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Existing Building Fabric

• Walls - 215mm / 90mm solid concrete       U-value 2.47 W/m2K
•
• Ground Floor - Concrete U-value 0.64 W/m2K
•
• Ceiling - Plaster slab (no insulation) U-value 0.45 W/m2K
•
• Roof- Concrete roof tiles U-value 0.45 W/m2K
•
• Windows- Double glazed U-value 2.76 W/m2K
•
• No Insulation

Existing Building Energy Rating

• House No 154        F 429 kWh/m2 y
•
• House No 156 E1 333 kWh/m2 y
•
• House No 158 E1 329 kWh/m2 y
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House No 158 House No 156 House No 154

7 m²
Bedroom Rear

16 m²
Bedroom Front

7 m²
Kitchen Dining

17 m²
Living Room

Mould growth and
surface
condensation (fRsi)
(fRsi > 0.75 to avoid
risk of mould and
surface
condensation)

fRsi = (Tsi-Te) / (Ti-Te)
where :-
Tsi = minimum
internal surface
temperature
Te= external
temperature
Ti= internal
temperature

Existing Floor
fRsi = 0.58 (risk of
mould and surface
condensation)

Existing Wall
fRsi = 0.52 (risk of
mould and surface
condensation)

Existing Eaves Detail
fRsi = 0.57 (risk of
mould and surface
condensation)

Calculated in
accordance with
Section 4.4 I.S. EN
ISO 13788:2012
Internal surface
thermal resistance of
0.25 K/W

11.4 C

11.7 C

10.5 C
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14 m²
Bedroom

15 m²
Bedroom 15 m²

Bedroom

7 m²
Bedroom

3 m²
Batroom

7 m²
Bedroom

3 m²
Bathroom

3 m²
Bathroom

7 m²
Bedroom

Supply  valve

Supply  valve

Extract  valve

Exhaust Duct

Intake Duct

Home Office Home Office

Existing 215mm solid concrete wall - U- value 2.47 W/m2K

External

Proposed Improvement  215mm solid concrete wall - U- value 0.14 W/m2K
 fRsi = 0.96
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TYPICAL EXTERNAL WALL DETAIL

Existing flat ceiling area- U- value 0.45 W/m2K

Attic

Proposed Improvement  flat ceiling area- U- value 0.15 W/m2K
fRsi = 0.97

Attic

150mm external insulation
0.020W/mK

TYPICAL FLAT CEILING  DETAIL

Existing solid concrete Floor  - U- value 0.64 W/m2K

Internal

Proposed Improvement  concrete floor - U- value 0.12 W/m2K
 fRsi = 0.94

TYPICAL GROUND FLOOR  DETAIL
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Existing sloped  ceiling  U- value 0.45 W/m2K

PARTY WALL  SLOPED  CEILING  DETAIL

100

Proposed Improvement  sloped  ceiling  U- value 0.15 W/m2K

25mm air vent
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Thermal image of flat ceilingThermal image of wall

Thermal image of sloped ceiling

Metac insulation 0.034W/mK

concrete slab

Screed Insulation
0.020W/mK

80mm Kingspan K5 insulated board 0.020W/mK

Metac insulation 0.034W/mk

TYPICAL SLOPED  CEILING  DETAIL

10mm Aerogel insulation 0.01W/mk

Detail DT_13
Psi value for junction = 0.148

refer to Y-factor calculation table
below for all junction details and
Psi values

Plaster ceiling

Tyvek Dupont roofing membrane

80mm Kingspan K5 insulated board 0.020W/mK

60mm Kingspan K5 insulated board
0.020W/mK

Metac insulation
0.034W/mk

25mm air vent

150mm external insulation
0.020W/mK

New future proof tipple glazed windows
0.7  U-value by Munster Joinery

320mm External insulation
(Styrozone) 0.029W/mK

150mm external
insulation 0.020W/mK
fixed to exisitng wall as
per manufactures
instructures
mechanically fixed to the
exterior of masonry  using
thermally broken
telescopic tube
fasteners.

