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Railway Cottage Olivia Golden

INTRODUCTION

The project involves the refurbishment of the 40sgm stone railway cottage, demolition of existing extension and building a new
109 sgm single storey, courtyard extension to rear. The house is semi detached and forms part of a terrace running parallel to

the dart line.

The aim is to achieve compliance with EU Recommendation 2016/ 1218 using the nZEB skills accumulated. The EU
Recommendation looks for a net primary energy below 30 KWh/m2/yr and also puts a cap on renewable energy use at 35 kWh/
m2/yr. This goes above and beyond the current building regulations however the European Energy Performance of Buildings
Directive Recast (EPBD) requires all new buildings to be Nearly Zero Energy Buildings (NZEB) by 31st December 2020.
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— New single family house: 15-30 kWh/(m2y) of net primary energy with, typically, 50-65 kWh/(m2.y) of
primary energy use covered by 35 kWh/(m.y) of on-site renewable sources: and

DEAP ANALYSIS

The Dwelling Energy Assessment Procedure (DEAP) is the Irish official procedure for calculating and assessing the energy

performance of dwellings. Two cases of been reviewed for the extension and retrofit of Railway Cottage.

The baseline case meets current Technical Guidance Document, Part L - Conservation of Duel and Energy-Dwellings (2017).
The second DEAP case looks at an epitomised study that meets the EU recommendations and is referred to as the nZEB

house.

KEY DIFFERENCES BETWEEN PART L VERSION AND nZEB VERSION

- MEASURE 1 - SIZE OF LIVING AREA - In the Part L house the living room is 40 sgm with the living area and study area in
the same space. In the Euro House the living area and study area are divided so that the living area is reduced to 22 sgm

therefore decreasing the volume of space to be heated.

- MEASURE 2 - VENTILATION - The nZEB House design has a Mechanical Ventilation with Heat Recovery system (MVHR)

which reduces the amount of heat lost through ventilation. The Part L house uses natural ventilation.

- MEASURE 3 - WINDOWS - The nZEB house uses triple glazing (Rational Aura - 0.79 W/m2K) and has no roof lights. The

Part L compliant house has double glazing (Rational Domus - 1.32 W/,2K) and has 2 velux roof lights.

- MEASURE 4 - BUILDING FABRIC - The nZEB house has super insulated fabric achieving 0.1 W/m2K in the new walls and
roof. In the Part L compliant version the fabric U-values have been relaxed to 0.16 in new wall and in retro fit to existing cavity

wall. The roof has been relaxed to 0.16 W/m2K and 1.4 W/m2k in the retrofit of existing roof.

- MEASURE 5 - THERMAL BRIDGE Y-FACTOR - The nZEB house has aims to achieve a Y-Factor of 0.04 W/m2K. This is relaxed
to 0.08 W/mK for the Part L compliant house. 0.08 W/mZ2k is accepted where all details conform with the ACD’s (Acceptable

Construction Details, Part L).

- MEASURE 6 - RENEWABLE ENERGY - Solar Photo voltaic Panels have been installed in both options however half the
amount is installed in the Part L compliant house when compared to the nZEB house. This is partly to reduce cost and partly

because there is a lower electrical demand with the omission of MVHR.
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BUILDING FABRIC & HYGROTHERMAL ANALYSIS

NEW BUILD - The New Build is to be constructed using Structural Insulated Panels (SIPs), a timber frame solution that provides insulation and structure in a panel system that is manufactured off site and is put together on site. The selected system
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WUFI PRO HYGROTHERMAL ANALYSIS - NEW WALL

EXISTING BUILDING RETROFIT - The existing railway cottage is complex as is has been altered over the years. The front wall is the original stone wall and it is vital to keep this in it's current appearance as it adds to the character and integrity
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SECTION THROUGH NEW BUILD EXTENSION

