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o Documented detailed analysis:
__ _‘,;m souse AQ€INg & performance of various building components
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_ Offices .
, Fassive House 'Tgwt-ﬁ House
Institute Institute
Darmstadt Innsbruck

Research and development
Quality assurance
Building & Component certification
Training
International Passive House Conference

www.passivehouse.com

Passive
Institute

House

™ Network

International

PASSIVE HOUSE

Assoduation iPHA

International Passive House network
Passive House promotion &
knowledge transfer e.g. International
Passive House Days, Passipedia,
Forum, Newsletter etc.

www.passivehouse-international.org
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.. bigger projects, often with added complexity

.. entire districts instead of indidual projects

.. PH ,Plus” / ,Premium for integration of renewables (optional)
.. increased focus on retrofit projects

More expertise and available components
Passivhaus is influencing political decisions

... all of this is happening around the world
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New York: Cornell Tech Bilbao, Spain:
21 & 28 storeys
6 storeys S
' = > 360 flats (social housin
flats (students) ( sing)
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_l’%ﬂ_wom China: Challenging climate conditions Q

Institute Passive House

Changxing, (Landsea) hot & humid

archiect: Ruge = Urumgqi, (Dacheng) cold & dry architet: Hennecke CBA

buiiding physics: PHI ) building physics: PHI
more information  www passivhausprojekte.de www passivhausprojekte de 1D 4246

! » B TR i N
'Bruck’ PH building, Changxing, south China ‘Xingfubao' I'lJITIC[i. north west China I
=  ZhuoZhou, (Hebei Xinhua) moderate

‘ZhuoZhou' Hebei Central China i ' Qingdao eco park, North West China
Contractor: Hebei Xinhua Curtain Wall Co. Ltd. contractor: Qingdao eco park
building physics: Dawid Michulec www.schoeberlpoell.at and PHI architect; RoA Rongen, Vallentin, Tribus; building physics: PHI
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Sl (aime

passive house'

dasign tool

Qingdao eco park, North West China
contractor: Qingdao eco park
architect; RoA Rongen, Vallentin, Tribus; building physics: PHI
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Passive House
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PH districts & regions

PassREg

Leading by example!

WWWw.passreg.eu
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| f,P)H Monitoring PH-Settlement Bahnstadt Heidelberg
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Heating consumption

2014: 14.9 KWh/(m?a)
2015: 16.4 kWh/(m?2a)

Success due to good quality
assurance process

Monitoring:
~ 90 000 m?
~ 1 400 flats

Heizwdrme Bahnstadt Wohngebdude 2014 und 2015
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€/myr
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0

Investment costs in Germany: Comparison of different energy
standards of residential buildings (kG 300+400, grss)

2.554 €

2.174 € 2.374 € 2.307 € 2.361€
I 2.307 € I I I
q(97,5%) I

I T T T 1

EnEV 2009 KfW 70 KfW 60 KfW 55 KfWw 40 Passivhaus

Quelle: 154 Objekte aus BKI Dafenbank 2009-2013

Source: Ralf Bermich, City of Heidelberg, 19th International Passive House Conference 2015
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Effects of the learning curve & component availability
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— FPassive House

Finding the right components
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house.com

wWww.passive

‘,—%W e Component Database

Institute

Windows

Show enfries

Picture Window type
v]
' 90 1]
% Operable 1 AL
J?' Operable A0
¢ J I Connection

Window
NatureLine PASSIVE

l Infe | U value calculation

Component id: 1025wi03
Manufacturer: ThermaDura
Category: Operable
Material: Timber
Uw: 080 WIM?K)
Efficiency class: phB
Spacer: Super Spacer TriSeal / T-Spacer Premi
Climate zones: Cool, temperate

Fiatie cint Frame width | Frame Uvalue | Glass edge ¥ value | Temperature factor
byimm Ug(Wiim2 K)) Wl(WH{m K)) fsi = 0,25 m2K/W

