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Passive House as a solution for NZEB

Camille Sifferlen, Passive House Institute

What is a Passive House? Jrain-to-NZEB

e Hub

PASSIVE
HOUSE| | A buiding that can be

heated or cooled
solely via the fresh air
from a ventilation system &

Dr. Wolfgang Feist
& Bo Adamson

Speaker: Camille Sifferlen Way to Nearly Zero Energy Buildings — 2/03/2017 2| 33

What is a Passive House? Jiclin-JosNZER

" B

Speaker: Camille Sifferlen Way to Nearly Zero Energy Buildings — 2/03/2017 3 | 33



Passivhaus
Institut

Passive House and NZEB

ACTIVE

What is a Passive House? Train-to-NZEB

The Bulding Knowledge Hubs

PASSIVE

Speaker: Camille Sifferlen

Way to Nearly Zero Energy Buildings — 2/03/2017 4 | 33

1. Continuous insulation

What is a Passive House? Train-to-NZEB

The Bule

iowiedge Hubs

Speaker: Camille Sifferlen

Way to Nearly Zero Energy Buildings — 2/03/2017 5 33

What is a Passive House? Train-to-NZEB

The Bulding Knowledge Hubs

1. Continuous insulation
2. Passive House
windows

Speaker: Camille Sifferlen

Way to Nearly Zero Energy Buildings — 2/03/2017 6 | 33




Passive House and NZEB

Passivhaus

Institut

What is a Passive House?

1. Continuous insulation

2. Passive House

windows
Speaker: Camille Sifferlen Way to Nearly Zero Energy Buildings — 2/03/2017 7 | 33
2 What is a Passive House? Train-fo-NZER

1. Continuous insulation

2. Passive House

windows
Speaker: Camille Sifferlen Way to Nearly Zero Energy Buildings — 2/03/2017 8| 33
2 What is a Passive House? Trciry 6 NZEH

ONE continuous La yer!

1. Continuous insulation
2. Passive House windows

3. Continuous airtightness
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the insulation
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Continuous insulation

Passive House windows

Continuous airtightness
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No thermal bridges
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What is a Passive House?

1.

Continuous insulation

Passive House windows

Continuous airtightness

No thermal bridges

o »> 0N

Mechanical ventilation w/

heat recovery

Speaker: Camille Sifferlen Way to Nearly Zero Energy Buildings — 2/03/2017 11| 33

The Bu owledge Hubs

What is a Passive House? Train-to-NZEB

Keeps the heat
outstde tn sunumer!

1. Continuous insulation
Passive House windows

Continuous airtightness

No thermal bridges

o s W N

Mechanical ventilation w/

heat recovery
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Also workes for retrofits!

Sustainable |

Comfortable

Energy efficient

Cost-optimal

Mould-free

Excellent air quality
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Nearly Zero Energy Building Yialn-to-NZE§

The Bulding Knowledge Hubs

2019 : All public buildings are ,,Nearly zero energy buildings*
2021 : All new buildings

Each member state shall define its corresponding energy standard.

“A NZEB is a building that has a very high
energy performance

[]
Minimum requirements have to meet at least
oo [co]st optimum with respect to life cycle costs
Its energy demand should to a very significant
« extent be covered by energy from
renewable sources, including renewable
energy produced on-site or nearby.
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Very high energy performance Train-fo-NZER

The Bulling Knowledge Hubs

Heating and
cooling demand
00 <15 kWh/(m?a)

Very low
heating/cooling load

250

200
Primary energy
150 demand

85— 90% <120 kWh/(m?2a)
" savings
50
—= [l Ventilation
0 d -l Household electricity
Ll

©PH Existing Low energy Passive Domestic Hot water
buildings house House B space heating

