DIT DUBLIN SCHOOL OF ARCHITECTURE

AND ENERGY RETROFIT (DT774

POST GRADUATE CERTIFICATE IN DIGITAL ANALYSIS
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PROPOSED BLOCKS (STREET)

Rainwatar litilicatinn in Nanmacticr Maualling - Tyuniecal Pliimhina Nacinn

TEN P VST LYY LU UL TR

TYPICAL UNIT - PASSIVHAUS DESIGN PRINCIPALS

Compact Form - A/V Ratio = 0.54 m2/m3 (for mid-mid units)

Optimised Fabric U-Values < 0.12 W/m2 K
Window & Doors U-Values < 0.85 W/m2 K

Elimination of Thermal Bridges - Psi < 0.01 W/m2 K
Air Tightness < 1 ac/hr @ 50 Pa

MVHR = 75% efficiency

South / East orientation of glazed openings & living spaces

Balconies / Screens to provide Summer Shading
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PROPOSED BLOCKS (COURTYARD)

SERVICES STRATERGY

SPACE HEATING & WATER HEATING
FABRIC FIRST STRATEGY MEANS SPACE HEATING
REQUIREMENTS 15 kwh/m2/a MAX

1, SPACE HEATING VIA. GROUP COMMUNITY SCHEME WITH A
COMBINATION OF 75% EFFICIENCY WOOD CHIP /PELLET BOILER ,
BACKED

UP BY MAINS GAS CONDENSING BOILER & SOLAR WATER
HEATING (HOT WATER IS THE MAJOR ENERGY DEMAND)

BOILER HOUSE LOCATED AT GF ACCESS FOR WOOD CHIP
/PELLET DELIVERY & STORAGE

2.- HOT WATER IS SUPPLIED BY COMMUNAL SOLAR PRE-HEAT
TANKS HEATED FROM SOUTH FACING ROOF MOUNTED
SOLAR PANELS

3.- FLOW & RETURN FROM BOILER PLANT TO HEAT EXCHANGER
(THERM UNIT) LOCATED IN EACH APARTMENT ( METERED)
PROVIDING SPACE HEATING & INSTANTANEOUS DOMESTIC HOT
WATER

4-. 1 Kw HEAT EMITTER/ RADIATOR LOCATED IN BATHROOM
VENTILATION;-

1.PRO-AIR 350 HEAT RECOVERY VENTILATION SYSTEM ( LOCATED
IN HALL CUPBOARD) 35-50 W FAN , 85-90 % HEAT EXCHANGE
EFFICIENCY

2. PRO AIR FEX TERMINAL INTAKE & EXHAUST AIR

3. 150 x 65mm RIGID SUPPLY & EXTRACT DUCTWORK CONCEALED
IN CEILING WITH SOUND ATTENUATION SILENCERS, DUCT LENGTH
RUNS KEPT TO MIN ( KITCHEN & BATHROOMS BACK TO BACK WITH
SERVICE SHAFTS)

4. CEILING MOUNTED AIR EXTRACT VENT FROM KITCHEN &
BATHROOM

FLAT-TOP BLOCK LOW-ENERGY RETROFIT PROJECT

The Project proposes a comprehensive sustainable design strategy for the deep energy-retrofitting, refurbishment and renewal
of an existing Dublin City Council multi-story "Flat-Top" residential apartment block located in the heart of Dublin’s City
Centre.

Addressing a wide range of challenging issues - sustainable urban living, energy conservation, carbon emissions reduction,
energy poverty, and ecological design, the design brief requires the upgrading of the existing buildings to achieve an A2 BER
Rating using the DEAP assessment method, a minimum 60-100 years design lifetime as well as full compliance with current
Building Regulations and Department of Environment minimum space standards for public sector residential accommodation.
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EXISTING BUILDINGS - ENERGY ANALYSIS

The energy performance of the existing buildings were examined using a range of analysis tools and methodologies such as
DEAP (Dwelling Energy Assessment Procedure), U-Value calculation software, Linear Thermal Bridge Modelling, and
Hygrothermal Moisture Assessments for Surface and Interstitial Condensation.

