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have alteady been buitwil il be i use n 2050:he sing hovsing deck. 146 v o sciove e 03 redcton | bungalowslcetached eprosening 40% ofnational stock) semi-cetachedfenaced : energy lovelof passive ousas, thefactor b which th deployment of nZEBs across Europe of buiding enovaton needs tobe ncreased, as | By 2020 all new dwellings i Ireland will have an Energy Performance Coefficent
refurbishment of the present stock is the major task. Because fXIS I?gf o;solgg s odc z'ols(;N ePlartego TIC |evgd ° rehug on (40%) and flats/apartments (20%)2. There was an estimated 2.012.0003 million should increase can be assumed to be beyond 100. For reaching this market level for very the existing building stock represents the single (EPC) and Carbon Performance Coefficient (CPC) of 0.302 and 0.305 in accordance with the
of the cost-effectiveness of many building energy efficiency 2rge’s 1or 200 an - IOL S Wi provide @ Fsearch bass dwellings in Ireland as at end 2010 of which some 52% were built before th low-energy buildings it is necessary to improve the skills of and to expand the number of building biggest potential sector for energy savings. If " in Annex | of Directive 2010/31/EU on th
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is undoubtedly for this refurbishment to be to an exiremely high - prov@e valuable information on cost and performgnce of retrofit ullding Regulations irst came Into operation on 1st June - Within the systematic efforts at overcoming this barrier, it will be difficult to achieve the nZEB expectations.” Union objective of reducing greenhouse gas performance of buildings (recast). This takes account of the energy load for space heating,
standard - ideally resuling in properties using less energy than 1 so!ut!ons. In Scotland, one of the worst perform!ng apalrtment overalll f_lgure, a total of 128,0144 qWeII|ng§ asat e_nq 2(‘)'10 were let by local PRINCIPLES FOR PRINCIPALS FOR NEARLY ZERO ENERGY BUILDINGS Published in November 2011 by emissions by 80-95% by 2050 compared to water heating, fixed lighting and ventilation. For a typical dwelling this will equate to 45
a new building in 2011. It is important to remember that a building types BOTH thermally and acoustically is the ?umor(';'e,svgéh? p;’r’josss I\?f s‘;%jlzhous'”g provision. NEARLY ZERO-ENERGY BUILDINGS Buildings Performance Institute Europe (BPIE). 1990. kWh/m2/annum with a very significant proportion of which will be covered from renewable
low-energy building is comfortable to live or work in and the 4-|n-a-block_ (where there are two flats on the ground floor, and owares S m. e an oV ) Paving fhe way for efiective implementation . . . . energy sources produced on-site or nearby.
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Achieving zero. Creating Future-Friendly Buildinas similar to_cavity block walls found in 3 milion dwellings in Europe..”. p.6 Quantifying The Severity of Fuel Poverty, its relationship with poor speed of reduction required is barely recognized by the public..... the Union 2012,
g zero. 9 rendy gs. England. These building types have the lowest sound insulation ) ) ] ' problem is with the creation of demand for higher performance.” Achieving : Typical Performance Standards for NZEB for Dwellings o4
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The methodology used was the Dwelling Energy Assessment Procedure software  11ocr Ericient kgCO/malyr

¥ entrance hall tool (DEAP) version 3.2 (0.4 of workbook) as provided by the Sustainable Energy
A Z Authority of Ireland (SEAI). U-value calculations for establishing the heat loss
v Wi

U-Value Windows
4.0 Wim2k

stairs & hall
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through the fabric were calculated according to current convention using the
software tool BuildDesk U version 3.4 as provided by BuildDesk Itd UK. This
software was also used to provide an interstitial condensation risk assessment
and surface condensation risk analysis. Thermal bridging Y-factors for the 4
apartments were calculated to current standards using the THERM software
(version 6.3) supplied by the University of California.
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ANALYSIS OF THE RESULTS

The analysis of the results will inevitably inform the process of formulating a
renovation strategy for the block. The two ground floor apartments are performing =5 o
exactly the same. This have been expected as the only difference in - ,> =
arrangement is the location of the entrance door, south for G1 and north for G2.
U-Value FLOOR The annual delivered energy theoretically required for both ground floor units at
" ! ; : 0.57 W/m2k the default Y-factor is 16,147 kWh/h, which is approximately 3000 kWh less than
) ] ] that required for the two top floor units. The two top units while not performing
EXISTING GROUND FLOOR LAYOUT (apartments G1 and G2) sc 1:125 EXISTING FIRST FLOOR LAYOUT (apartments F1 and F2) sc 1:125 PERSPECTIVE SECTION EXISTING PERSPECTIVE LAYOUT EXISTING EXISTING SOUTH EAST AND NORTH EAST ELEVATIONS sc 1:300 exactly the same show a modest 234kWh difference in their delivered energy
requirement. This can be accounted for by the south facing window to the side of
F1 as opposed to a north facing side window to F2. F1 picks up some extra but

U-Value External Wall
1.72 Wim2k stairs & hall

kitchen

The less CO, produced,
the less the dwelling

i = : . : modest solar gains as a result. :
Enlancingheatloss W] Condensation risk analysis - summary of main results conkbuls o gl
3500 Calculation according BS EN ISO 13788 el R —— el i '
= g 8 i’ : Energy Demand Distribution Energy Demand Distribution
3000 = Surface temperature to avoid critical surface moisture: (apartmentF1 firstfloor) (apartment 61 ground floor)
[T .
