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Energy RenovationSummary

Toequipthe learnerwith the relevantknowledgeand
skills required to understand the impact of using
suitable materials and energy efficient equipment,
with costoptimisationfor renovatingbuildings
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Energy RenovationObjectives

1. Discuss the implications apgrading the energy performance of existing buildings skills for
construction workers
2. Outline how to achievlw-Risk, highmpact energy renovatiorworks using suitable materials and
systems (technologies, equipment, controls)
3. hdzift AyS GKS A YL Niliforgudpdse2 FY [0 KSNIOKZEA OSy R FLIN® RdzO( a4 A
buildings to maintain a healthy, energy improved building.
Identify and outline how taletect building defectausing case studies
Outline anenergy retrofit strategytaking into consideration air tightness, choice of insulation, ventilation,
and renewable heating/cooling systems
Outline the principles needed to achiegest optimisationfor energy renovation
|ldentify cost analysis comparisons to achiex&Bisingbest practicecase studies
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Energy RenovationContents

On some of the following slides
you will see this icon:

Topic 1¢ Renovation Strategy

Topic 2¢ CostOptimisation

Click and play to find out more
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1. RenovatiorStrategy

Energy Efficiency for Construction:
Energy Renovation

Insert Organiser Logo Here
For illustrative purposes only
delete this shape from final
presentation

m H
e
wn .
- N

* Co-funded by the

**
* *
Erasmus+ Programme
* Kk

of the European Union

TUS

Technological University of the Shannon:

Midlands Midwest
Ollscoil Teicneolaiochta na Sionainne:
Lér Tire larthar Lair

v'v

CONSTRUCTION
BLUBPRINT



. Co-funded by the
* Erasmus+ Programme
of the European Union

Key Guidance for Renovation

This SR54 provides technical guidanceon the energy
efficient retrofit of the building fabric and services,the &) NsAl

application of retrofit measureson a whole dwelling SRsazons
basis,generalbuilding scienceand the managementof |
retrofit projects

The building fabric and services clauses have the
following structure:
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Wheremore than 25%of the surface areaof
adwellingundergoesrenovation

Surface areaf dhermal envelopee

= surfaceareathroughwhichit can loseheat
to the external environment or the ground,
iIncludingwalls, windows floorsandroof

ImageSourceMosArt
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What WorksConstituteaWa | @ 3 M2 O G A 2 Yy QK

Table 6

Elemental works that are included in the
surface area calculation for major
renovation'?3

Co-funded by the
Erasmus+ Programme
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External walls renovation

. External insulation of the heat-loss walls

. Replacement or upgrade of the external walls’
structure

= Internal lining of the surface of heat-loss walls

" Major renovation requirement can be activated by works to a
single element or to a combination of elements as per column
1 of table 7.

Windows renovation

. Replacement of windows

Roofs renovation

. Replacement of roof structure

Floors renovation

. Replacement of floors

2 Where major renovations to walls, roofs and ground floors
constitute essential repairs e.q. repair or renewal of works due
to fire, storm or flood damage or damage as a result of a
material defect such as reactive pyrite in sub-floor hardcore or
defective concrete blockwork, it is not considered economically
feasible to bring these renovations to a cost optimal level.

Extension

. Extension works which affect more than 25 % of the
surface area of the existing dwelling

3 Painting, re-plastering, rendering, re-slating, re-tiling, cavity
wall insulation and insulation of ceiling are not considered
major renovation works.
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Typical Buildings versus Deep Retrofits

Building Stock Major renovation/Deep retrofit

Heating load m

re than Heating load only

VLA R ) S
-
Negative % 3
racdiant heat Optimal thermal ¢
balance comfort
Surface _-Su rface
9°C > 17°C
Alr Alr Outside
9
21°C -12°C Outside 21°C | 42°C
Cold
air
s, c
0§ i
Radiator to YUY 2“
compensate o, '
cold temperatures No additional radiators s
U T
/\ T A1 H Insert Organiser Logo Here H TUS ) ) v
</ Energy Efficiency for Construction: ImageSourcePassive House Institute Fo lustatv purgoss nly - Tochnological Uriversity ofthe Sh
R Energy Renovation presentation _—! Ollscail Teicneolaiochta na Sionainne: CONSTRUCTION
V o Wy L Tirelarthar Léir ﬂlUEpR"ﬂ



What about Extensions?

Wherean extensionaffects> 25% of the surface area

of the existingR ¢ S { f ehv¢l@& then the final
energy performance of the completed dwelling
shouldachievethe costoptimal level

(1) XKL25kWh/mZ2.year

Or

(2) Implement performance improvements

(sameasabove,plus needto upgradewallsif U-value>
0.55 W/m2k for cavityand0.35for W2 (i &ISEIND & Q U
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Case StudyMajor Renovation Extension Trigger

Total dwellingenvelope area (based oninsulation

at ceilinglevel):
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ImageSourceMosArt

Floorandroof=2x9mx7m =126n7?
Gablewall=9mx5.1m =45.9m? .
Front&rearwalls=2x7mx5.1m  =714m2 : I
Total =2433m? i, =

25% trlg@r =060.825m?2 All dimensions are internal

Proposedworks Dwellingenvelopearea % of dwelling envelope Major Renovation

affected areaaffected triggered

1 storeyrearwall

2 storey rear wall

1 storeyrear walland

gablewall

2 storeyrear walland

gablewall

Energy Efficiency for Construction:

Energy Renovation
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Case StudyMajor Renovation Extension Trigger

ImageSourceWWETEMosArt

Total dwellingenvelope area (based oninsulation

at ceilinglevel):

Floorandroof=2x9mx7m =126n7?