The energy analysis and thermal modelling carried out demonstrated clearly that the existing blocks currently have a very low
level of energy performance, with an area weighted average BER rating of 320 kWh/m2 vy, an E1 rating. (Individual units ranged
from a G to D1). Analysis also showed a substantial risk of surface and interstitial condensation - calculation of surface
temperature factors (fRsi) demonstrated factors of 0.495 and lower, well below the minimum temperature factor of 0.75
contained in Part L of the Building Regulations, critical for avoiding surface condensation and mould growth.

In addition to the almost complete absence of any thermal insulation in the main walls, floors or roofs, the recessed access
decks and balconies that form the distinctive section of this building typology result in extensive additional exposed surface
areas, which also create a substantial number of thermal bridges at every floor level, and between each dwelling unit, creating
large exposed ceiling soffits, balcony decks, and exposed party walls and floors.

Analysis also highlighted that the major proportion of the energy use related to meeting the space heating demands of the
dwelling - accounting for nearly 70% of primary energy. Furthermore, the space heating demand is primarily determined by
the rate of heat losses from the dwelling - fabric losses, that is losses occurring through the thermal envelope are responsible
for over 80% of all the losses. This focuses on the importance of a “fabric first” approach to energy retrofitting of the building -
reducing heat loss through upgrading the fabric will generally lead to the greatest savings in energy demand.