SECTION THROUGH RETROFIT OF STONE WALL SECTION TH ROUGH CAVITY WALL

SECTIONS

Thermal Bridging Calculation Version 1.0
MPRN: Colour Key
i ¥ A User
BER Number: Add a new Junction to this Calculation: Input
Address: 3 Railway Cottage Total Envelope Area containing Thermal Bridges (m”): 492.48 i:l Constant
Calculated
Comments: nZeb House Calculating Y Factor for Thermal Bridging [W/m’K]: 0.0010 I
Psi Value | Length |Calculated Value Psi*L
Item Number Table Junction Detail Description Target U-Valuel m2K
o Wk 1 wymk) | (m) (W/K)
1 Customn Junction Custom Junction Detail 001-New-Grd-Wall Junction-Block Custom Junction 0.0270 38.000 1.0260
2 Customn Junction Custom Junction Detail 002-New-Grd-Wall Junction - Timber Custom Junction 0.0220 14.300 0.3146
3 Custorn Junction Custom Junction pewl 003-Ne_w Mall o JunGiiomwg Custom Junction 0.0610 5.000 0.3050
Window Head
a4 Custom Junction Custom Junction Detail 004 - New Ridge Detail Custom Junction 0.0220 39.200 0.8624
5 Custom Junction Custom Junction Detail D05 - New Eaves Detail Custom Junction 0.0200 14.200 0.2840
Detail -E Detail with Wind b
6 Customn Junction Custom Junction efefl 006 E0ee :l:aldm tridok;Dour Custom Junction 0.0610 4.000 0.2440
7 Customn Junction Custom Junction Detail 007 - New Window Head Custom Junction 0.0450 6,400 0.2880
8 Custorn Junction Custom Junction Detal 008 - New Window Sill Custom Junction 0.0370 6.400 0.2368
0.15 U-value. Insulation between studs
o Section 4 - Timber Frame Construction 4.21: Ope — Jamb Detail 005 - New Window lamb and internal Insulation (roof U = 0.14) 0.0420 27.800 1.1954
{floar U = 0,15)
10 Custom Junction Custom Junction BetaR 22 Rewe e e Wall My Haar Custom Junction -0.2300 4,960 -1.1408
Junction
i : 1l - Wall
11 Customn Junction Custom Junction Rellad RetrofIF Smn.e W_a ShEVAT L Custom Junction -0.1200 2.690 -0.3228
Junction with Cill
12 Custorn Junction Custom Junction Detall 014 - Retrofit Stone Wall - Eaves Custom Junction 0.0440 4.960 0.2182
Detail 015 - Retrofit Stone Wall - E ith
13 Custom Junction Custom Junction R = R Custam Junction 0.1020 2,680 0.2744
Window Head
14 Custom Junction Custom Junction Bl RE"DT:::“ MRl Custom Junction 0.0660 11.000 0.7260
Detall 017 - Valley (Complex Junction) -
i Psi al ice length
15 Custorn Junction Custom Junction Uelig Eaves Relvalus and twice lcnsiof Custam Junction 0.0440 15.300 0.6732
valley to get worst case scenario. Actual
length - 7.65
il 018 - i il - Wall/ F
16 Custom Junction Custom Junction Detall 015 Retrcl];:z:: W= sl Evoor Custom Junction -0.4250 5.758 -2.4472
17 Custorn Junction Custom Junction Detall 019 - Retrofit to Cavity Wall - Eaves Custom Junction 0.0580 4.758 0.4663
18 Sectian 2 - External Insulation 2.20: Ope - Lintel Cetall 9200 RE“”F::::“V Wall-Window |\, s 15 (roof U = 0,14} {floor U= 0.15) 0.0980 1.475 0.1446
1824 . (- tf
19 Section 2 - External Insulation 2.22: 5ill LAk Rdmﬁt{;}'"w Wall -Window |\, _ 5 1 {roof U = 0.14) {floor U = 0.15) 0.1080 1.475 0.1508
Detail - fi il Il - Window
20 Section 2 - External Insulation 2.21: Ope - Jamb Eil0zs el :Ifn‘:"“’ Wall -Window |\, _ 615 (roof U=0.14) {floor U=0.15) |  0.0910 2.400 0.2184
0.21 W/m2K U-Value. Insulation between
il -1 | lati L1 il - - i | | |
21 Section 3 - Internal Insulation 6.C1: Corner Detail 023 - Retrofit - Corner Junction Studs (roof U= 0,16){floor U =0.21) 0.0180 2.400 0.0432
22 Custom Junction Custom Junction Detail 010 - New Build - Corner Custom Junction -0.1970 15.630 -3.0791
23 Custorn Junction Custom Junction Detail 011 - New Build - Inverted Corner Custam Junction -0.0260 7.500 -0.1950

THERMAL BRIDGE CALCULATIONS

Psi Therm Software was used to look at 24 Junctions in Total. This was for two purposes.

The first was to establish the overall Y-Factor to be inserted in DEAP. The overall Y-Factor was calculated at 0.001 W/m2/K which is very good and far exceeded my expectations. In the end | maintained 0.04 W/m2/K in the DEAP calulations as it was more than
sufficient and allows for a certain amount of error on site.

The second item reviewed in Psi-Therm was to get a Preliminary fRsi calulcation. These would need to be verified by a Certified Thermal Brisge Modeler. For dwellings, the value of fRsi should be greater than or equal to 0.75 so as to avoid the risk of mould growth
and surface condensation and to comply with building regulations. No junctions measured fell below the 0.75 threshold and there was no internal surface temperature measured below the 15 degrees Celsius which is the temperature target associated with causing

surface mould growth.

