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Energy Renovation| Summary

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 Renovation| Objectives

1. Discuss the implications of upgrading the energy performance of existing buildingson skills for 
construction workers

2. Outline how to achieve low-Risk, high-impact energy renovation works using suitable materials and 
systems (technologies, equipment, controls)

3. hǳǘƭƛƴŜ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǘƘŜ ŎƘƻƛŎŜ ƻŦ άfit for purposeέ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǇǊƻŘǳŎǘǎ ƛƴ ǘǊŀŘƛǘƛƻƴŀƭ ƻǊ ǇǊƻǘŜŎǘŜŘ 
buildings to maintain a healthy, energy improved building.

4. Identify and outline how to detect building defects using case studies
5. Outline an energy retrofit strategy taking into consideration air tightness, choice of insulation, ventilation, 

and renewable heating/cooling systems
6. Outline the principles needed to achieve cost optimisation for energy renovation 
7. Identify cost analysis comparisons to achieve nZEBusing best practice case studies
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Energy Renovation| Contents

Topic 1 ςRenovation Strategy

Topic 2 ςCost Optimisation

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

Click and play to find out more
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1. Renovation Strategy
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Key Guidance for Renovation

This S.R.54 provides technical guidanceon the energy
efficient retrofit of the building fabric and services,the
application of retrofit measureson a whole dwelling
basis,generalbuilding scienceand the managementof
retrofit projects.

The building fabric and services clauses have the 
following structure:
ω ¢ȅǇƛŎŀƭ ŜȄƛǎǘƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴǎΤ
ω !ǇǇǊƻǇǊƛŀǘŜ ǊŜǘǊƻŦƛǘ ƳŜŀǎǳǊŜǎΤ
ω 5ŜǘŀƛƭŜŘ ŘŜǎƛƎƴ ƛǎǎǳŜǎ ŦƻǊ ŜŀŎƘ ǊŜǘǊƻŦƛǘ ƳŜŀǎǳǊŜΤ
ω 5ŜǘŀƛƭŜŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƳŜŀǎǳǊŜǎ ŦƻǊ ŜŀŎƘ ǊŜǘǊƻŦƛǘ ƳŜŀǎǳǊŜ
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²ƘŀǘΩǎ a ΨaŀƧƻǊ wŜƴƻǾŀǘƛƻƴΩΚ

Where more than 25% of the surface area of 
a dwelling undergoes renovation

Surface area of άthermal envelopeέ
= surface area through which it can lose heat 
to the external environment or the ground, 
including walls, windows, floors and roof

?

Image Source: MosArt
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What Works Constitute a ΨaŀƧƻǊ wŜƴƻǾŀǘƛƻƴΩΚ
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Typical Buildings versus Deep Retrofits

Image Source: Passive House Institute

Building Stock Major renovation/Deep retrofit
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What about Extensions?

Where an extension affects > 25% of the surface area 
of the existing ŘǿŜƭƭƛƴƎΩǎ envelope, then the final 
energy performance of the completed dwelling 
should achieve the cost optimal level.

(1) Җ 125 kWh/m2.year

Or

(2) Implement performance improvements 
(same as above, plus need to upgrade walls if U-value > 
0.55 W/m2k for cavity and 0.35 for ΨƻǘƘŜǊ ǿŀƭƭǎΩύ
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Case Study - Major Renovation Extension Trigger

Total dwelling envelope area (based on insulation  

at ceiling level):

Floor and roof = 2 x 9m x 7m = 126m2

Gable wall = 9m x 5.1m

Front & rear walls = 2 x 7m x 5.1m 

Total

= 45.9m2

= 71.4m2

= 243.3m2

25% trigger = 60.825 m2

17.85 m2 7.3 % Ṏ

35.7 m2 14.7 % Ṏ

40.8 m2 16.8 % Ṏ

Proposed works Dwelling envelope area 
affected

% of dwelling envelope 
area affected

Major Renovation 
triggered

1 storey rear wall

2 storey rear wall

1 storey rear wall and 
gable wall

2 storey rear wall and 
gable wall

81.6 m2 33.5 % Ṋ

All dimensions are internal

Image Source: MosArt
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Case Study - Major Renovation Extension Trigger

Total dwelling envelope area (based on insulation  

at ceiling level):

Floor and roof = 2 x 9m x 7m = 126m2

Gable wall = 9m x 5.1m

Front & rear walls = 2 x 7m x 5.1m 

Total

= 45.9m2

= 71.4m2

= 243.3m2

25% trigger = 60.825 m2

17.85 m2 7.3 % Ṏ

35.7 m2 14.7 % Ṏ

40.8 m2 16.8 % Ṏ

Proposed works Dwelling envelope area 
affected

% of dwelling envelope 
area affected

Major Renovation 
triggered

1 storey rear wall

2 storey rear wall

1 storey rear wall 
and gable wall

2 storey rear wall 
and gable wall

81.6 m2 33.5 % Ṋ

All dimensions are internal

Image Source: WWETB-MosArt
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Government Policy to Upgrade Housing Stock to B2 Rating

Image Source: CSO & SEAI

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

Source: S.R. 54 by NSAI

EWI = External wall insulation

IWI = Internal Wall Insulation

CWI = Cavity Wall Insulation

Wall Insulation Method - Big Decision
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External Wall Insulation (EWI)

Source: HUPFAS [32]

One of most commonly used systems for thermal 
enhancement of walls.
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External Wall Insulation (EWI)

Phases of EWI Installation

1. Pre-treatment of the
substrate +
preparation works

2. Bonding 3. Anchoring 4. Reinforcement
5. Finishing coat with
primer and paint coating

Each phase has its own
specifics and it should be
conducted respecting the
professional guidelines!

Source: HUPFAS [32]
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External Thermal Insulation ςExternal Walls

Bonding around windows, door and corners

Å High risk of cracking 
(local strains)

Å Rasping of board joint 
necessary before 
applying reinforcing

Å Not possible to rasp 
mineral wool
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External Wall Insulation (EWI)

Anchors ςhow 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...

нύ ²ƘŜƴ ǊŜǘǊƻŦƛǘǘƛƴƎ ŜȄƛǎǘƛƴƎ ōǳƛƭŘƛƴƎǎ ǿƛǘƘ ǎǳōǎǘǊŀǘŜ ƻŦ ǉǳŜǎǘƛƻƴŀōƭŜ ƭƻŀŘ ŎŀǇŀŎƛǘȅ όαǇǳƭƭ-ƻŦŦέ ǘŜǎǘύ
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Anchor head countersunk into the insulation material

Anchor applied flush with the surface of the insulation material

External Wall Insulation (EWI)