drainage system
_ 5. CEILING MOUNTED AIR SUPPLY VENT (AIR TEMP >17 Deg C - AIR
Gas back-up boiler - QUALITY 0.4 ac/hr OR 30m3 / PERSON)
6.-FRESH AIR & EXHAUST AIR THROUGH VERTICAL SHAFTS TO
ROOF
[ FFHFLOOR DWELLING UNTSAREA |
o
Vehicular Entrance Bikes C.2 11 L2 SUSTAINABILITY RESPONSE
s . - The retrofit strategy incorporate a number of key sustainability strategies and aims to reduce energy use, emissions, use of
P / —T 1 AT resources and create a sustainable, low-energy, low-carbon, urban re-development. It is envisaged the design proposals
b would meet the sustainability criteria to achieve a Gold Award under the DGNB & LEED Metrics, and a BREEAM "Excellent”
rating.
I CRANINM B ANE MAEL IR TINTE AREA 1 e
C02 EMMISSION / ENERGY IN USE
The fabric and systems strategy proposes a building with ultra low space heating and domestic hot water demands. These
demands are met by on-site renewables (solar hot water & PV) and a wood chip biomass Combined Heat & Power Unit. All
dwelling units will be fitted with A++ rated appliances and LED low energy lighting. The estimated in use C02 emissions of the
dwellings are calculated to be reduced by over 95%. The optional incorporation of additional on site micro generation in the
form of PV panels can deliver a zero carbon building.
Common Brick 382.00 1700.00 649400.00 0.24 155,856
Lightweight Concrete 146.00 1400.00 204400.00 0.13 26,981
Plaster 18.00 1200.00 21600.00 0.11 2,376
Structural Concrete 600.00 2400.00 1440000.00 0.18 228,960
414,173
EMBODIED CARBON / PRODUCTION EMISSIONS
The retention of the main structural frame of the existing buildings allows for the retention of over 750m3 of concrete material
[ TURTFO0R DWEORGUNTS AREA 1 and the re-use of 300m3 of brickwork. Not only is this material diverted from landfill, there is an embodied carbon value of
over 400 Tonnes of C02, gained by a retrofit strategy instead of demolition and rebuild.
SUSTAINABLE / LOW CARBON MATERIAL SELECTION
Fabric and material selection is guided by principals of ecological, low-carbon impact as far as is practical. New concrete
structural frame and floor slabs will use low-carbon cement. Wall and roof envelope are all of timber frame using minimal
- = - = = - H . 3 structural members, and renewable timber sources. Fabric & Insulation materials are selected for from a renewable, ecological
Loggia : : POS ¢ : POS : Loggia Main Entrance U U - sources, wherever practical non plastic, natural, organic materials are selected with low VOCs content and hygroscopic
] - -~ F=STITTTITIITITITTIT FETITTITITITITIITITES - ] - ” . . ) . .
i T 1 | i i 1 1 I properties. Insulation materials are selected for their low-embodied carbon content, renewable source and potential for re-use
/ recycling at end of life.
O
O / Set Down Area \ m Glver Court - Energy Analysis - Thermal Bridge Calculations
Lot GROUND FLOOR LEVEL
4 1:250 U
———— THERMAL BRIDGE CALCULATION: LINTEL
3 Third Floor Level
1:250
THERMAL BRIDGE CALCULATION: JAMB
Glover Court - Energy Analysis - Thermal Bridge Calculations
Isotherms Infrared
Calour Flux Magnitude Colour Temp Key
TOTAL HEAT FLOW CALCULATION
LI 1
1 First Floor Level THERMAL BRIDGE CALCULATION: SILL
Fi2e CALC CTO
ALCULATED y FACTOR
Companent: TYPE D - Pitched Roof
| Vapour pressure distribution
1 1 2 Calculation according BS EN ISO 13788
_ OIS S Ul Iy U LY TUU 1o U ' Gy 1uieu
Component: TFW -TYPE A Source: own catalogue - External walls
Component: TYPE B-Ex Gable Wall Upgrade 1 9
Vapour pressure distribution o
Calculation according BS EN 1SO 13788 4 1 Vapour pressure distribution
i ] Calculation according BS EN ISO 13788 -
Ti[*Cl phi_i [] Te [*C] phi_e [-] —
12. Month of balance: December 200 0604 63 0.840 FE Ti["C) phi_i[-] Te [*C) phi_e [-]
\\
4 6 SN ) BT . I
4 N = 00 01 02 03 04
et dm]
£ ; L, ' : - 1 g s 8 "
5 6 2 1 = 00 01 02 03 3 ' | | | | | Table of month December:
2 diml 00 0.1 02 03 04 05 06 Mame e dim]  psat[Pa] plPa]
3 dm] External / Gutex Wood Fibre Board 63 0.445 957 7]
Gutex Wood Fibre Board / Thermo Hemp batts 71 0415 1009 832
4 — Therme Hemp batts { Thermo Hemp batts 181 0.065 2081 1182
Thermo Hemp batts { Fermacell 15mm Gypsum Fibreboard 147 0015 2206 1232
4 | | Fermacell 15mm Gypsum Fibreboard [ Internal 198 Q.000 2303 1412
9 8 - a0 o dl:]z o3 s 0.0 0:1 o 02 . ' o..a h 0.4 05 I Iaa
9 || d [m] _ C O O ( U U -O O / ) Caleulated with BuldDesk 345
o et st TYPE D-NEW PITCHED ROOF (U VALUE -0.10 W/m2K
| Mame gl djm] psat[Pa] plPa]
Exl.emallf Gutex WDDd’FIbIE Board 8.3 0.385 957 802 Ederrnl T S oo Tire Board S BT £ s ‘
T Hane el { Eracan o b vetie o4 e lon o 1 O Gutex Wood Fbre Board  Brck outer lef & Morar outer eaf (=000 137 0477 1565 a0
Breather membrane / Therme Hemp batts 17.4 0.075 1986 1217 automatic isregarding acc BRE#;_?J o _
7 Thermo Hemp balts / Fermacell 15mm Gypsum Fibreboard 19.7 0015 2288 1265 e ggcé‘:‘;’g’ 'féfe‘ij'l\"“"?; °L:e'Fl.‘ﬁa' (f=0.000/ automatic disregarding ecc. 139 0375 1586 8g5
Fermacell 15mm Gypsum Fibreboard / Intermal 197 0.000 2296 1412 Colthoas s P 1 Conctone block (dense) nnerfoat (1800 kgt & 8
Mortar outer leaf (f = 0.000 f automatic disregarding acc. BRE 4.4.3) 168 0300 1885 896