Energy demand kWh/(m2a)
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Cost optimal solution Train-fo-NZEB

in life cycle perspective

T 280 Annual Energy costs
E
@ Total life cycle costs
@ 240 50 yrs, no grants
2 (net pre.st.ent value) 2,5% p.a. real interest rate
o minimal heat energy price 9 centkWh
5 200 _
: 9
S 160
=
?
o
120 <15 kWh/(mZa)
a0 — simplified
heating system
40 " .
Additional investment
0 in efficiency
0 10 20 40 50 60 70 80 90 100
Annual heating demand kWh/(mZa) ©FPH
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Cost optimal solution

Effects of the learning curve & component availability

Additional cost of PH (€/m?) (trend)

350 First PH protoype
. _Kranichstein
.
300 ‘., Second PH
250 e, Focus on impactful
) o, components
o
200 ".,
",
150 e, First multi-family PH,
e Kassel
100 Multi-family PH,
PH settlement AT Frankfurt
50 PH windows "'"'--...."
- available e
1990 1992 1994 1996 1998 2000 2002 2004 2006
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2 Renewable energy sources... Traln-to-NZEB

... to a very significant extent, including renewable energy

produced on-site or nearby.”

Very low energy demand

S Vertiaton
Bl Household electcty — can cost-effectively be
= ::;f:i;‘:‘gw"’“" supplied with local/ regional
3w - renewable energy

o 85-90% 4
bacidl'ad 16 m2 PV per - \ v
R R — = . apartment ‘é\

Existing buidings ~ Low energy house Passive House

kWh/(m?a)
production
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The Building Knowledge Hubs

RN
?‘e«\“)l T
©PHI

NEW Passive House classes

l’) . | Renewable energy

P ] generation
[kWhpgr/(M?,;ojected™a)]

60 S
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o

©PHI

Total PER-demand
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Bottom line Train-fo-NZEB

‘R The Bulding Knowledge b
e e
e

i Passive House + renewables = NZEB !!
> All the requirements are met. It's tried and tested.

v’ Clearly specified criteria

v 25 years of experience

v’ Suitable for all usage types worldwide

v' Energy efficiency comes first!
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Passive House Planning Package

NZEB Tools

PHPP 9, designPH & learning material
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What is PHPP?

Train- 10 NZEB

e Burdin

Passive House Planning Package
Design & optimisation tool

Energy balance calculation within
a conventional Excel format

International verification tool for

Passive House buildings and
EnerPHit retrofits

= Validated accuracy of results

designPH

3D data entry tool designPH
(SketchUp plug-in )
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No performance gap!

Train-to-NZEB

The Fuldng Knowle
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Passive House Settlements (106 dwellings)

© Passive House Institute

Monitoring
projects:

Comparison of
calculated demand
and measured

calculation results consumption

\

| Average
measured
14 kWh/[m?a]

MR

Hanover Kronsberg | |D 0073
© Passive House Institute

Il

i

Low energy
(41dwellings) ~ Wiesbaden Hanover Stuttgart
Niederhausen Kronsberg Feuerbach

No detected performance gap when planning with PHPP: It is a reliable
design tool for efficient buildings such as Passive Houses and NZEBs!
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Variant calculation

Train-t NZEB

v Evaluation of design variants
v Building retrofit (complete or stepwise)
v Calculate several similar houses in one PHPP

Gymnasium Baesweiler, Germany; Photograph © Rongen Architekten
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Cost-effectiveness comparison

Train-to-NZEB

The Buliding Knowledge Hubs

Total annual costs

©PHI

inausprojekte e

Poorer thermal
protection

Il Annual operation costs

Better thermal

protection

Annual capital costs
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P designPH

Train-to-NZEB

sctie

e

Plugin for the 3D design software SketchUp

v Design the Passive House project in 3D
v Import the model into the PHPP
(quicker data entry)

For simple & complex
design!

e
e

i ©PHI
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Quality assurance

Train-to-NZEB

The Buiding Knowledge Hubs

2500+

people ﬂ%

worldwide Q
5600+ people Thaveseerson

worldwide

870+
components

lgfs/a/vﬂv
CERTIFIED

30+ people
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TR - roou

Starsete

~ Dieser Kurs INTRODUCTION

. PHdecision Arey
makers [EN]

