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Intelligent Energy Europe EPISCOPE Project (2013-2016)
» Follow-on from TABULA (2009-2012) & DATAMINE (2006-2008)

» Partners in 16 Member States
» Objectives:
— To produce National Building Typologies

— To develop Methods to Track the Refurbishment of Housing
Stocks (local and national), e.g. what proportion stock has been
refurbished to date?, what proportion of dwellings are getting
energy upgrade works done each year?
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Irish Building Typology TABUL

Building Typology Brochure
Ireland

!

A detailed study on the energy performance of typical Irish dwellings
August 2014

« 31 existing dwelling types
* 3 new dwelling types

« standard and advanced
upgrade analysis for all
existing dwelling

WWW.episcope.eu

http://episcope.eu/fileadmin/tabula/public/docs/brochure/
IE_TABULA_TypologyBrochure_EnergyAction.pdf
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EPISCOPE

Welcome Building Typology Building Stock Monitoring Download & Contact IEE Project

# = Welcome

Welcome to the joint EPISCOPE and TABULA Website

2016-02 | Excel workbook "tabula-calculator.xlsx™ published - includes current TABULA typology data | <LINK>

2015-1 | EPISCOPE Tool included in the BPIE Data Hub launched | <LINK=

2015-11 | TABULA WebTool: new version published | <LINK=>

2015-03 | Mapping Tool showing Energy Efficiency of Housing on the Northside of Dublin City | <LINK=>
2014-11 | Report: Inclusion of New Buildings [ NZEBEs in Residential Building Typologies | Download <PDF>

| Download the presentations from the EPISCOPE Experts' Workshop, 18 November 2015 in B ® 20 national typOIOgy brOChureS
* TABULA webtool

16 pilot action reports

The European project EPISCOPE has been launched in April IEEP ruject EPISCOPE
2013 as a follow-up of the TABULA project. The typology
concepts and contents developed during TABULA form an
integral part of the new project and are therefore presented
at this joint website together with the new EPISCOPE focus of
building stock monitoring.

For mare infor-
Co-funded by the Intelligent Energy Europe mation about
Programme of the European Union building typologies

consult the TABULA
website section:

Basic ldea mgum

The overall strategic objective of the EPISCOPE project is to make the

Ml ibmmion s Blldicea Tiamalams
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http://www.episcope.eu/

Existing Buildings: Revised Upgrade Measures (2014)

Standard Level Measures

Advanced Level Measures

Roof U-Value 0.13W/m?K 0.13 W/m2K
Flat roofs 0.22 W/m?K 0.22 W/m3K

Wall U-Value 0.27 W/m?K - 0.48 W/m2K* 0.15 W/m?K — 0.27W/m?2K
Wooden Floor (replace) 0.25 W/m?K 0.25 W/m?K
Windows U-Value 1.4 W/m2K** 0.9 W/m?K
Doors 2.0 W/m?3K 1.5 W/m?K

Space heat generator
efficiency

90% gas, 90% oil, 89.5% Condensing
Wood Pellet Boiler

Air Source Heat pump: 380% min, Ground Source
Heat Pump: 400% min, Air to Air Heat Pump 270%
min

Water heat generator

90% gas, 90% oil, 89.5% Condensing
Wood Pellet Boiler

Air Source Heat pump: 380% min, Ground Source
Heat Pump: 400% min, Air to Air Heat Pump 270%

Heating controls

efficiency
min
40% contribution of total ener, 10% electric
Solar Thermal ? . . gy (10%
immersion)
Full zone control

