ]

= 12

2 =
10 |
g- = i :
7 1 | :
6 | L : |
5 — | |
3 |
3 | :
2 ] : ]
1 i T T | T

0 1000 2000 3000 4000 5000 6000 7000

air flow rate [m3h]
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if active cooling needed — no more cooling peak power problem in PH

» Existing old standard building:

—

70

=
>
"-l-.--

60 . needs very h|qh coolmq power
O N YA Y Y Y A W P —
2. 5 I \ I
EL Ul NN

20 \ \ \ | \ %

\ WA
S VA AN VAV

22.7.0.00 23.7.0:00 24.7.0:00 25.7.0:00 26.7.0:00 27.7.0:00 28.7.0:(

Date
o s Passive House:
z = £ only low cooling power needed
o — Dehumidification ‘g . )
g g no electric peak power problem
20 % :
10 o
NN TN T T O
22.7.0:.00 23.7.0:00 24.7.0.00 25.7.0:00 26.7.0.00 27.7.0:.00 28.7.0

Date

o \ \ Office’A.S.S.A. Santa Croce, ltaly = -
' for more information see Arch: Silvia Mazzetti-Building Physics: Glinther Gantioler
Fassive House
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The policy background

Here we are

EPBD - Application
between 9/01/2013
and 9/07/2013
EED - National
implementation

NZEB - MS report
on progress

EuroPHit

NZEB - All new
public buildings
NZEB - MS report

on progress

2012 l 2014 l 2017 l 2020
I 2013 I 2015 I 2018 I
EPBD - National EPBD - MS list of measures EPBD - MS updated NZEB - All
implementation and instruments list of measures .
NZEB - MS report RES Directive - Minimum and instruments new/refurbished
on progress levels of RES buildings
EED - Entry into EED - Assessment of
force national transposition
2013 2014 2016 2020
3 O 3 >
project starts project ends objectives

(;
Passive House

Institute
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Reduce consumption!

EuroPHit
a,
RN High efficiency
X
&
3
&
© EU’s 2020 objective:

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

Low efficiency

C; Passive House
. ]
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All at once

EuroPHit
N
’60 NZEB
‘Q
¥ &
Q\ & . competence
o &
G N
> .
$ * motivation
@
S e
S « financing

&
Q
Iy * life cycle of existing components

Building stock

e disturbance of inhabitants

C; Passive House
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...Or step by step

EuroPHit
O
> . [ o
\Q\ EnerPHit v2...
et +RES _ @
o«
o .
0\& Retrofit * dissemination
0\\(
040‘ Stép . suitabie products
h * financing
y Instruments
P . pilot projects EuroPHit

Building stock

e criteria and softare tool

C; Passive House
. ]
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renovation according "EnerPHit"

= EnerPHit = cost optimal renovation with PH-components
= <25 kWh/m?a heating energy demand

= Alternatively component evaluation

= EnerPHit* for mostly interior thermal insulation

= applicable for residental &
nonresidental ZAri S

D-84283 Darmstadt

Das Passivhaus Institut verleiht dem Gebdude

Passivhaus, Passivstr. 100, D-12345 Passivstadt

das Zertifikat

Bauherrschaft: Paula Passiv

O |Passivstr. 100,
|D-12345 Passivstadt
EnerPHit |Passivstr, 100, b

|D-12345 Passivstadt
Qualitatsgepriite A4
Modamisierung il Haustechnik: .HLS‘_Bulo Passiv ;
Passivhaus -Komponenten |Passivstr. 100, 3 g
Passivhaus Institut 5 50-1336-'-' Pagsmtadt
Die Planung des Gebiiudes erfiillt die Yom Passivh: Institut vorgegek
Kriterien fiir die M isierung mit Passi Kompon T 4

Bei sachgemifier iihrung hat das Gebiude'die folgender Eigenschaften:

Certified
Retrofit

Passive House Institute

Z:ll.ifun:rnng_sk_fkl:ncn erfiillt? | mach Heizwirmebedarf
Ausprrart ces Baeartihg vertarron sich Bastelaualitis] ¥

(;
Passive House
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IF you do it, do it right

EuroPHit

Secondary school retrofit in Baesweiler, Germany
© Rongen Architects

Quality renovation
...achieved with the Passive House principles

O
5MM POWER HOUSE nZEC, Wiesbaden 12/2013



The EuroPHit Project

EuroPHit

= With EnerPHit Standard as the goal and Passive House
principles as the basis, EuroPHit applies knowledge on deep
energy retrofits to the yet critical area of step-by-step

refurbishments

=2}
=
£
5
@
c
=}
(&}

o
il
8]
=]
=
o

= =
Architect: Julie Torres Moskovitz
‘Tighthouse' project: 23 Park Place, Brooklyn, NYC

; Passive House
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Key project Deliverables EuroPHit

EuroPHit

= Criteria and certification scheme for retrofits
aiming for the EnerPHit Standard of the course of years

= Financing models and market incentive programmes tailored
to step-by-step retrofits

= Design concepts and sound guidelines for the development
of suitable, high performance building components

= Specific energy balance tools for gradual energy retrofits

= Training materials and workshops focusing on the specific
needs of step-by-step refurbishment

= Building case studies showing the way towards an increasingly
high quality, energy efficient building stock.