o The component has failed the assessment. BUILDING ENERGY RATING AT THERMAL BRIDGING DEFAULT Y FACTOR = 0.15 above
2500 A - L ] Primary co2 Composite BER type Certificate for all 4 apartments.
:- . % - "y Deli d | pri E . Both ground floor apartments achieved a rating of D2
2000 + mHeat use = Interstitial condensation: 15% ” : - | elivere rimary NErgy per (emissions while both first floor apartments achieved a rating of
= - - E o . ] Apartment No Floor area Energy Energy m2 perm2 | BER RATING E1.
_ . No condensation is predicted at any interface in any month. / % Space Heati % Space Heati
1500 - OSolar gains = P ¥ y & phacioating f o Bpacehiedting m2 kWh/y kWhfy | kWwh/m2y | kg/m2y
000 internal gains = = mWater Heating ® Water Heating G1 ground floor 63 16,147 18,745 298 55.83 D2 o
] = ; ® Lighti ® Lighting et
<55 OUTSEE INSIDE A, =R, +ZR + R, = 0.58 mK"W BhEnE BERIRE flztgrm:lnd e 22 i:’;g 22’;32 zgi Ziii E: Table DEAP results for all 4 apartments showing
| . - ® Pumps and fans B Pumpsand fans optioor s ' : delivered and primary energy demand and
. ® = == 2
| i N _ — | i 1] Assignment: External wall Component: Rav External Wall U =1/R; =1.72 W/{m2K) F2 top floor 69 19,513 22,508 329 61.64 El consequent CO2 emissions
0 i j ! ] h i B : ; j Manufachirer MNams Thickness  Lambda O R
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec [m],  DAWmE] [mekw] ' _ _
numbar The DEAP results table opposite for apartment F1 Delivered  Primary Cco,
Hee 0.0400 ; i
Balancing Heat loss Graph shows a demand for spave heating for every month of the year. [¥ 1  GenercBuiding Materials  Brick cuter leaf & Moriar ouger laaf (f - 0,000 / 0.1020 orra B 0.1325 clearly demonstrates how the delivered energy is energy  energy  emissions
- autceatis discegatding ace. BRE 4.4.3) demanded and distruted. [kWhiy]  [kWhiy]  [kgly]
Ig 2 Owncalogus Slightly vent. 2% layer; 85 mm, hor. heat flow 0.0800 1111 E 0.0720 . . . . . ~73% is required for the main space heating as result - -
e 13 Coieubinbyiitle. BECos Aol i T 050) oioz0  osen B oa Heat Loss Distrubution Heat Loss Distribution of the heat losses that have been described above, Space heating - main 14,042 | 15,446 2,851
i a £ i g acc. A = i . . . . -
l,le,g': i [#¥ 4  BSEM12524 Gypsum plastsriig 0.0150 nsro B 0.0263 (apartmentF1 firstfloor) (apartment G1 ground floor) and itis provided by a mains gas combi boiler S\F;:Z? ::;?:g ;ZTr?ndary ;f:g ;:;? gjg
B TR ~16% i i i i - , ,
—— [klzv:;':l [:gg] . . Y-factor (Default v Calculated) 16% is rgquwed for w:a'ter.heatl'ng alnd also prov@ed Water hoating - | ; 0 o 5
= i = U-Value and Condensation Risk by the mains gas combi boiler. (in this case there is no ater heating - supplementary
Perbrmarce cosficents 1740 1578 . . To reflect the reality that the thermal performance of buildings is markedly o supplementary electric immersion water heating) Pumps, fang, e.tc. 175 424 92
Wakimum permited osoz | | o Calculated U-Value Surface Condensation Interstitial different at junctions or at changes in material, than in a general conditions in Walle R ~6.5% is required for supplementary space heating Energy for lighting 615 1,489 522
Performance Coefficients Element Risk Condensation Risk the normal plane and to reflect that our knowledge of how these junctions are y - ® Roof - and provided by a bottled gas heater. CHP input (individual heating systems only) 0 0 0
Values for G1 Baseline Wim2K constructed is often limited, the software automatically adds an extra level of 5 ; - . ® Ventilation That represents almost 96% to the total demand. CHP electrical output (individual heating sys 0 0 0
YES/ NO heat loss over the length of these junctions in W/k over the calculated ‘ o ® Openings The remainder is electricity needed for lighting, Type 1 - 0 0 0
- exposed area of the building in m2. To ensure that the results are not ; B Openings S o pumps, fans etc. Type2 - 0 0 0
Cavity Wall 1.72 YES No at |°_W occupancy understated the default value applied is 0.15 W/m2k or a Y-factor of 0.15. As : A - Type3d - 0 0 0
Yes at hlgh occupancy it is an average it can under or overstate the performance of a building. - M Junctions The Energy demand and heat losses are graphically Total 19,301 22 274 4172
Restricted L s G I Ground Floor 057 YES NO These junctions can be identified, and if sufficient information is available the ' shown in th? charts to the eft. per m2 floor area 2823 30574 61,01
estricted Layouts enerally Boillig (el 044 NO NO "true" Y-factor can be calculated and used in place of the default. The necessity for a fabric first approach could not be [KWh/m? y]
- | .