Full zone control

Cylinder Insulation

50mm, spray foam

Increased Capacity Cylinder* with 50mm spray foam

Mechanical Heat
Recovery Ventilation

92% minimum efficiency, AP<5 m3/hr/m?**

Demand Control Extract
Ventilation

Specific Fan Power min 0.18W/I/s

Photovoltaic panels

4-8 panels***

Co-funded by the Intelligent Energy Europe
Programme of the European Union

Advanced measures will achieve B2-A3 ratings
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Standard Advanced
No. Age Band: House type Current State Measures Measures
1 1800-1899 SFH.01.Gen G B3 B1
2 1800-1899 TH.01.Gen G B3 B2
3 1800-1899 TH.01.325SB E2 B1 A3
4 1800-1899 SFH.01.325SB F B2 B1
5 1900-1929 SFH.02.Gen G Cc2 B1
6 1900-1929 TH.02.Gen G B2 B1
7 1900-1929 TH.02.325SB G C1 B1
8 1930-1949 SFH.03.Gen G C1 B2
9 1930-1949 TH.03.Gen G C1 B2
10 1950-1966 SFH.04.Gen G B3 B1
11 1950-1966 TH.04.Gen G B2 A3
12 1950-1966 TH.04.HBlockHBF G B2 A3
13 1967-1977 SFH.05.Gen G B3 A3
14 1967-1977 TH.05.Gen G B2 A3
15 1950-1966 AB.04.Gen G B1 B2
16 1978-1982 SFH.06.Gen E2 B3 A3
17 1978-1982 TH.06.Gen El B2 A3
18 1978-1982 SFH.06.HBlock El B2 A3
19 1978-1982 TH.06.HBlock El B2 A3
20 1983-2004 SFH.07.Gen D2 B3 B1
21 1983-2004 TH.07.Gen D2 B3 A3
22 1983-2004 SFH.07.Hblock D1 B3 A3
23 1983-2004 TH.07.Hblock D1 B3 A3
24 1983-2004 SFH.08.Gen D2 C1 A3
25 1983-2004 TH.08.Gen C2 B2 A2
26 1983-2004 SFH.08.Tframe C3 C1 B1
27 1983-2004 TH.08.Gen C3 B3 A3
28 2005-2010 SFH.09.Gen C1 B2 A3
29 2005-2010 TH.09.Gen B3 B2 A3
30 2005-2010 SFH.09.Tframe C1 B1 A3
31 2005-2010 TH.09.Tframe B2 B2 A3

Refurbishment
Analysis
Results

(based on
DEAP BER
calculation)



Terraced house, hollow block, 80°s

Natachad hansa cnlid hrick vuslle 1000 |

, Terraced house, solid brick wall, 1900 |

[ Terraced house, mass concrete, 1930 |

[ Building elements : [insutation [U - value |

Description: La
house typically
Nommally brick
and rear. Intemny
external wall ing

Description
Typical redbrick h
etc from late 1800:

Bungalow, hollow block, 1950°s l

Building elements : |1n-u-uon [u.m ]
T 1 i i

emi detached, hollow block walls, 1970]

extension to rear.
wall insulation. S
can be retrofitted.

Roof insulati
standard pacl

Wall insulatio

¢ | Windows and|

Space and wa
ing system an(
trols

*alzo includes drasghict

R

“SEEEEIRE

“also includes draughtst

e 1

Description
Temaced house, ver
19405, Originally by
conctete walls and
candidate for exterr

Roof Insulatior
standard pack

Wall insulatior

Windowy and

ce and wat

Frin

ot 1. Costs e i

I Terraced house, cavity walls, 1978. ]

sit e 1000 |

Description

19505 detached bungalow
hollow block walls, uninsy
and a standard pitched roo
tween the attic joists. This
lin and east coast areas in

Description

Description

Very typical rural bungalow

polystyrene wall insulation

struction. The part-filled cavf | Description

ing in additional insulation® | Thig house was found in Dublin and had hollow block walls
with intemnal dry-lining. If it was located outside Dublin,

small cavity beh
R |All wall would
0
E Descrip
Terraced house wi
" [Roof insutation and found in Dublin by
standard package® house is a perfect
- floors were standa
2 | Wall insulation options are limited
5| Flat roof insulation e
+wi Doors Al insula
Windows a1
< [ Space and water heat
ing system and con- g
trols
Spaceand ¥ [~
DTSRRI [} M (vobreti O
troks

Il

Primury Eosey]

*eete: 1 Costs e indicative

cavity wall construction would be more likely. The room in
the roof at first floor level would have has modest insulation
Refl | at the time of construction and could be much improved.

Detached bungalow, 1993

= | Detached bungalow, timber frame, 2001

PR ——

Primary

Building elements : Insulation |U- value
Walls Timber frame 50-100 mm. 055
Roofs Pitche tion between joists 150 mm 026
Floors | Solid 2030mm 041
I“m..w, Dosble glazed, woodPVC frame, 12 mmgp |aa 28
[Doors_[Fovamorin 30

Heating systems characteristics: Fuel Efficiency

Certral hesting boile, primary pipework. | Gas o

Description Secondary

Timber frame to becom

Electricity

popular in the late 1990s and has made up more than 10% Hot water

of the market from 2000 onwards, Apart from adding addi-

From primacy heating system Separated time coatrols,

tional roof insulation, the focus for retrofit would be on Cylinder

Insulated with 351rem speay foa, cylinder thermostat

upgrading the space & water heating systems.