C;
Passive House
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Key Project Deliverables EuroPHit

= Develop retrofit energy modelling
= Library of step-by-step retrofit
across Europe

= Actual retrofit of

EuroPHit

(PHPP)

= Specialist for Designers and Contractors
= |dentify required for deep retrofit
= Develop to stimulate demand

o the results

C;
Passive House

Institute
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What is step-by-step retrofit?

EuroPHit

1. Components step-by-step

11171
bl Bl Lol 1.l

Building Insulation RES & heating

Windows,
stock airthightness system
& ventilation
O
5mm POWER HOUSE nZEC, Wiesbaden 12/2013
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What is step-by-step retrofit?

EuroPHit

2. Facades / Sides / parts step-by-step

11 r1nri
fnl Il Lol 1.l

Building North side South side + Rest +
stock windows, RES & heating
airtightness & system
ventilation
O
5mm POWER HOUSE nZEC, Wiesbaden 12/2013
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summary: let us just do it!

EuroPHit

'deep renovation'

= is much more than 50% reduction with respect to 'old' buildings
= is not that costly as sometimes told
= Dbest practice experience is yet available

= is a business with many options

let us just start — there are enough examples ready to learn

C;
Passive House
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EuroPHit

© Passive House InstitLt

EuroPHit

IS located

Here:
W@m@:m ﬁ passivrus [lepd | s IZEPHIR Ty ' EnEFFéE’EZ_ O:Eif:fgj@ Soliker
O
5 Fassive House POWER HOUSE nZEC, Wiesbaden 12/2013
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built example 'deep renovation' EXPOST, Bozen, Italy

MICHAEL TRIBUS ARCHITECTURE

POWER HOUSE nZEC, Wiesbaden 12/2013



after renovation

MICHAEL TRIBUS ARCHITECTURE

POWER HOUSE nZEC, Wiesbaden 12/2013



EXPOST
before

= MICHAEL TRIBUS ARCHITECTURE

Ers =




thermal bridge design and evaluation

= you must check design for thermal performance!
= inside surface temperatures

= thermal flux
(psi-value)

MICHAEL TRIBUS ARCHITECTURE
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EXPOST
afterwards

MICHAEL TRIBUS ARCHITECTURE
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newest development: sustainable PH buildings — all (renewables) are possible

due to very low energy demand,
the choice of source for energy is quite free
AND: net zero energy buildings are realistic

= heating & cooling with heatpump & ground coupled probes
might be supported by ever cheaper PV-panels

= co-generation / combined heat & power (CHP)
reduces primary energy use: waste heat of engine is used for heating

= just keep in mind that PE-factor for electricity is about 3
= reduce internal loads, that pays twice!

=  PHPP (Passive House Planning Package)
gives advice for the most preferable choice

C; Passive House
. ]
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thank you ...

= further information

= www.passiv.de

=  www.passipedia.org

=  www.passivehouse-international.org

= Please note the following copyright notice: The present collection
of slides was assembled for the participants of the seminar
denoted below. This file or any printed copy of this file is for
information purposes only and intended only for the personal use
of the participants of this event. The transferral of this file to a
third party or the right to publish it in any form is excluded. The
contents are the intellectual property of the Passive House
Institute. In particular, further use of individual contents (slides) is
not permitted without the express permission of the Passive
House Institute.

é)
Passive House
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where to get more information? -

passipedia,

the passive house resource

search

I—
i‘ Saarch |

navigation
Structure:
® Fassipedia A-F

= EBasics

m hat is a Passive
House™

The Pazsive House -
definition
The Passive House -

historical review

Energy and ecology

Efficienoy ws.
pefarmance

Energy efficiency - the
ke to future energy
supply

Summer

Internal heat capacity

Building physics -
bazicz
Adfardabilite
Fassive Houses in

different olimates

® Flanning

Caleulating energy
efficiency

Thermal protection
Airtight construction
Building senices

E mEE

Refurbishment with
Fassive House
components
® Operation
m Operation and
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Welcome to Passipedial

The Passive House resource

Welcome to Passipedia, the Passive House resource! Please note thatthis is a project under construction which has only just been launched and will continuously grow and evolyve aver the next few months.