clearer Building Ehergy Rating 326 E1
Percentage Efficiency of Main Heating System
STANDARD ASSESSMENT PROCEDURE RESULTS STANDARD ASSESSMENT PROCEDURE RESULTS DWELLING ENERGY ASSESSMENT PROCEDURE DEAP 50
ENERGY EFFICIENCY RATING SAP 76C (131kWh/m2/yr) ENERGY EFFICIENCY RATING SAP 858 (202kWh/m2/yr) BUILDING ENERGY RATING AT THERMAL BRIDGING DEFAULT Y FACTOR = 0.15 00
ENVIRONMENTAL IMPACT (CO2) RATING SAP 80C (25kg/m2/yr) ENVIRONMENTAL IMPACT (CO2) RATING SAP 71C (36kg/ m2/yr) Primary 350 BRE NZEB REFURB SPEC (apt F2) BRE NZEB REFURB SPEC MODIFIED 1 (apt F2) BRE REFURB SPEC MODIFIED 2 (apt F2)
Delivered | Primary | Energy per | CO2emissions 300 Deli 4| Pri Deli d 1 Pri Deli d41 pri
BRE SCOTLAND Outline Refurbishment Spec BRE SCOTLAND Qutline Refurbishment Spec Apartment No | Floorarea Energy Energy m2 per m2 BER RATING 2 20 HBaselne eenlzfre e:.::rary C02 ° ere nmary C02 e eTe rmary C02
Apartment G1 Apartment G2 m2 kwh/y kwh/y | kwh/m2y kg/m2y iz: B BRE Refurb The exercise o h?ly kWh%y emll(ssllons T(C\Tlr'ij’y i:;:gy emll(ssllons T(Cj:s/y ek:]lsrhg/y emll(ssllons
Gas Combi Boiler with Gas Flue Saver Technalogy Elactric Combi Heat Store & Underfloor Heating G1 ground floor 63 7,127 8,460 134 25.53 B3 100 shown right was Space heating - main [ 417 it 1 023}(] [2%51 5 heafi - [ 3 442y] [ 3 58g] [2%;’] 5 Fea . [ ; 442y] [ } 58(3}’] [2%;’]
Cavity Fill and External Wall Insulation Cavity Fill Maisture Buffering Internal Insulation & Lining G2 ground floor 63 4,842 11,864 19 4441 c2 so | carried out using P y 9 : pace hea !ng - main ' : pace nea !ng - main ' '
— - - DEAP on the Space heating - secondary 0 0 0 Space heating - secondary 0 o] 0 Space heating - secondary 0 o] 0
Low Energy Individual Mechanical Extract Fans Insulated Suspended Timber Floor F1top floor 69 6,467 7,866 116 22.19 B2 o Water heati . 1476 3615 819 . . - -
- - ——— - F2 top floor 69 1,514 2,828 a2 9.49 A2 61 o M . BRE NZEB F2 ater heating - main , ; Water heating - main 2,568 2,824 521 Water heating - main 2,568 2,824 521
Loy E””g}’ Tlmber Windows and Doors NGWACOU.SUC Ce'l”jg and Seperating Wall Treatments Apartment to Water heating - supplementary 0 0 0 Water heating - supplementary 0 0 0 Water heating - supplementary 0 0 0
6.53 50 a|rt|gh_tr?ess : Herltage Timber Windows and Doors _ ) ) investigate the Pumps, fans, etc. 245 600 136 Pumps, fans, etc. 245 600 136 Pumps, fans, etc. 245 600 136
Independent Living Adaptations Inte rmltte.nt. Room only Heat Recovery Comparison of Energy Demand for Space Heating Comparison of Energy Demand for Hot Water Improvement to Heat Loss via Plane Elements effect of.changing Energy for lighting 311 762 173 Energy for lighting 311 762 173 Energy for Ilghtlng 311 762 173
6.11 g50Airtightness 18,000 7,000 ; 250 the heating CHP input (individual heating systems only) 0 0 0 CHP input (individual heating systems only) 0 0 0 CHP input (individual heating systems only) 0 0 0
16,000 : 6,000 Z{;tfg‘: Sand CHP electrical output (individual heating sys 0 0 0 CHP electrical output (individual heating sys 0 0 0 CHP electrical output (individual heatingsys 0 0 0
14000 : 5,000 _ 0 thepresyults <how Type 1 TPV -1,633 4,001 -906 Type 1 TPV 1633 4,001 906 Type1 PV -1,088 2,666  -604
STANDARD ASSESSMENT PROCEDURE RESULTS STANDARD ASSESSMENT PROCEDURE RESULTS 12 2000 50 | ot NZEB can Type2 - 0 0 0 Type2 - 0 0 g Type2 - 0 0 0
ENERGY EFFICIENCY RATING SAP 82B (91kWh/m2/yr) ENERGY EFFICIENCY RATING SAP 83B (104kWh/m2/yr) = 10,000 1 sBaselne 2 mgasolne & mBaseline still be achieved Typed - 0 0 0 Type3d - 0 0 0 Type3d - 0 0 0
ENVIRONMENTAL IMPACT (CO2) RATING SAP 87B (17kg/m2/yr) ENVIRONMENTAL IMPACT (CO2) RATING SAP 85B (18kg/m2/yr) = zigﬁ © mBRERefurh  ~ 000 mERERefurh 190 BRE Refurb using a Total 816 1,999 453 Total 2932 1,771 218 Total 3,477 3,107 518