121 1.02 0022 0.74 B
105 078 0.025 0.76
132 104 0022 0.73

Top 105 078 0.025 0.75
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Q Two years since introduction of the PH classes
Passive House
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| Since 2015

Passive House

g)
Certified PHI

Passive House

Passive House

Passive House asiive House Instit Fassive House Insiitute fouse Institate
o idss I 3
S0
& =8 = =
w2 N .
- -]
EnerPHit < EnerPHit EnerPHit EnerPHit
Certilied Certified Certified Cerlifind
Retrafit Retrofit Retrofit Rerofit
: classic penmiym
Classic Classic Plus Premium
“ v
o

Passivhaus Classic
+ renewable energy
generation
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Low Energy
Building

(&)

Target buildings:

small houses in shaded or cold locations
near misses (e.g. airtightness target missed, wrong windows installed)
countries with limited availability of Passive House components

Requirements:

heating demand: PH requirements + 15 kWh/(m?a)
cooling demand: PH requirements + 15 kWh/(m?a)
PER demand: PH requirements + 15 kWh/(m?a)
airtightness: nsg < 1.0 ACH

Renewable energy generation: no requirements

Verification and certification similar to Passive House using ¥ |

J. Grove-Smith - Passive House Institute | #SPPHC17
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The goal:
- Efficiency + renewables to reduce carbon footprint of buildings.

Keep in mind:

* RE use is limited — it matters how much is needed.

« Time profiles supply / demand don’t match up,
storage losses need to be taken into account.

PER approach (Passivhaus Classic, Plus & Premium)
* Optimise system as a whole i.e. buildings in the context of RES.
-> Sustainable use of regional RE resources
independent of supply structure or political decisions
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) Passive House Classes
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(1) Functional definition, performance based*

- Limited useful energy demand
heating, cooling £ 15 kWh/m?., a)
- Comfort & building physics

ventilation, airtightness, temperature & humidity conditions...

(2) Total efficiency / climate impact

Non-renewable
primary energy

Passivhaus

>

Passivhaus

>

Passivhaus

>

Passivhaus
185 vkaua 1 Tar
fLE_IE i 2]

Renewable
primary energy
PER

*Further information: Passive House criteria on www.passivehouse.com
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Reducing the renewable source energy demand

» Efficiency measures for space heating have the biggest impact
(low RE availability during winter!)

= Electrical heating becomes more favourable, especially in
combination with heat pump systems.

= Biomass only encouraged to a limited extent.
(extremely valuable, competitive & limited resource !)

= Moderate use of gas and other fossil fuels important

J. Grove-Smith - Passive House Institute | #SPPHC17
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) Passive House and Renewables

Net-zero / plus energy often misleading !!

- Multistory buildings are discriminated despite their advantages
- Efficiency must come first

Passive House approach:

Take the building’s footprint area
as a reference for energy production.

Take off-site production into account.

J. Grove-Smith - Passive House Institute | #SPPHC17

29



@ Passive House Institute Dr. Wolfgang Feist
For personal use only. Slides prepared for the South Pacific Passive House Conference, February 2017,

O
%ﬂveﬂouse PaSSive House Classes

Instrtute

Requirement: Low useful energy demand - heating < 15 kWh/(m?a)

classic premium

EnerPHit EnerPHit\” EnerPHit
Certilied Certified Certified

. Certified . Certified i Certified
Passive House Retro Passive House Retrof Passive House b
Passive House Institule Passlve House Institute Passive House Institute Fassive House listitute Passive House Institute Passive Hoose Institute

classic classic

premium

@ Passive House Institute
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PHINZ @PH NZ - 3. M
This could soon be Ne
#SPPHC17

X

w Zealand's first #PassiveHouse Plus

Source: https://twitter.com/PHI_NZ/status/837528196266385410
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S,P)H EnerPHit = Retrofit with Passive House components
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f])
EnerPHit

Certified
Retrofit

Passive House Institute

Energy savings
= Economics

= Health & comfort
= Building physics
“‘Beauty”