The following pages are litle more than a preview of what's to come. .

Please take a firstlook and keep visiting in the future to watch Passipedia grow!

What is a Passive House?

A building standard that is truly energy efficient, comfortable, affordable and ecological atthe same
time.

Passive House is not 3 brand name, but a construction concept that can he applied by anyane and that
has stood the test of practice.

Please click here to view Passive House examples . Passive House components have also proven
effective in existing buildings.

Passive Houses offer

= an energy savings of up to 80 % compared with existing buildings and more than 75 % compared with
average new buildings. Interms of heating oil a Passive House uses as little as 1.4 litres per sguare
metre peryear —far less than a low-energy huilding.

= & higher level of comfort! Superior air quality and pleasant temperatures year round.

= 4 Passive House makes use of energy sources within the building, such as the residents’ body heat
or the sun entering the building, making heating so much easier.

Solar thermal coll
{optional)

Super
Insulation

The Passive House —the leading concept for:

Insulation

| Thermal bridge free design
Airtight construction

Heat recovery ventilation
Highly insulating windows
Innovative huilding semvices

An energy balance is campiled to make sure that
all these details are perfectly coordinated. This
halanece is established using the Passive House
Flanning Fackage (FHFF).

Ventiabon system with
heat recovery

ground heat exchanger

Passive House maoded —= read morel
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Topics & News

Topics - Overview

Basics Planning
Building physics, comfon, costs, sustainability Information relating ta the planning phase
4 ¥ Operation
Construction . ;
Quality assurance during construction Recommendations, usrg;ipftpsenence, measurement

Examples
Built examples

Certification
Cerfification for houses, components and designers
Education & training

University programmes, seminars, training
courses efc.

Experiences
Awareness, connectivity, politics etc.

The latest news & developments:
Follow iPHA an

iPHA - events i@ Click here ta get infarmation on current events put on by
iFHA members: trade fairs, seminars, wark shops, conferences,
briefings. ..

h_xxééw& HOUSE @

i

Wigitthe Passive House Institute wehsite @@ to learn about the latest scientific findings : g
INSTITUTE
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Upcoming events:

12-14 Naovernher 2010; Tth International Passive House Days - Experience the Passive House for

yourseln g @

10 December 2010: The 42nd session of the Research Group for Costefficient Passive Houses will

www.passipedia.org
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example: cost comparison new built row house

= row house: wooden construction 184 m? (treated floor area)
= rendering outside on wood fiber board
=  Windows: 30 m? (plastic) shading of south windows

= district heating
= construction costs (KG 300+400) 1200 €/m?
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Architect: Zielke, Darmstadt
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Costs compared: new built row house

= moderate extra costs for Passive House compared to LEH(NEH)

350

Costs compared PH vs. LEH

[———
200
1 82
250
16
— O difference PH — LEH 31
E M air tightness
— 200 ) ) 16
o 84 & thermal insulation
E & shading
% Owindows & front doors o1
W 190 heating system
8 @ ventilation
100
50 =
55 & Dumg
77 °
1]
PH [€/m?] NEH [€/m?]
O 22 .
Q Quelle: AKKP 42 Okonomie
Fassive House
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Passive House compared to low energy building (RMH)

= Energy costs as today (2012):
PH and LEH (NEH) almost equal

RMH: PH ws. NEH +Solarthermie Kredit: 20 Jahre, Realzins: 2.5% Endenergie(Warme): 0.1 €' kWh Endenergie(el): 0.25 €' kWh
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Passive House compared to low energy building (Szenario '15cent’)

= higher energy prices: significant advantage for PH

RMH: PH vs. HNEH +5Solarthermie Kredit: 20 Jahre, Realzins: 2.3% Endenergie{(Wirme): 0.15 £’ kWh Endenergiefel): 0.25 € kWh
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Passive House compared to low energy building

(;
Passive House

Institute

PH compared to 'low-€'
ventilation with heat recovery gives significant contribution

Row House as Passive House or LEH {NEH) with solar thermal plant
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PH compared to 'low-e' building