150mm external
insulation 0.020W/m2K

Existing concrete wall

65mm Ultraflo screed 1.88 W/mk

light gauge DPM

100mm Kingspan K5 insulation

150mm concrete slab

Tape new windows with Contega SL Tape &
pro clima ORCON F flexible joint adhesive
for air tightness

Fascia ventilator

Tilting fillet

Tyvek Dupont roofing
membrane

80mm  Kingspan K5  insulated slab
0.02W/mK

Metac fibre Insulation
0.034W/mK

10mm  Aerogel  insulation
0.01W/mk

Tape new windows with Contega SL Tape &
pro clima ORCON F flexible joint adhesive
for air tightness

New pressed metal cill

Tape junction of floor and wall  with Contega
SL Tape & pro clima ORCON F flexible joint
adhesive  for air tightness

Existing timber floor to remain

Monarflex RMB 350 Radon DPM

External render by K
REND  silicone thin coat
(TC)  to select colour

External render plinth
to select colour

32mm XPS insulated
filler

Base trim mexhanically fixed
to wall with  DPC

Existing 215mm concrete wall

Existing foundation

Existing rafter
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Adhesive spread over the
entire exisitng substrate

Cut off over hanging face of
cill

Provide timber support for new
window frame fixed to
concrete cill

Side rafter bracket by wavan
for gutter

Tape new windows with Contega SL Tape &
pro clima ORCON F flexible joint adhesive
for air tightness

Air tight layer

25mm external insulation
0.020W/m2K

25 air vent

Exisitng wall plate

25

Corner bead wit mesh wings

Adhesive spread over the
entire exisitng substrate

Remove exisitng tiles and
set aside for reuse -
provide new Trvek rrofing
membrane "Dupont"

New future proof tipple glazed windows
0.7  U-value by Munster Joinery

25 m²
Living Room

24 m²
Living Room

24 m²
Living Room

1 m²
WC

1 m²
WC

1 m²
WC

2 m²
Store 2 m²

Store

2 m²
Store

Drop from FF in 204 x 60
duct

Drop from FF in 204 x 60
ducting through stud

Drop from FF in 204 x 60
ducting through stud

Supply

Extract

Extract
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New future proof tipple glazed windows
0.7  U-value by Munster Joinery

150mm external insulation 0.020W/mK fixed to exisitng wall as
per manufactures instructures  mechanically fixed to the exterior
of masonry  using thermally broken telescopic tube
fasteners.

Mould growth and surface
condensation (fRsi)
(fRsi > 0.75 to avoid risk of mould and
surface condensation)

Proposed Roof Detail
fRsi = 0.80 (No risk of mould or surface
condensation)

Proposed Floor Detail
fRsi = 0.86  (No risk of mould or
surface condensation)

Calculated in accordance with Section
4.4 I.S. EN ISO 13788:2012
Internal surface thermal resistance of
0.25 K/W

17.3 C

16.1 C
Detail DT_05
Psi value for junction = 0.291

Refer to Y-factor calculation
table below for all junction
details and Psi values
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LISMORE ROAD

-200

-200

location of covered shed for 2 no
cycles

4m of drying line  for a 2 bed house

Location of water meter in footpath

PV panels on roof

New PV panels on roof

New tripple
glazed windows

New plaster band

New tripple
glazed windows

New canopy
over door

Plinth to detail

New insulated  plaster band
refer to detail section

New presed metal
cill to detial

New front door
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Ground Floor1
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Frist Floor2
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Front Elevation3
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Cross Section C-C4
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First Floor5
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Wall Section7
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Ground Floor8

SUSTAINABILITY

FABRIC IMPROVEMENTSSYSTEMS

EXISTING FABRIC

The Initial Strategy

Fabric
The fabric upgrade consisted of minimal
intervention. After exploring various different
options it was decided to wrap the house with
external insulation.  Replace the windows and
doors and add new floor and roof insulation.

In addition, the existing wall dividing the kitchen
form the living room was removed, allowing a
more spacious living area with better light and
views to the rear.
The application of external insulation is straight
forward; however, the concrete band at eaves
level proved something of a challenge and
several iterations were presented before an
acceptable solution was agreed.    At all stages
of the fabric appraisal, cost and the disturbance
factor were considered.

The nature of the solid concrete structure
presented some interesting liner thermal
bridging that needed to be addressed.
Particularly at first floor ceiling level where dry
lining was introduced to overcome the problem.

The decision to upgrade the ground floor was
not taken without due consideration.

Services
Hot water is provided via a new Air source heat
pump and a complementary 200L cylinder and
buffer tank. Ground floor under floor heating
with separate zone and thermostats and smart
radiators at first floor level provide the space
heating.
Ventilation is provided via a heat recovery
ventilation unit housed in the existing attic and
feed to the existing rooms via ducts with existing
studs or boxed out as required.

Renewable
Between 3 and 4 Photovoltaic (PV) roof panels
were installed to the front elevations of each
dwelling.

No 154 End of TerraceNo 158 Mid Terrace  Gable

No 156  Mid Terrace

No 154 End of Terrace post  fabric improvements

The Initial Strategy

Fabric Upgrade
With a fabric first approach -
New tipple glazed windows
External insulation
Attic insulation
New Floor

the End of Terrace No 154 went from a
BER  F to BER B3

All three dwellings displayed similar
improvements with the initial fabric upgrade

The  Strategy

Ventilation

Install Balanced whole
house mechanical

ventilation with heat
recovery.

System
AXCO MVHR C130 by

BEAM

Specific fan power W/
(l/s) 0.63

Heat exchanger
efficiency 91%

A Premium was placed
on the design and type of

system along with the
length and size of ducting

for the size of house

The Strategy

New Systems
3 & 4 No panels of PV
Providing 1955kWh/y of Primary Energy

System used- Dimplex DCPVM250P6C-30

Following an initial review and a more detailed
DEAP analysis the heat pump and smart rads
were removed -  some minor upgrading
works to the existing boiler  still produced the
desired result without additional cost to the client

There is an option to replace the existing gas boiler
with a more efficient Heat pump under future
upgrades or if the existing boiler fails.

1 : 250

Site Plan11

No 158 Lismore Road Crumlin
County Dublin

The house chosen for this project is
No 158 Lismore Road in Crumlin
and is one of a number of similar
parlour / kitchen type cottage
developments throughout Dublin,
constructed circa 1940. The aim of
this retrofit project is to improve the
Building Energy Rating (BER) from
its current rate of F to A2.

In addition to improved energy we
have been asked to assess the
overall sustainability of the project.
For this I have selected the Building
Research Establishment
Environmental Assessment
Methodology (BREEAM).

Key BREEAM facts:
· BREEAM version: BREEAM
Domestic Refurbishment 2014 Pre-
Assessment Estimator v0.1
· Stage: Design Stage
· BREEAM rating: Excellent·

Score: 73.08%

Existing Heat loss breakdown (W/K)

Thermal image of existing  eaves & floor detail

Thermal image of wall section

 Heat loss breakdown (W/K) and Primary  energy  (kWh/y) following upgrade

Overall  Area averaged BER Rating for the three units A2

Proposed Upgrade Measures
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DT774 Project 4 Crumlin
Retrofit

Keith Ludlow

15th May 2015
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U-value of upgraded wall 0.14W/m2K

Glaser diagram -  Upgrade Wall

Glaser diagram -  Upgrade flat ceiling

Glaser diagram -  Upgrade sloped ceiling

Y- factor Calculations

Mid Terrace

End of Terrace

Mid Terrace Gable
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Front Elevation10