= = ] e Pt w1700 169 o6 w1 w2
Gypsum [600 kaim?] / Breather membrane 17.0 0.065 1941 1403
Breather membrane / Thermo Hemp batts 170 0.065 1841 1407
1 1 ;hsrmoel;:elr;;bags fFarn;a;a:b] 5rr‘|jrr: I(f;ﬂypsurr Fibreboard }gg g% % ::?g i
ermac m Lypsum Fibreboan 2rma \\
Calculated with BuildDesk 345 Ited with Build =
:: 1 O oot pulsonies —m 2 1 Ldlbuiguuin gusuiuiny oo CiN 1oYW 12700 Faye o
Source: own catalogue - Intermediate floors
1 O [ Component: TYPE F- Intermeadiete Floor
Vapour pressure distribution
— WALL TYPE B- EXISTING GABLE /WALL CLADDING Galcuaton according B EN 150 13788
(U VALUE -0.11W/m2K)
WALL TYPE A- TIMBER FRAME cladding with proprietary metal 17.-Solitex breather membrane on 24 .-Quinnlite insulated blocks drainage layer on Bauder high
fixings on vertical battens to create 90mm Gutex ( 0.037 W/mK) vapour painted with bitumen paint for performance green roof 9
1.-Existing 215mm concrete block ventilated cavity on breather permeable sarking board protection from moisture waterproofing system
membrane (blue) on Gutex racking penetration on foundation to 5
2.-Existing concrete structural board ( 0.037 W/mK) fixed to timber 18.-350mm Hemp/Gutex wood fibre engineers spec 30.-Iroko decking with anti slip
column frame wall structure insulation (0.037 W/mK) between 25.-100mm PIR insulation grooves on top surface with 5mm
timber roof structure (0.024W/mK) ,carried 800mm below gap between boards to facilitate
3.- cavity barrier /firestop to all 11.-Independent galvanised mild DPC level with silicate render finish drainage fixed using non corrosive 4 —
compartment steel frame bolted together(to 19.-independently supported below dpc level brass fixings to treated joists on
floors and walls. eliminate thermal bridging & to galvanised steel gutter with internal proprietary spacers
allow ease of dismantling ) to lining , rainwater outlet to have 26.-Proprietary radon barrier /dpm
4.-Aura natural based diffusion provide support for balconies special leaf guard for rainwater on laid on 50mm sand blinding on 31.-Bauder Green roof 20 1 O
friendly paint finish on walkways, brise soleil , guarding, harvesting. hardcore bed ( material reclaimed waterproofing system , consisting of
15mm Fermacell wall/ceiling linings and Iroko privacy screening from demolition ) . Radon barrier to 18mm Thermoplan T SV18 FPO
TYPE F-TYPICAL CILL/ HEAD / be turned up rising wall to dpc level single ply waterproofing membrane ,
5.-50mm services cavity with 50mm WALL TYPE B- EXISTING GABLE INTERMEADIETE FLOOR and wrapped around sole plate of on 275mm Thermotech PIR
Thermohemp /WALL CLADDING JUNCTION timber frame wall and taped to insulation ( 0.034 W/mK) on high )
(0.038 W/mK) between s/w battens concrete floor , also taped to airtight performance vapour barrier. 2 o0 01 0z 03 04
12.-Existing 75mm cavity filled with 20.-Selected floor finish on 15mm membrane at junction between wall 1 1 dm]
6.-18mm OSB/ intello airtightness blown cellulose / bead insulation Fermacell on new 200mm RC & floor. 32.-Existing screed and concrete Table of month December:
TYPE-D membrane(red) with taped joints at (0.042W/mK) GGBS infill slab reinforced with 2% roof slab retained , existing cork & T —— L — R —
all junctions , wrapped and taped to steel to match level of existing 27.-200mm Gutex Floor board asphalt removed. 60mm existing Carpetfextle foring | Underiay floar covering, cellular rubber or plastic 7.2 0405 1013 802
ceiling and floor, window frames 13.-Existing 100mm brick outer leaf 150mm RC floor on 60mm insulation (0.039W/mK) with 60mm woodwool slab with intello Endlarley Tloor covaring, calkiar rubbar or plostc./ Concrate, Reirlorced 74 o 1029 1007
7.-Vertical DPC to window jamb woodwool slabs vertical upstand at perimeter edges airtightness membrane with taped 9% 1 . o e e 8 ) - ealal ML 6 Qe 1o 104
(green) 14.-180mm Gutex vapour joints at all junctions 4 — L“'ES;T;‘:,Z?T;L,?,:TM FireLine :gf ggag g: :i‘fg
permeable External insulation 21.-Rigid insulation ( 0.023) to be 28.-Selected floor finish on 150mm 23 == | w ) ) )
8.-Triple glazed aluclad timber (0.037 W/mK) mechanically fixed to used under cills & head/jamb to powerfloated GGBS concrete slab 33.-New raised timber floor to match 2 1 ¢ Interfoce wiln condensaton
passive house sliding door system , existing gable wall structure prevent thermal bridging at window/ reinforced with 2% steel finished deck level consisting of
(U value 0.8W/m2K) Uw ,eff door opes selected floor finish on 20mm
<0.80W/m2K) with profiled TYPE D-NEW PITCHED ROOF (U TYPE E -NEW GREEN ROOF Fermacell flooring system on joists Calculated with BUIDSSK 345
aluminium thresholds and dpc at VALUE -0.10 W/m2K) 22.-25mm services cavity with on timber bearers on new RC 7
cill, head,jamb between s/w battens 29.-Proprietary Bauder Extensive GGBS/Ecocem concrete slab sitting
15.-Proprietary standing seam zinc Green roofing system consisting of on existing roof structure
9.-220mm Hemp/Gutex wood fibre roofing on seperating membrane FLOOR TYPE G- NEW plug planting (Xero flor sedum 8
insulation (0.037 W/mK) between CONCRETE FLOOR blanket ) to suit project location on