2900 | o0 w0 | conventional gas per m? floor area 12.1 29.61 6.71 per m’ floor area 43.4 26.24 3.20 per m’ floor area 51.5 46.02 7.68
BRE SCOTLAND Outline Refurbishment Spec BRE SCOTLAND Outline Refurbishment Spec 2000 - 1,000 boiler. [KWhim? y] [KWh/m? y] [KWh/m? y]
Apartment F1 Apartment F2 0 ' 0 0 Building Enhergy Rating 30 A2 Building Ehergy Rating 26 A2 Building Ehergy Rating 46 A2
SedBUK A Gas System Boiler Air Source Heat Pump with Radiators 61 62 1 F2 Gl G2 F1 F2 61 G2 2 F2
4m?2 Solar Thermal System & 210L Cylinder 2 kW Soalr PV Array A DEAP analysis of the building as Change 402% efficient heat pump to 91.1% efficient gas combi boiler Change Heat 402% efficient heat pump to 91.1% efficient gas combi boiler and
Cavity Fill and External Wall Insulation Cavity Fill and Loft Insulation refurbished by BRE Scotland was remove 2 of the 6 Photovoltaic panels
Basic additional Loft Insulation MVHR carried out and the results along with fom(le brflef.:tloT{nents or;fthe errmse woud ;ECIUde:t t of ar NZEB ubarad NZEB NZEB NZEB + 1Kwh/m2ly
Positive Input Ventilation Fram Loft "Super" Low Energy Windows and Doors some selected comparisons are shown Evels or airughtness achieved were poor in tne context ot an  upgrade. ) o
Low Eneray Windows and Doors 6.04 950 Alrtightness P Only one of the units achieved NZEB standard and required a combination of renewables plus mechanical ventilation with heat recovery.
= lgy e . q. - g. above. The question could be asked as o whether this approach is excesive (expensive) for a 69sqm two bedroom apartment???
Positive input ventilation (loft) Feed in Tarrif income
7.53 q50 Airtightness
The exercise shown right was carried out using DEAP on the BRE NZEB F2 Apartment to investigate the effect of changing the heating systems
employed and the results show that NZEB can still be achieved using a conventional gas boiler.
LStepete-NZERlanartments-Sland-Rb — -
To take apartments G1 and F1 from baseline From the analysis above it is clear that NZEB DWELLING ENERGY ASSESSMENT PROCEDURE DEAP U PROPOSED U- Values and Condensation Risk Analysis Apartment G1and F1 —
performance to NZEB Revised Internal Geometry. 7 Steps to NZEB the DEAP methodology is a complex BUILDING ENERGY RATING Original Baseline U-Value | Proposed NZEBU-Value | Mo *ioa surface
To take apartments G2 and F2 from BRE retrofit (not mandatory, but in this case helps an awkward layout and achieves some modest gains through the elimination of matrix of elements that allows many . ; Element W/m2k W/m2k Condensation |Condensation
performance to NZEB the flue-less combustion heater) Existing ways to measure a path to NZEB Delivered | Primary coz Va I U eS L BER
Reduce Fabric Losses . S . . performance. Floor | Delivered | Primary | Energy per |Energy per|emissions| BER Wall 172 0.13 No No
Note Reduce external wall U-value with external and full fill cavity insulation. Improve Insulation to attic. Insulate and seal o & Suspended Timber Ground Floor 0.57 0.15 No No
G2 and F2 and NZEB suspended ground floor. Install passive standard windows. and new entrance door. Detailing is crucial to achieve the Revised internal layout This study is being undertaken in the Apartment No el Energy Energy m2 m2 perm2 | RATING Roof (insulated at ceiling) 0.44 0.12 No No
required level of air-tightness, to avoid the problems of interstitial condensation, and to greatly reduce the losses context of paragraph 17 European m2 kWh/y kWh/y | kWh/m2y | kWh/m2y| kg/m2y . & : :
BRE Scotland achieved NZEB performance in their associated with thermal bridging at junctions. Reduce fabric losse s Energy Efficiency Directive. 2012/27/EU COﬂ d e nStI on = =
retro fit of Apartment F2. Acheive a Y-factor of 0.05 or befter. and the renovation of the existing building G1 ground floor 63 3188 2502 51 40 6.11 A2 Original Baseline U-Value Proposed NZEB U-Value W/mzk