= Aventilation system is not that 'expensive'l

i ittelhaus (RMH) PH vs. NEH +Solarthermie Kredit: 20 Jahre, Realzins: 2.5% Energiepreis: 0.1 €/ kWh
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economic evaluation of governmental office building: low energy 2007 — 2009 and PH
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9 ’ source: Passivhaus Institut, Diploma Theses Anne Huse "Okonomische Evaluierung..." available for download at
Passive House
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economical comparison for office building

||

ol A

Abluft
NT-Gaskessel

190
kW

Low energy 2007

U, = 0.46 W/m?2K

wall =

2pane glazing, standard frames

U, = 1.48 W/m?K

Split cooling devices
Standard gas boiler
Internal gains: 5,71 W/m?
Air tightness: 1,5 /h

Lighting: 4 W/(100Ix*m?) installed;

Fluorescent lamps with VVG;

Without special light design

Low energy 2009

U,. = 0.26 W/m?K

wall —

3 pane glazing, standard frames

U, =111 W/mK
Split cooling devices
Condensing gas boiler

Internal gains: 5.71 W/m?

Air tightness: 1,5 /h

Lighting: 4 W/(100Ix*m?)

installed;

Fluorescent lamps with VVG;

Without special light design

/ AY | FO - \
I \ |
— | l < 80% ™ Zuluft
'\/V Y~
I I N v w |
II /\- 3023000000000322 OOOOOOOOOO 0
= il I Abluft
I m y - |
OOOOOOOOOOOO- OOOOOOOOOOOOOO I OOOOOOOOOOOOOOOOOOOOOOOOOOOO
e - o 45
Abluft 150 ]
BW-Gaskessel — |kW Warmepumpe kWi

Passive House

U,. =0.12 W/m2K

wall =

3 pane glazing insulated frames
U, =0.86 W/m?K

Concrete core activation, ground
probes, heat pump (summer+winter)

Internal gains: 4,77 W/m?

Air tightness: 0,5 /h

Hot water decentralized (electric)
Lighting: 2 W/(100Ix*m?) installed;

Fluorescent lamps
with electronic starter;

With special light design

o ) see Anne Huse, PH-conference 2010
Passive House
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Investment costs go slightly up ...

= only energy related costs taken into account and shown!

450
Dammung M Planung © Fenster & AulRentiiren lHe|zung/Kuthn ML uftung  Beleuchtung
400
+
350 x ( )
300 /
i 250 lighting
E ventilation
W 200 — 5
heating & cJelligle +18 =
150 A . C ]
72}
q -}
windows P
1004 s
(79}
+27 2
50 1 thermal insulation +10 )
0
NEQ7 NEQ9 PH

O ’ see Anne Huse, PH-conference 2010
Passive House .
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... VS annual payments (total costs) reduced

= total lifecycle costs depend on interest rate & energy price

€/(m7eeFa)

© -

12+

Ls nstE

+
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w

(@]
© PaLsivha

NEOQ7 NEO9 PH

investment cost (without residual value) ® maintainance cost

electricity cost (lighting, cooling...) B heat pump electricity cost
. m gas for heating heating&cooling
5mm POWER HOUSE nZEC, Wiesbaden 12/2013

Institute



Summary / Conclusion: Passive Houses are economically reasonable

(;
Passive House

Institute

general analysis and thesis:

Energy prices and interest rates will probably not be 'nhigh’
at the same time

this chance we have to take:

if energy prices are high, you should avoid high energy consumption(!)

low interest rates and high energy prices favour the
higher investment for better building quality (energy efficiency)

instead of burning (expensive) fossil fuels.

hence Passive House (special) or
energy efficiency (in general) is a profitable investment

third party advantages (win win win win):

micro economy: local manufacturer (payed work for many people)
macro economy: government (more taxes, welfare, ...)
environment (less CO, ...)

user (higher comfort, less cost

that is like an old age provision!)

Conclusions: it's economcally reasonable to change.....
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Examples for Passive Houses at some selected locations in Europe

= thermal insulation helps in anyway
= U-values might be lower, but not in the roof!

-
- roof always L floor slab not
insulated frame & double D Lwe” insulatei}é’ Insulated
low-e glazing for thermal 'g 5 : > [o
comfort © = ﬁ\ N L
=
Insulation wall [cm] 25 20 10
Insulation roof [cm] 35 25 25
Insulation basement [cm] 2\ 15 6
U window frames [W/(m?K)] 0.72 T 0.72 | 0.72
U-value glazing [W/(m?*K)] 0.7 1.2 1.2
Humidity control for cooling no yes no no yes
Heating demand [kWh/(m?Za)] 15.6 | 14.8 | 127 | 4.6 3.1
Sensible cooling [kKWh/(m?a)] > 0.8 04 |14.2 7.2
Latent cooling [kWh/(m?2a)] A 2.3 0 /\0 7.2
. . /
 constucton deernined | (“sniantcooing |~ Loss rame
required insulation
N

o , for more information see
FPassive Hotrse
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