TYPE-E

TYPE-E1

TYPE-F

TYPE-G

220x40mm timber frame structure 16.-25mm plywood sheeting on
50x25 s/w treated battens & counter
battens to create 50mm ventilated

cavity

10.-Fibre cement rainscreen

8

213029 31

5] \

33

TYPE E -NEW GREEN FLAT ROOF
(U VALUE - 0.10 W/m2K)

23.-Reclaimed bricks ( from
demolition ) used as paving system
on sand on hardcore bed

80mm lightweight growing medium
manufactured & installed in
accordance with FLL guidelines or
h/w timber decking on 10mm
Bauder PLT 10 multifunctional

11

22

10

21

32 8|7
5 S
TYPE E1 -NEW GREEN FLAT ROOF
(U VALUE - 0.10 W/m2K)

TYPE F-TYPICAL CILL/ HEAD / INTERMEDIATE
FLOOR JUNCTION

1|9 SO
5 ‘ Component. TYPE G- GFSlab
Vapour pressure distribution
‘ Calculation according BS EN ISO 13788
Ti|*C] phi_i[] Te['C] phi_e -]
4 &. Month of balance: December 200 0713 98 1.000
em—
Il
2
i l
= 0.0 01 02 03 0.4
d[m)
Table of month December:
MName T'cl d[m] psat[Fa] plPa]
External / Sand 99 0.405 1218 1213
Sand / Visqueen Radon Membrane 29 0355 1223 1213
® \Visqueen Radon Membrane | Gutex- Thermofloor 29 0355 1223 1223
Gutex- Thermafloor / Visquesn Vapour Barrier 19.4 0155 2248 1231
Visqueen Vapour Barrier / Concrete, Reinforced (with 2% of steel) 19.4 0.155 2248 1542
Caoncrete, Reinforced (with 2% of steel) / Floor covering. Enoleum 195 0.005 2264 1635
Floar covering, linaleum / Internal 195 0,000 2m 1666

#® Interface with condensation

Calculated with BuildDesk 3.4.5

FLOOR TYPE G- NEW CONCRETE FLOOR
(U VALUE -0.12 W/m2K)

FLAT-TOP RETROFIT PROJECT 4

FOR DUBLIN CITY COUNCIL

JAN BLACK ARCHITEC

DIT COURSE: DT774 STUDENT NO:D12124703