The default value used in DEAP is 0.15. The aim is to reduce the losses associated with thermal bridging by a factor of stock, as quoted above. G2 grou nd floor 63 3486 2711 58 45 6.85 A2 RISk PROPOSED U- Values W/m2k
Under the Sap rating system apartment G2 was at least 3 y-factor< 0.05 Windows and Doors 4.8 0.8
BRE's best performing apartment. Airtightness and Ventilation The project under consideration relates F1top floor 63 3326 2692 49 39 6.18 A2
' . Specify blower door testing to achieve a minimum Q50/20 of 2 (0.04 air changes per hour) or better. Airightness & Ventilation to modest housing be it either social or F2 top floor 69 1224 2998 18 44 10.06 A2
Using DEAP apartment G2 was the worst performing Install whole house mechanical extract ventilation system. (Aereco VA 032EX) with DEAP inputs from SAP appendix private. Itis reasonable to assume that Roof / Ceiling
of the four, post retrofit, largely as a result of using Q. (note: No heat recovery) the retrofit budgets will also be modest. It 0.8 Wim2k
electricity to meet the totality of the energy demand. Install low energy lighting throughout Low energy lighting is for this reason that the interventions COMBINED 264 11223 10903 43 41 7 A2
The unfavourable conversion factors for electricity Boiler / Controls/and DWH proposed are conventional and primarily
use in DEAP would suggest that this retrofit strategy In this case install a high effieiency (93.2%Potterton : Promax Combi - 24 HE Plus LPG) DEAP inputs from harp ) driven by an exploration of how far The overall results for the retrofits are tabulated above.All apartments acheived NZEB performance.
would not be appropriate in an Irish context. database. Distribution losses but no storage losses in DEAP WH tab. Install time and temperature control with Boiler/ Controls / & DWH dealing with the fabric of the building and Crossing the NZEB threshold relies on the use of photovoltaics in all cases aportioned as appropriate.
Apartment G2 could be brought to NZEB standard appropriate DEAP inputs. using conventional systems can go along The contribution of photovoltaics in reaching the NZEB threshold is shown in the graph directly below.
by replacing the electric combi heat store with a Solar PV PAnels. PV, Panels the road to NZEB.
conventional gas fired combi boiler and adding 4 Installing a 1kW peak power PV array would produce 1063 kWh of electricity per year and within DEAP and converted o Itis worth noting that the use of a heat pump in apartment F2 as onbosed to a conventional aas boiler in the other three
extra photovoltaic panels to the roof and to primary energy can be offset against the overall primary energy demand. The resulting 43kWh/m2/y of primary 0 50 100 150 200 250 200 350 | Itis clear that renewables are necessary apartments ro?iuces a better delivere d%ne? eprformance butis Ft)i?e worst performing in tegr;ms of carbon emmissions
apportioning the electricity generated on a 50/50 energy demand reaches the nZEB target. and are provided at step 7 in the form of p p gyp p 9 .
basis between apartments G2 and F2. BkgCoz/mafy  Wkwh/m2fy solar photovoltaics.
Windows / Doors
0.8 W/im2k
Building Energy Rating Cﬂl‘bﬂfl Dioxidg (?Da) Buil\ﬂng E:mgy Rating Cranvils);r‘;:siofdgﬁsa) Buildi:‘g E:mgy Rating Cranvils);r‘;:siofdgﬁsa) Buil\ﬂ:‘g E:mgy Rating Crar‘vil;:ir‘;:siofd;ﬁ(?a)
WOST ExFicKNT Apt G1 5;"&?,‘7.."2:;?"”"” WOST ExFicKNT Apt Gz :gco,/mf.')l{rd ; WOST ExFicKNT Apt F1 :gco,/mf.')l{rd ; WOST ExFicKNT Apt F2 :gco,/mf.')l{rd ; Results with and without Photovoltaics Walls -
Y- factor A28 o 722 o A28 o A28 o 043 Winzk
40 KWh/m2ly ‘ - 45 KWh/m2ly ‘ - 39 kWh/m2fy ‘ - 44 KWh/m2/y - 48
100
MPRN: Apartment F1 NZEB ColourKey .