Telnehmer/innen

» Kurse

Then

bening v

your iyl

>> elearning.passivehouse.com

[ improve your standard of in AN reduce youreneray use by up o 50%

[ pertorm as panned and eivertheir romises

™ tetaney

These short videos followed by some further materal wil help you understand the science

CTION

ou wondering how Passive House buildings can

you are in the right place!

ihe passive House concept. Whether youare a resdent. an investor or a poltican. you
ow It can help 10 have a postive impact on your e your bank accourt and even
! Clck on one ofthe following categorie to get starte:

evousess wvastors poumcuns
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E-learning for decision makers Tralin-to-NZER

The Buliding Knowledge Hubs

EEECZTER - rropucTion

Dsshboard
« Sitehome ~ Are you planning a new hor
- Curentcourse:
. P decision
makers [EN]
» Partcpants
+ Badges

Are you planning a new home or a retrofit?

» Courses

» Are you involved in sustainal

» Are you looking for a worthy investment?

me or a retrofit?

Are you looking for a new place to
call home?

How about a comfortable and airy

building? Whether you want to design it
from scratch, retrofit a charming old
house or just move into a more
comfortable apartment, check out these
videos to make a future-proof choice

>What is the trick?

> Energy efficient & so much more!
> A Passive House for everybody
>No performance gap

ble politics?
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E-learning for decision makers Train-fo-NZEB

The Buliding Knowledge Hubs

ISR 13 A passive House for

1-Videopresentation 51

2. Further materis

1-Video presentation

V2. Any budget &
construction

: m

KT 1 4 No performance gap

1 videopresentaton %
£ a

2. Further materia

2- Further material

IS Certified Passive House professionals

everybody

TO REMEMBER

waterials! © Passive House buldings can be

ofanyshape

© No i se o prameters toreachthe
Passive House standard

Good planing as well 2 careu exe
Passve House buidings, This ensure
and techoogy can e met hat s

e

Tofind  Passive House professionalin your regon. check ou these maps:
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INTERNATIONAL PASSIVE 9,
HOUSE CONFERENCE 2017 e e

Institute

Vienna | Austria

28 | 29 April 2017

with exhibition, workshops and excursions

i, i ROR £\ i\
:Q DEL(% Hmegtess "om@® EhETAST Q sinforia [N

www.passivehouseconference.org

MID-YEAR

' PASSIVE HOUSE DAYS

PASSIVE HOUS

DAYS

Passive House residents open their homes worldwide!

www. passivehouse-international.org

(= Train-to-NZEB
:') N/ Toe buiing Knowtedge ubs
=

With kind support from

The sole responsiilty for the content of this [webpage, publication etc.] lies with
the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use
that may be made of the information contained therein.

N Train-to-NZEB  This project has recsived funding from the European Union's Horizon 2020

) esearch and innovation programme under grant agreement No 649810.
The Burding Knowiedgs Hubs
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COPYRIGHT NOTE

© Passive House Institute Dr. Wolfgang Feist 2016

No unauthorised photocopying or reproduction

All rights reserved. No part of this slide deck may be reproduced or
translated, stored in a retrieval system, or transmitted, in any form or
by any means, electronic, mechanical, photocopying, recording or

otherwise, without the prior written permission of Passive House
Institute (PHI).

This slide deck is provided subject to the condition that it shall not, by

way of trade or otherwise, be lent, re-sold, hired out, or otherwise
circulated in any form without the PHI’s prior written consent.

The use of general descriptive names, registered names, trademarks,
etc. in this presentation does not imply, even in the absence of a

specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
All images, including but not limited to photographs, graphs, diagrams,

charts, schemes, are subject to copyright (irrespective of being
indicated by © or not).
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