Institut - Standort nnsbiuek
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S,P)H EnerPHit = Retrofit with Passive House components
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O
Path 1) Components must fulfill minimum quality requirements ‘I%ermira..»---

Certified
Path 2) Energy demand below threshold (heating + cooling) s

Fassive House Institute

International criteria:
Targets suitable for the local climate conditions
Full criteria: www.passivehouse.com

9

Selection of climate data

Country NZNewZealand

Region: A1

1-Mphahgt'>c sorting
Climate data set: NZ0006b-Queenstown

Climate zone: 3: Cool-temperate

J. Grove-Smith - Passive House Institute | #SPPHC17
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Building:éEnerPHit pilot project ; Map © 2017 Google, INEGI
Street:; bbbl oo ot L S
Postoodeliy: e Wellmgtou T S AR
Province/Courty Nzuewzealand

Climate data set: NZ0002a-Wellingion
Climate zone: i4: Warm-temperate Altitude oflocation
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Ere s
®s
Verification of EnerPHit criteria for building
components is based on climate zone requirements
EnerPHit (retrofit): Component characteristics
Building envelope to exterior air’ (U-valua) W/(m?K) 0.29 s Opague envelope' against... Windows (
Building envelope to ground’ (U-value) W/(mK) 0.38 < ..ground . 2nt air : Overall*
Wall w/int. insulation in contact w/exterior air (U-value) W/{m"K) s au- Exterfor |Interior ':h Exteior
; : j Climate |_!ation _|insulation | sulation® | paint’ | Max heat
Wall w/interior insulation in contact w/ground (U-value) W/im*K) < — transfer
Flat roof (SRI) - 2 according | Max heat transfer coefficient | Cool ::’9”'9'9“'
Inclined and vertical external surface (SRI) - 33 2 to PHPP (U-vaiue) colours | (Uonnatsiea)
Windows/Entrance doors (Uwip instased) : WImK) 0.78 < IWImR)] B WARFR)]
Windows (U instates) Wi{m®K) < Faell T -
Windows (Uw, ..-,_LNJ;.} WIm?K) . < 000 . oatlo
Glazing |.g--.ralue]‘— 0.50 2 Cold e . 065 0.
Glazing/sun protection (max. solar load) k\Wh/{m®a) 100 < Cool- P .
Ventilation (effective heat recovery efiiciency) % 82 z \ temperate I 2
Ventilation (humidity recovery efficiency) % 2 Warm- from =
temperate | Proect .
specific
Warm | heating | 050 075 - 2s[130[1.40
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® Passive House Institute Dr. Wolfgang Feist
For personal use only. Slides prepared for the South Pacific Passive House Conference, February 2017,

§)
" FPassive House

Institute

In one go ...?
OR in phases ?

Certified
Retrofit

Passive House Institute

Standort Innsbck

2
EnerPHit
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2014, German Federal Institute for Research of Building, Urban Affairs and Spatial Development

- Out of all construction sector investments
70 % go into refurbishments / 30% newbuild

- Of these 85%
were phased retrofit measures

Stepwise / phased

J. Grove-Smith - Passive House Institute | #SPPHC17
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200

180

-
[o2]
o

-
By
(=]

120

100

Specific Heating demand [kWh/m?a]

=]

Plan your retrofit strategy !!

Do it RIGHT! Avoid lock-in!

181
Locked in
146 >
117
Future proof
25 25
2015 2016 2028 | 2035 rest of
before retrofit retrofit retrofit building’s
retrofit step 1 step 2 step 3 lifetime !!
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\’) EuroPHit
— FPassive House

20 projects — 11 completed

Institute

www.europhit.eu

Total of TFA to be retrofitted : 40 000 m?

J. Grove-Smith - Passive House Institute | #SPPHC17
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L]
EuroPHit
www.europhit.eu
Current situation: Possible solution:

_— - i Window installation

Aluminum »
shesl

Teenperary
insulation ="
block

PVC peatiie =

E‘detﬂg - “ g! qu::

| ]
Ventliatlon concepts || !