;:3 20
BER Number: Add a new Junction to this Calculati (e R User > I
Input [
. g 60 -
Address: Ravenscraig Scotland Total Envelope Area containing Thermal Bridges {m 144.41 \:l Constant <
roximation to demonstrate methodology using mixture of values \§ leul d E
Comments: oz tion tod ;ndt m::;t:dlvaues § mixture of A vel Calculating ¥ Factor for Thermal Bridging [W/mK]: 0.0420 |:| Feleulate g "
N:;Ter Takle Junction Detail Description Target U-\Ialue(W/mZK) l::,‘;::)e le(:\g)th CaI::I*a:(e‘:I)I:)Iue 20
Extract from DEAP Thermal Bridging L oa T mber Semarating Floor U-value = 015, 200mm fullil| or u
App"cation Version 1 demonstrating 4 Section 1- CavityWall Insulation : -between d\’.’vel\mgi Timberintermediate Floar partial fill cavity [roof U = -0,0010 24,400 -0.0244 51 52 FL F2 FIOOr
methodology for caloulating Y- factor for 0.14)(floer U = 0.15) -aimhc;:t Phot:)vo\ta\cs jg 1550 iz ii 0.15 Wim2k
B Wit otovoltaics
lnPUt to DEAP WorkbOOk. 5 Custem Juncticn Custom Junction EpeemyERmEig el fed Custom Junction 004858 8160 0.3982 I}:‘:llee::'ﬁgzagﬁ:‘]gc“v I}:‘:llee::'ﬁgzagﬁ:‘]gc“v I}:‘:llee::'ﬁgzagﬁ:‘]gc“v I}:‘:llee::'ﬁgzagﬁ:‘]gc“v
Calculated Y -factor for Apartment F1 Calculated ’ ' ' contributes to glooal contributes to glooal contributes to glooal contributes to glooal Contribution of photovoltaics in crossing the NZEB threshold.
shown 0.420 W/m2k LEAST EFFICIENT varming. LEAST EFFICIENT varming. LEAST EFFICIENT varming. LEAST EFFICIENT varming.
& Custem Juncticn Custom Junction Gp.;;fs:av:;‘\laab‘\s?:w‘ \cﬂag‘[qu‘Z:I:? Custom Junction 0000 31,400 00000
|
BuildDesk U 3.4
RS M S e i b L S sl | 34 Apartment F1
| N
= prd .
- ] x i / DIT Upgrade and Layout changes Documentation of the component 22. May 2014
. ‘Tharmal transmittance (U-value) according to BS EN 150 65846 Page 1/1¢
Infra red colour legend = . :
’ Source:; own catalogue - External walls
Component: Rav External Wall G1 G2 D Upgrade
Infra red images shown to right show temperature fall off through thermal bridging Y =0.0487 W/mk COUTSIDE MNSIOE
junctions. The eaves, lintel and sill values are calculated W values and temperature = ° H
v, T=1927C U= 1/Rr + EAU = 0.13 W/(m2K)
Y =0.0196 W/mk ; . . .
The suspended timber ground floor ¥ value is from the nearest ACD and the temperature shown is . -
Ihesuspended tnter rundfor vl s o e e T=191°C Condensation risk analysis - summary of main results
¥ = 0.0244 Wik s ¥ Calculation according BS EN ISO 13788
=u m )
TEMPERATURE FACTOR CALCULATION - °
IPERATURE FACTOR CALE , T=185°C xm
= - 2 E
2 - _ 096 Apartment G2 = = Surface femperature to avoid critical surface moisture:
Y = 0.0368 W/mk BRE Upgrade / No Layout changes E Eu No danger of mould growth Is expected.
Tsi - Tse . T=182°C R =:|
T i Te = fRsi . == .
oL . o ] ” = Iy Interstitial condensation:
20 - 0 )
[} ﬂ No condensation Is predicted at any interface in any month.