Controls

Separated timers for SH and

7, room thermostat

Con
0 Bul 7
Refurbishment steps — stand:
Roof insulation and ° Building fabric upgrade steps:
standard package*
Roof insulation and 200 mm mineral wool over’
2| Wall insulation ! | standard package* Add | insulation.

N

Walls are insulated, but the thickness of the insulation is below the
stalling external wall insulation to achicve a U-value of 0.27 W/m’
ing extemal wall insulation is around 10-15 years. But in this case,
around 80 years. Therefore it is not recommended on economic grot

dards is also possible, but due to long payback times, this step is nof

Space and water heat-

**cte: 1 Cods are i

ing system and con- Systems upgrade:
trols L
Condensing boiler 90% effi
Space and water zones with time and thermos]
sasoincludes &raughtogpiog 508 | | heating systemand | Replace [water heating
= controls Hot water cylinder insulateq
Refurbish

= “also inchudes oenm lagging jacket for DEW end
P Refurbishment Steps—Standard Measures

S5 “p|
= we
Primary Energy|
*¥Note: 1. Costs are indicative only 5

Brimary Energy: KoMy

*4Note' 1. Costs are indicative only, based on typical prices (20!

Refurbishment steps — standard Frint enegyl | Carbon Dicrcde {Ehergy
ps KWh/mly kgCOym’y |Rating
o Building fabric upgrade steps: Expected 215 43 c3
U-values | (actual state) | (actual state)
Roofinsulationand | Add | 150 mm of mineral wool over the existing
! | standard package* insulation 013 197 30 c2
Systems upgrade:
5 |Space and water heat- Condensing gas boiler 90% efficient, additional space 150 29 B3
ing system and con- | Replace | heating zone
trols

“also includes oot agging jacket for DHV cylinder Estimated costs and payback time**
. Measure | Estimated costs | Payback (v)
Refurbishment Steps—Standard Measures
=
Step 1 €950 86
o ™ Primary Energy
Step2 €2,060 7.6
=, SoutonDRede Total: €3,010 79
o Standard upgrade summary
Consumption of primary en- 65 kWhvmr'y
engy reduced by:
o
2 ‘ & Emission of carbon ~ dioxide
- il = reduced by:
Primary Energy: KWhify, Carbon Dioxide emissiors. kgfnly
**Note' 1. Costs e indicatve caly, base 1) 2 of many cptians, espev




-mgul-ﬁ 10. Bungalow, hollow block, 1950-1966 gﬁﬁ; e estingsystem iperace
N ] o : HrmEmne i ﬁﬂﬁc; ______________ i Fagturs: Standard Advanced
Refurbishment steps — standard Prim. energy | Carbon Diox- | Energy
kwh/m*/y |ide Rating
kgCO./m’fy
Refurbishment steps — advanced Prim. energy |Carbon Dioxide |Energy
kwh/m’/y kgCo./m’fy |Rating
0 Building fabric upgrade steps: Expected U- 544 140 G
values (actual state) | (actual state)
1 | Roof insulation and Add | 250 mm mineral wool between and over the ceiling 0.13 AR1 125 G

standard package" joists and installation of required roof vents .

2 |wall insulation Add | 150-200mm external insulation to both wall types 0.15 348 aQ E2?

* package also includes draught stripping, 20mm lagging jacket for HW cylinder and low energy bulbs. . .
Estimated costs and payback time**

[=]m]=]

Refurbishment Steps—Advanced Measures Measure Estimated costs Payback (v)

Step 1 £2,354 31

=i

Step 2 £23,693 16.3

400 Step 3 £754 29

H Primary Energy

Step 4 €12 887 20.1
200

Step 5 £3,847 71

HE Carbon Dicxicde

Step 6 £€20,101 126
200

Total € 63,636 12.15
Loo Advanced upgrade summary

Comsumption of primary energy re- 480 kWh/m*/y

duced by:

anar'f Energy: kthm f*r. Carbon Dioxide emissions: kgfm Carbon dioxide reduced by: 124 kgCOzfm’ly

**Note: 1. Costs are indicative only, based on typical prices (2014). 2. Measures analysed are one of many options, especially for the renewable heating systems.



Tips when planning Retrofits

Address heat loss and ventilation losses before considering heating
systems or renewables

Reduce heat losses via insulation upgrades to roofs, walls, floors
(where possible), windows, doors with priority for shortest paybacks

Reduce ventilation losses via draught-proofing or replacement — ensure
adequate ventilation is maintained and establish a ventilation strategy

Looking to the longer term, consider space and water heating options
that will offer lowest running costs and/or best environmental impacts

For best final BER scores, be sure only to use materials or products
with recognised Agrement / Test certificates

S.R. 54:2014 — Code of Practice for the enerqgy efficient retrofit of

@ NSAI

Standard Recommendation
S.R. 54:2014

buildings
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EPISCOPE Pilot Action:

Tracking Energy Refurbishment on Northside of Dublin City

Huntstown Jealy : "R ey

P @ 5
‘\_{ ;;{)} Ballymun ' Santry.
20 Finglas
anchardstown
Whitehall
Glasnevin
Castieknock
Cabra Drumcondra
Fairview ™
.M F SrX {
i = oy ’
] ‘Pdlmersmnn Park East Wall™%
Stoneybatter AV feap | -
Chapelizod Islandbridge DUb“P Docklands

“® » Pilot Action Area data:
| — Population: 307,000
— 134,000 dwellings

n % Walkinsto

— 1,242 Small Areas (50-200 dwellings. Lowest level for compilation of

Clongriffin
Donaghmede Baldoyle
Coolock Sutton
Kilbarrack
Artane
rtane Raheny e
Kulle;!er -
Clontarf

-
Howth

statistics in line with data protection. Must nest within Electoral Divisions)

— 93 Electoral Divisions (smallest legally defined administrative areas in
the State for which Small Area Population Statistics are published from

the Census)
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Aggregate Annual Refurbishment
Rate/Trend — Northside of Dublin City

Aggregate Trend (annual):

BER / \
3 * National Research / A

ggregate
Element Progr'mes Field survey Tool trend
Walls 1.06% 2.20% 2.50% ! 2.40%
Roofs 0.76% 4.50% 2.60% 3.60%
Windows N.A. 3.20% 2.20% |\ 2.70%
Boilers 0.51% 4.20% 2.00% 3.10%
Controls 0.04% 0.80% N.A. 0.80%

N

Aggregate trend gives base assumption for
‘business as usual’ Trend Scenario
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Current Trends & Target Trends

(primary energy calibrated for actual use)

Kk m2 fy

/

100

250

Primary Energy Demand & CO2 Emissions - Current and Target Trends

m \\

100

kgC02/m2 fy

= Current Trend - enengy

e Tarmet Trend - enerngy

- 30 e Current Trend - 002

‘ e Target Trend - D02
50 20
\ - 10

T T T T T T T
R R g R S &
AT AR A T DT BT A 'p""pf‘t‘m“b'\?ﬁ‘? "‘h"‘h'p"'hm“#m“b'\?




EPISCOPE Pilot Action Target Scenario

To bridge the gap to achieve 80% by 2050
will require, in addition to the current trend,
we need to achieve

— a DEEP retrofit of 75% of the residential
stock (i.e. to primary energy value of
circa 43 kWh/m2/year)

— A 65% decarbonisation of the electricity

grid
Here’s a mapped view>
Co-funded by the Intelligent Energy Europe FF

Programme of the European Union EPISCOPE







Wall U Values
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Roof U Values
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Map Layers S =

Roof U Values (Insulation)SA ¥ | @ | =
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B ~v9 U < 016 (> 250mm]
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EPISCOPE
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Primary Heating Efficiency

Map Layers

L

Heating System Efficiency SA ¥ & =

. Efficiency <= 88%
/ Efficiency = 68% and <= 79%
/ Efficiency = 79% and < 86%

. Efficiency == B5%
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Heating Controls

Portmarnock
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Heat Controls Category SA* ¥ | @ =
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m C: Full Zone Control

- Not Defined
o-

Heat Controls Category SA Pie ® =

Islandbridge - =%

- £: No Thermostatic Control

= ek I Ringsend e ‘RAazzaa= >ZZ =g B: Room Thermostatic Control
Kilmainham* e [iperties Nk S ¢ S~ Sy . /

“ C: Full Zone Control

Dolphin’s B;m e ; 1'

) ; P Ballsbridge, : u
Harold's Cross , e\ Sandymount
2 g T , @
nnybrool e 4
Crumlin , ay! n P e ‘_
= AT E Milltown? "+ AN !

Co-funded by the Intelligent Energy Europe

Programme of the European Union EPI s C 0 PE




Conclusion

» Huge amount of energy retrofit to be done

» The involvement of local community groups is critical
— one-off retrofits won't suffice

> Lots of excellent resources available

» Finally, watch out for NZEB Open Door events
weekend of 11th — 13t November 2016

www.nzeb-opendoors.ie

nearly
zero energy

buildings
OPENDOORS DAYS
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