!

-

L
= |
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!,P)H Certification scheme for stepwise retrofit
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i
1
1

~old b.uilding

Energy memand Ina gerarmsa Cvr e resae segs

: | * g 5 \

a o Emv

EnerPHlt version 9.6

e Clearly defined retrofit steps
(order & energy savings)

e Interdependencies between
measures considered

- No lock-in !
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S,P)H 1) Assess building & plan your retrofit strategy

Institute
Source file: 'EuroPHit_SBS_Windows_2_EnerPHit_PHPP.xlsm' (PHPP version: 9.3)
Scheduler
EnerPHIt Retrofit Plan: End-of-terrace Passive House, Example City, DE-Germany
Retrofit steps: 1]2 3 4 5
|Last |
;[enetwatblﬁblﬁﬁlﬁélﬂG:Iﬂﬁtﬂbhégtﬂﬁﬂlﬁh—blﬂﬂ
: | &858 8888 scclgagescs8 8|8 332
Assemblies | A A A A R A R ~ ~
Render facade 1966 s
Facade decoration | 1966 7
Balconies/Loggias | 1966
Exteriordoor | 1967 X
Pitched roof covering | 1966
Flat roof
Roof weatherings 1987 | | | | | X
Windows = 1966
Blinds / sun screens 1966
Basement ceiling 2022 x B
Boiler 2015 =l .
Ventilation 2017 [ _ 1 1 | B .
Solar thermal system 2035 ; X
Good condition
Slightly worn out, small repairs necessary
| Quite worn out, larger repairs necessary

End of service life
Time of refurbishment (actual/recommended)

*based on: “Aging characteristics of building components and maintenance costs’, Professor P. Meyer

50 J. Grove-Smith - Passive House Institute | #SPPHC17
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2) Model retrofit steps as PHPP variants

Fassive House
Institute
E w - e E E § -] §
Select the active = g =% ?': 2 E-‘é 2 = 2
Vdri::lbl:l:}:: EE 2 g £z Falie= £c 2
2E - =52 §s&= PR §
3 t a 2 [ o
Results ] Units 4 1 | 2 | 3 4
Heating demand| KETU/(ft*yr) 3.76 1118 2778 37 37
Heating load  BTU/{hc ) 3.03 80 | 145 3.0 |
e duma“d;. e e ey
e | ! i
- R etan i % = = : R St
PER demand KBTU/RYy1) 19.65 2929 61.6 Y [ w7 |
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Final energy
User determined results
Input variables Units Value 1 2 3 4
Building assembly layers R-Value
a | Interior insulation layer; R per inch 515 3.61 515 5.15
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1-Existing 2-Moderate 3-Passive House

Parallel calculation of up to 100 variants
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) 3)Link PHPP results to ERP

Institute
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e Order & timing of retrofit steps

e Guidelines and clear
documentation of
interdependencies & intermediary
stages

Optional: Investment costs and
cost effectiveness
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4) Obtain EnerPHit Pre-Certification ©

FPassive House
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@
' y;ﬂ've:‘fowe PaSSive House 25 years on- "m

Instrtute

Quality assurance is more important than ever!

= Training / knowledge transfer
= PHPP for reliable planing
= High quality components

Learn from what is already there!
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Passivhaus: 25 years on
& step-by-step EnerPHit

Jessica Grove-Smith, Passive House Institute
Jjessica.grovesmith@passiv.de
www.passivehouse.com | www.passipedia.org

SPPHC17, Christchurch, 5" February 2017
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Copyright

The present collection of slides was assembled for the following event:

South Pacific Passive Hous Conference, #SPPHC17
Christchurch, 3-5 February 2017

The contents are the intellectual property of the Passive House Institute.
Further use of individual contents is not permitted
without the express permission of the Passive House Institute.
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