Tsi - Tse % . - .y
= fRsi < Bl ﬁ
Ti - Te S L) =,
18.5 - 0 2 -
= 0.93 %
20 - 0 <X
%
S
i i Assignment: External wall
18.2 - 0 _ ﬂ:: A rt t G 1 I
20 : 0 - o — pa men Wanulzciures Hame Thcknese  Lembda O q
[ml  (WAmKY Im=HA
DIT Upgrade and Layout changes A F2 numbar
partment T D
BRE Upgrade / No Layout changes W 1 Parex Parax Finish Coat- 0.0020 oaco 0.0067
Table 1 Critical temperature factors for avoiding mould g 2 Parax Paray Hase cost Render LW 00070 pao0 0.0233
. o g 5 Aprbosd EPS Aaroboasd Plstipidm G 2000 0LEad 64515
growth in buildings Chi Vart 1 . ko iy 5 |
= mings artical Twist samisss sieel Noume 2.5m 17.000 EE -
Type of building fersi Fiings equivalent dismater0.0101 m/ alpha: 0.800
Air geps Lewal 12000 = Ouid Wim )
: dential buildi [V 4 Parex Parax Adhzsne Moriar 0.0050 o300 06T
- - ocr =T E - -
Dwellings; residential buildings; schools 0.75 :» (¥ & Genenc Bulding Melenisls  Bock outer laad ' Mortar outer leal {f = 0.000/ g.1020 o770 B @.1325
¢ au!-:urnaﬁndu;raar_dn: acr. BHE 4.4.3
20.C & 043 MAKIW 20.C & 010 MKIW A ) [+ & (AE CERAT NC DEDMEE Bonded Bead Cawty Wall Insulaticn 00800 ooz B 25000
. m . m 1 4 ) q | 1
C . E & Lintel G 1C&010 m2KW ————— 0C &0.13 m2K/W ©) ! /N D Fings Veriical Twel samnless seel NoJme 25m 7o B =
ombined Eaves |r_|te eometry 0C&0.04m2k\  Boundary Conditions as per BRA97 | | — Fiings equivalent diamatar 00107 m/ alpka: 0.800
& calculation . SR \/
U'c R-= A, + IR + A= 9.51 MKW
e N Lomaction to LHvalus for accordng i delis U
10 10 W imk
s s Mechanica! fasteners 85 EM 150 6946 Annmx D 0.018
— Air gans 85 EN 150 6946 Anriex D 0,005
N ‘ - _ 0.023
Al Vapour pressure distribution
| T - i — T | [ "
s n N m J . - i Calculation according BS EN ISO 13788
S . N
) I e — == e ey [\
3 1339.5 512 | L___ oo Lo I\ T 1T §
N oof I  r k== I 1[G phi_1]-] Te |Gl phi_a}
1 Model the eaves detail in isolation to give Weaves. = | L__ L__ o 1. Month of balance - Jenuary 0.0 i i3 0.B40
R . . 3 1339.5 (Ic) . I i I [
2 Model the combined junction to give Weaves+lintel. g | \ T = / \
3 Subtract Weaves from Weaves+lintel to give Wlintel (combined) R | \ D | \
4 Obtain the heat loss associated with Weaves and Wlintel (combined) by multiplying by < | \ I \
) | \ / \ SR IS ) e i
the length over which each apply. |
Eaves Geomet Y \ D A S
ry | \\ ! \ e 4 £ £ S
Weaves =L 2 - (1, xU', ) - (1, x U} \ () , 0 P OO B TS
5 03857 - 01607 - 01383 ! — / B ML DL L2 A0 e
\ I =) b Oy, RO Rl iy
: 00487 Vil ! —— i - 8 o R R N L E
(=S P ) : S G B IR AT
Weaves & lintel combined = [ - (, xu,)-f. xu,) -_____-_-_-_.
= 0.2201 - 0.0167 - 01363 ' o =
= I U'w Ground Floor Plan 5 | N Serursion pressure
I ] IH e | m 5ot oy
Ly LayOUt ChangeS SC 1 . 75 I Apartment G1 (DIT Upgrade) Apartment G2 (BRE Upgrade) = 4 i =
Wiintel = Weavesintel - Weaves B Hjlﬂll I T 20004 _____-—‘d_
E 00671 - 0.0487 2 . R - et
= 00184 Wimk | 512 @ 1,500 el L e
a0t  ——— ——— |
Flanking Ceiling Flanking Walls g W
‘M t t } } } t } t t
* a0 0.1 0.2 6.3 0.4 0.5
d jm]
femperate
- | - S
\\ :; - — B
3 Eaves Extension: [ 101 e
. To maintain line of fascia and gutter with 2 - e
WBP eaves extension . : _] e
neighbouring property. 18mm WBP B
plywood extension piece nailed to existing E . . ; ; ; ; . ; ;
trusses and 50mm x 35mm treated timber d
) - a.o ot a.2 a3 0.4 a3
support fixed to existing wall. 50mm x g
— 50mm treated timbers between plywood
extension to support new fascia and soffit.
u 10mm ventilation strip in soffit backed with
insect mesh for continuos ventilation to roof
space.
- AIR TIGHTNESS P
. STRATEGY /
U= 00487 Wik Ll S Airtightness at ceiling "Permeailty is \\
T=192°C Ins.ta." lnte.".o pll.JS membrane to ) calculated by dividing the air leakage rate in \\\
existing ceiling f|?(ed at 400 ctrs with First Floor Plan m3/hr by the envelope area in m2. The NN
50mm x 25mm timber b.at.tens- Ensure Lavout chan es SC 1 . 75 —!1 !. | performance is assessed at 50 Pascals s \\\\
membrane is properly airtight taped at y g . — i 0 — i _ ) — N
W= 0.0196 Wimk i 7 — pressure difference. It has been empirically [ = T =T}
TR all laps. Membrane to be airtight taped ) . :
T=191°C determined that for dwellings generallythe %
and sealed to walls at corners. - [
permeability at 50 Pascals pressure |
[
difference is approximately 20 times the air i
) AL S Y h_ _— i
A v e Apartment F1 (DIT Upgrade) Apartment F2 (BRE Upgrade) change rate at normal conditions. [
) Y - .' From TGD part L 2011 L o L b
New Windows & Doors o g o
To be Munster Joinery Passiv PVC triple glazed .‘ & Specify a Q50/ 20 of 2 or better
to selected colour. Windows to be installed as per ch ; Soecity Fblower door* fests o be carried autat _— _— 1
manufacturers instructions. > imney remove pecify 3'lower door" tests to be carried outat |
. . . ( - plastering stage, first fix and completion.