Qutlined here are a selection of the models that coalate with the selected sections above.
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ENERGY SYSTEMS AND RENEWABLES

01 - SOLAR HOT WATER PANELS
20 x Kingspan HP400 Evacuated Tube System

02 - MHRV (Mechanical Heat Recovery Ventilation)

Zehender ComfoAir Q350
Centralizsed MEV and MVHR 500480 Normal
systems
Zehnder Comfodir Q350 GB 5T

System type

Manufacturer address

Greenwood House
Brookside Industrial Estate
Rustington

West Sussex

BM16 3LF

Manufacturer phone 01903 771021

Summer bypass yes

Integrated to exhaust air heat No
pump

——

Entry updated 16/11/2016 14:15

Manufacturer website www.greenwood. co.uk
First year of manufacture 2016
Final year of manufacture current

balanced whole-house mechanical ventilation with heat recovery

125 mm diameter or 204 x 60 rectangular or larger
Original manufacturer name Zehnder Group UK Ltd

N,
(,.{ja Mechanical Heat Recovery Unit in Loft Space

= == ==8 MHRV - AirIn

= = = = -® MHVR - Extract

03 - PRIMARY SPACE HEATING

L

HPIl - HOME PERFORMANCE INDEX

HPI is a Ireland’s national volunatry certification system for quality and sustainable development and has facilitated by the Irish
Green Building Council. The certification is calculated using five categories: Enviornment, Economic, Health and Wellbeing,

07 - RAINWATER HARVESTING Quality Assurance and Sustainnable Location.

Solar Hot Water Evacuated Tubes
Solar PV

Railway Cottages scored high in terms of Sustainable Location as it is in a central Dublin location with good access to facilities
and transport services. The index also highlighted the need to upskill design teams and get suitably qualified contractors to

Manufacturer: Baxi Heating
Trade name: Potterton

- GAS BO”—ER Model name: Promax SL

Baxi Potterton Promax SL(91.3%  Model qualifier: 135
Model Identity no.: GC No. 41-591-87

efficien Cy) First Manufactured: 2007
Last manufactured: current
Efficiency band

. -
Seasonal efficiency: 91.2%
Efficiency category: SEDBUK based on certified data SAP equation used: 102
Output Power: 15.24 - 1524 kW
| Main type: Regular Fuel: Gas
Mounting: wall Exposure: Indoor only
Condansing Flue: Room-sealed
Fan assistance: Fan Run Time Indicator: Mo detzils available
Bumer control: \arizble {Stepped or modulating) Ignition: Ne
Elec. power firing: sow not firing: W
Store type: NA, Store loss in test: Unknown/Inapplicable
Separate store: Store volume: 0 litres
Store insulation thickness: NA/Unknown Store insulation type: Unknown/Inapplicable
Store temperabure: MAUnknown Store heat loss: MNAUnknosm
"Keep-hot" Facility: Unknown "Heep-hot" timer: MNA/Unknown
"Keep-hot” electric heater: W
Record last updated: 27/03/2012 10:12:00 Primary Trade Association:
Details available from:
PoTTERTGN Baxi Heating UK
LL i = Brooks House, Coventry Road, Warwick, Warwickshire, CV34 4LL United Kingdom

0844 87

11525
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Hi-Flame Inset Stove
80% efficiency

Hi-Flame Inset Convector
HF3902

Model name:

- Twin Coil with Dedicated Solar Hot SUSTAINABLE LOCATION INPUT - DISTANCE TO SHOP

Model qualifier:
Water Storage.

Model Identity no.:
First Manufactured: 2014

Last manufactured: Current n Coil

Seasonal efficiency: 80.0% Efficiency category: Calculated from certified data
Hominal heat output: 4.9 kw Reduced heat owtput: 4.9 kw

Measured heat to room at nominal heat output: £.9 kW

Main typea: Closed room heater without boiler Fuel: Wood logs

Flua: Open or room-sealed Fan assistance: Mo fan

Elec. power firing: W not firing: W

Burner control: Manual Additional ventilation rate: m3/h

Part-load eficiency test method: Unknown

Tested by Body: Kiva Certificate Mo.: 60381

Primary Trade Association:
Record created: 21/07/2014 11:31:00

Details available from:

Hi-Flame Fireplace (UK) Ltd

Unit 54, Hoelmes Chapel Business Park, Manor Lane, Holmes Chapel, Cheshire, CW4 34AF
01477 544 585

www.hi-flame.com

HEALTH AND WELLBEING INPUT - DAYLIGHT STUDY FOR LIVING ROOM
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Postgraduate Certificate in Digital Analysis and Energy Retrofit