Gablewvall=9mx5.1m =45.9m? .

Front&rearwalls=2x7mx5.1m  =714m2 I

Total =2433m? TN =

250 tng@r =60.825m2 All dimensions are internal

Proposedworks Dwellingenvelopearea % of dwelling envelope Major Renovation
affected areaaffected triggered

1 storey rear wall 17.85m?2 7.3% X

2 storey rear wall 35.7m2 14.7% X

1 storeyrear wall 40.8m?2 16.8% X

and gablewall

2 storeyrear wall 81.6mz2 33.5% +

and gablewall
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GovernmentPolicyto UpgradeHousingStockto B2 Rating

Distribution of BERSs in the BER database fort he national housing stock 2016.
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External walls

Wall Insulation Method- Big Decision

able 18 - Selection criteria for insulation methods

Criterion EWl 11 cwn

1 Internal disruption to occupants 3 [a] Yas o [x]
2. Reduces thermal bridging Yes Yes | No
3, Retains thermal mass of building Yes Ho | Yes
4, Reduces dwelling floor space Na Yes | No
L3 Installation affected by external weather conditions Yes Mo | Mo
i, Scaffalding required Yes Mo | Yes®
T Extermal services lf:.gl. downpipes, gullies, cables, gas meter b, el=|:1rI|:I'.3,' Vid Ho ™

meter box, flues, etc.) may require relocation
8 ::ir:“illag;l‘:::&;p:!ﬁu; far warks which materially alter sxterior Yt Ho | ma
a, Internal pipes, radiators, electrics etc. require relocation M Yes | No
10. Il:ll::::l::ﬂlng_ architrave, fitted kitchens, wardrabes etc. require o ver | Mo
11. | Internal vapour cantrol layer required M I Yas | No
13 :':::“mltnxlinrzadvan:ed U-value without combining with anather Yt ves | wor
13. | Specification subject towind driven rain exposure Ma You | e
14, | Impact on aocess pravision to side of dwelling Yes Mo | Mo
15. | Impact on external accessibility reguirements to dwelling Ves 4[] Mo
16 | Impact on corridon/stair widths adjacent to external walls N ¥es | No
iT. | Requires madification of eaves/gable roof line Yes Ho | Mo
18 | impraves external weatherproofing and appearance of building Yes Mo | No
15 | Local Authority consulted where encroaching on public footpath Yes Ho | Mo
a Subject to installer's safety assessment.
b Advanced U-values requires a combination of methods.

Energy Efficiency for Construction:
Energy Renovation

Source: S.R. 54 by NSAI

EWI = External wall insulation

IWI = Internal Wall Insulation

CWI = Cavity Wall Insulation
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External Wall Insulation (EWI) R oo Programme

of the European Union

One of most commonly used systems for thermal
enhancement of walls.

1. Adhesive
Thermal 2. Thermal insulation material
insulation Advantages Disadvantages
material 3. Base coat (in 2 layers)
* Vapour permeahle ) e 4. Reinforcement (glass fibre
. * 15-30% more expensive mash)
Mi | * Good reaction to - m d ding f
Ir‘IIIEr-ﬂ fire . TEH :man Ing tor e 5. Finishiing layer: finishing
Woo installation ;
» Good sound . . coat Wltlh a key coat and/or
insulation * Risk of damping decorative coat
* Lower material 6. Anchors (if nesded)
price = : IMPORTANT:
, * Less vapour permeable = Y oL
EFS- " Fasierfor . Weakefsmuilinsulatinn - L Adhesive
polystyrene installation . Weaker reaction to fire l.H_EIInf-::rcement
» Greater choice of S.ELnlshlng Ia\re; have to be from
. m . 2 s5ame progaucer
finishing layers
& .
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External Wall Insulation (EWI)

Phases of EWI Installation

5. Finishing coat with

1. Pretreatment of the 2. Bonding 3. Anchoring 4. Reinforcement orimer and paint coating

Substrate +
preparation works

Each phase has its own

specifics and it should bge
| conducted respecting the
¢ professional guidelines!
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External Thermal Insulatioq External Walls
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Bonding around windows, door and corners

A High risk of cracking
(local strains)

A Rasping of board joint
necessary before
applying reinforcing

A Not possible to rasp
mineral wool

S

HUBFAS [33]
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External Wall Insulation (EWI1)

Anchorsg how many and how to arrange them?

1) The number of anchors is determined by engineering calculations based on following parameters:
the wind zone, building height, the weight of EWI system, substrate type, anchoring type...
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T-scheme | . ; : : ¢ : l W-scheme
EPS boards | - = o : ol .- Mineral wool
s ¥ e ¥ W 4 [. boards
2 e e > o - s HUPFAS [32]
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External Wall Insulation (EWI)

Anchor head countersunk into the insulation material

MINIMIZED POINT
THERMAL
BRIDGES!

HUPFAS [32]

Anchor applied flush with the surface of the insulation material
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