(Passive house certlﬁcate.No 0497wi03) S Solar Photovoltaics The procedure for testing is i
U-value 0.8W/m2K, to be installed specified in .S. EN 13829: 2000 “Thermal i
SS window fixing brackets fixed to existing Eaves Realignment performance of buildings: determination of air |
. L permeability of buildings: fan pressurization i
window reveals and airtight tape to frame to be . - method”. [
bedded in wet repair plaster to maintain continuity Passive certifiedWindows and Doors L — LK
of airtight plaster layer. . o New windows and Doors 100% sealed. and airtightness tape I '
External Insulation o attached to window / door frames and wet plastered.to window
Bike Stand o Idoor reveals at head and jambes. At sill tape is to'be sealed'to I s AN o R
\ <ol 18mm OSB layer beneath window board. 1
. Refuse Screen -
Seperating Floor from above:
2mm selected vinyl floor finish on 6mm wbp ply on Intello plus I
airtight membrane turned up at corners and sealed with airtight Accessable ramp &'ft_eps
tape at junctions with existing walls, on 18mm t&g OSB flooring g :
Sheetls_on existing tlmber10|sts. GyprOCk p!ank fitted .b?tween ‘ PRO Clima Intello plus membrane installed under plasterboard PRO Clima Intello plus membrane installed under plasterboard At suspended timber ground floor install PRO Clima Intello plus
floor joists on gypframe SIF floor channel fitted over joists. at ground and first floor ceilings and fixed with 25mm x 50mm at ground and first floor ceilings and fixed with 25mm x 50mm ~ membrane to top of existing joists, min 150mm laps sealed with
100mm Rockwool Roll batt insulation fitted between joists, timber battens and sealed at all wall junctions with airtight tape.  timber battens and sealed at all wall junctions with airtight tape.  air tight tape. Seal with airtight tape at all wall junctions.
Y =0.0244 Wimk . .
T=185°C 22mm painted square edged mdf window board. { Generally
18mm OSB packer airtight taped to window Ventll ation : & ’ 1 Fan (V2A Model, 2 Exrtracts to kitchen and Bathroom,
frame and wet plaster finish at wall ' y : 3 Air inlets to Bedrooms and Kitchen / Living, plus a passive
185mm x 35mm treated timber cavity closer. Demand Controlled Extract Ventilation 4 i infra red extract unit to the bathroom
: f £
&) Sl ) P
- Existing sill to be removed and new 100mm x 100mm s\ ' . .
P s T quinnlite block laid on existing brickwork. New 50mm x ' :
. 50mm treated softwood batten fixed to quinnlite with new A
window to sit on batten and screw fixed to reveals and soffit. )/ -’ | [
. ! o
Seperating Floor from above (60m compartment):
2mm selected vinyl floor finish on 6mm wbp ply onn 18mm t&g o
OSB flooring sheets on existing timber joists OSB to be airtight Ventilation to the dwelling is provided by a '
taped at all joints and airtight taped with wetplaster finish at all ] centralised fan which will be placed below
floor wall junctions. Gyprock plank fitted between floor joists on (Ce"'”g level '”)”Te *t‘s”wa¥- A'tf 'S,texffadte‘é _
) L green arrows) via the extract units located in
gypframeT SIF flpor (?hannel fitted over joists.  100mm Rockwool “wet rooms” (Kitchen, and bathroom).
~ SOLAR GAINS AND OVER HEATING
Summer mean external temperature [C] (Table P2) 15 default 15 extract units drive the renewal air volume for
et capac(i.t'ﬁtgnr:;n heet:fr :E-':IJIT; Kelf duslling (24 by divided by s rofa?ffgor area) Apartment F1 E;e wlhqle dv:]elli: g i Demand C7ntrolled
Temperature increment rela't,:aadtgthermal mgass [C] g 0.0 Windows open half the time DEAP TABLE P1 detntl ?tlon, tt ° tum'ltdlty ssns'tltlve p'r;setnce
N X . . . Threshold internal temperature [C] 17.1 Default Curtains / B|IndS DEAP table P4 (nOte 1) The tabulated results opposite show a S||ght eec on exirac .Unl S m.a € 1t possible o
Table P3: Levels of threshold temperature corresponding to likelihood of high internal temperature propensity to over heat for F1 with the distribute the available airflow generated by
during hot weather Summer mean external temperature [C] (Table P2) 15 default 15 : ‘ ) the fan according to the needs of each room.
External Wall Insulation Heat capacity parameter [MJim’ K] | 0.32 Apartment F1 windows oy lghfy open and o designed The role of humidity sensitive ar inlets (blue
Parex external wall insulation system; comprising 150mm Ttnreshota t”k‘-'"hm:d dﬂf‘ hhiSi:' '::E"'a' