Trecodome - Low Energy Buildings in Europe

'\ _ Low Energy Buildings in Europe

« the climate challenge

< what is low energy housing
Towards passive and net zero energy buildings ~ | ¢ Why paSSive housing

* passive housing in Europe
L vision for the future
examples

Chiel Boonstra

= . Trecodome |

Development

Projected climate change @ i

HIGH base
emissions

1. the climate challenge

6.0 —f

50
wd — E
204
20

Development
path with
Low
emissions

Global surface warming (°C)

I_,
AT
B2

A

AZ
ATFI

Trecodome
Source: IPCC

Differences in per capita emissions
30 Tamnext
|Population 19791 _ ________________NowAmnex!: Population803% __ _____
v
25
20 +
% Average Annex |:
Q 16.1t COeqlcap
S
& 15
o
) s Ol?er non-Annex I: 2.0%
- <
1048 g ¥
8 53 NS . Chi
T _ 2% M% & ina /:\;eraégg no/nrArmex [
2 £ t COx
s JOE << 5 5s -
z 5 g s~ . <g Non-Annex |
2 s £ o
0 1,000 2,000 3,000 4,000 5,000 6,000 7,000
Source: IPCC - Source: Stern-report

NHMF Conference www.trecodome.com



Trecodome - Low Energy Buildings in Europe

World GHG Emissions Scenario Supply Demand
)
Primary energy -sc” Energy uses
&
NG
E ventilation
§ cooling
d -20%- 18,0100 ;3 heating
»
g ~40% 100 67 § washing
é ~80% | sdssd multimedia
= -80% 3 2\23 mobility
T00% T T T i o droren industial
1980 2000 2020 2040 2060 2080 2100 20300
Trecodome

2. what is low energy housing Passive & [ n Strategy

Utilize solar heat

Reduce electricity consumption

Source: SINTEF, Norway
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Where do we stand

200 kWh/m2 - existing building stock
100 kWh/m2 — standard renovation
50 kWh/m2 — new homes

25 kWh/m2 — passive renovation

15 kWh/m2 — passive housing
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15 kw

Continuous insulation
* U values in range of 0
* U glazing in range of (
« U window frames aro
No thermal bridges
* No unwanted air leak

Quality criteria

* Heat demand less than 15 kWh/m2

» Total energy less than 120 kWh/m2 in
primary energy

» Passive House Certificate

[Note: electricity has factor of over 2.5]

15Kk

A breathing indoor environmel
» Balanced ventilation with hee
* Operable windows

Summer nig

* Ventilation rate between
4 — 20 depending on
climate and temperature
difference

« Night ventilation allows
building to cool during
evenings and night

L

The two remaining energy uses in
passive house require

Low energy domestic hot water system
* read as solar collector for DHW

Low energy electrical appliances
* devices with real on/off buttons

» No standby losses from digital tv box,
cable modem, chargers, digital metering
systems ...

NHMF Conference
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Renewable energy

3. why passiye housing
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Towards zero emission

» Passive House standard to achieve low
energy demand

» On site renewable energy to cover a
significant part of the energy balance

« Off site renewables help improve the
overall performance of the electricity
grid

occupants influence: the average is important
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Why should we do it

» Need for a robust standard, which may
survive next 50 years

» New distributed energy generation does
not come in large quantities

« Small energy demand can be met by high
% renewable energy

4. passive housing in Europe

NHMF Conference

www.trecodome.com




Trecodome - Low Energy Buildings in Europe

NHMF Conference www.trecodome.com



Trecodome - Low Energy Buildings in Europe

5. Future Vision

Vision

Local solutions

Global issues

Climate change
CO, emissions
Fuel resources

> Common goal
> Common strategies
> Different answers

Common strategy
.

1. Energy eﬁicienci

2. Renewable energy

Current thinking in construction Integrated thinking needed
heating ventilation
ventilation
energy
materials
energy
materials
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Kroeven — Roosendaal
facts + figures

Chiel Boonstra - Trecodome

general meeting Roosendaal 14 June 2011
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Passive renovation,

y

U values

— e Roof: 0,11 W/m2K
« Walls: 0,11 W/m2K
» U frame: 0,95 W/m2K

renovation
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PHPP calculations

 Passive House Certificate for mid terraced
units
ng,=0,6 ng,=1,0
e Mid terrace 18 22 kWh/m2
e End terrace 25 29 kWh/m2

Monitored n5o =1,0—-1,5

Trecodome
Passive renovation — 80%
Kroeven 505 before after Kroeven 505 before after saving
rent 500,00 565,00 (65,00)
m2 floor area 120 120 .
units 134 134 Energy costs price per month per month per month
total m2 16080 16080 gas [in m3] 0,67 1700 94,92 500 27,92 67,00
electricity [in kwh] 0,22 300 5,50 300 5,50 0,00
per m2 100,42 33,42 67,00
Space heating [kwh] 12500 104 2500
Hot water [kwh] 4000 33 2000 Moatily contn mowme fntme - Fulere emerny mae
Cooking [kwh] 500 4 500 120 =
17000 142 Tecsame
rox § =
Electricity [kWh] 3500 29 3500 0 "” -
[l A= | [
||||M|M W ‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘|‘ ||‘|| - [T
AR NIRKAO ] 1. |
Investment 25.000 Refe rence - 30%
Rent increase 100% of saving
NPV 130 ytears l:vwnezr5 000 tenant mazls 000 Reference before after saving
:'ne‘rﬁle'liije “15.992 “15.992 rent 500,00 525,00 (25.00)
added value 6.744 6.744 .
reduced living costs 20.870 20.870 Energy costs price per month per month per month
~2.265 20.870 18.605 gas [in m3] 0,67 1700 94,92 1250 69,79 25,13
electricity [in kWh] 0,22 300 5,50 300 5,50 0,00
100,42 75,29 25,13

Momtisly conts mow s futwe - falre enerny e
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Investment 10.000

Rent increase 100% of saving

NPV - 30 years owner tenant total

investment -10.000 -10.000

rental income 6.003 6.003

added value 2.697 2.697

reduced living costs 7.834 7.834
-1.299 7.834 6.535

Compact heating system

» Mechanical heat recovery
Solar storage tank 150 liter
» Condensing gas boiler

* 5 m2 solar collector

At completion of the renovation works
blowerdoor tests have been made
resulting in an airtightness figure of
1.0 airchanges at 50 Pa.

Infrared imaging of the units did not
result in any anomalies

Next generation

Example Groenewoud
Tilburg, TBV Wonen

Innovations

* Fresh air supply via external ducts,
integrated in facade approach

* Filling the gaps between prefab elements
and existing walls.

 Blowerdoortest: 0,7 airchanges at 50 Pain
end terrace
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=2ReBuild

Munich Demo
Residential block GWG Miinchen
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819.327.000 m2 WAl.
11.608.000 units
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Central thermal

solar panel l_l-EIEIr_]IJ:ITj:

Central heating and
storage - biomass

i | Energy supply
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21. September, 9:30 h

21. September, 12:00 h
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21. September, 15:30 h

Passive Renovation —
Rotterdam

First PassivHaus certified
project in The Netherlands

G
Y
Before renovation —

Built in 1900 == i _ =1

typical architecture S90S BN s §u s Sui Gk i sues §aee AN
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Original renovation plans

Per house (7 times)
+ One deep three storey unit

+ One deep two storey loft
appartment

N T T Corner house
}};ﬂﬁ . l_ + 5 appartments

« Insulation accordin%to Building
code (U=0,4 W/m2K)

* Mechanical exhaust ventilation
+ Condensing gas boiler heating
+ DHW

VILLANOVA

>

Detail; front elevation with new windowframe and integrated shading

NHMF Conference www.trecodome.com
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?

NHMF Conference

PH certified window frame, NIVEAU. ww. au.de
Trecodome Trecodome
Trecodome Trecodome
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Heating, ventilation, hot water

» Condensing gas boiler + radiators
» Heat recovery ventilation
* Solar thermal for hot water

PHPP calculations

 Before: 200+ kWh/m2
 Standard: 95 kWh/m2 — 230 kWhp/m2
» Passive: 25 kWh/m2 — 126 kWhp/m2

What were the passiv-costs ?

+ Additional investment € 25,000 per flat
« Flats sold at market prices

* Increased value after one year: € 100,000

Typical NL energy figures

Figuur7.v  Gemiddeld gasverbruik (m?) perm?ghos
perwoningtype en energielabel

am
GrmoaE»

N kap 20 kap tussen- tussen-
btk aftoek WOrng woning
S0-110m*  110-140m¢  30-110m*  110-190m*

= Bron: VROM, november 2009 Trecodome |
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Monitored energy figures

* Before: 25,000 — 30,000 kWh
gas
» Average NL 15,500 kWh gas

 Sleephelling 4,000 kWh gas

—

. ' . .
WERKELIJK GASVERBRUIK IN M* PER JAAR

Energy costs

» €10,00 per month for heating
*« €£9,00 for domestic hot water

Figuur 7.1

Trecodome

Gemiddeld gasverbruik (m®) perm?gho ®
perwoningtype en energielabel

kot

Bron: VROM, november 2009 Trecodame

» Need to consider future proof energy costs

* Need to address ‘long-term’ carbon targets

* Need to rethink the scale of EPC’s

Trecodome |

don't have t_o‘-"p-ay for.energy
you don't use’ ¢

THANK'YOU

chiel.boonstra@trecodome.com
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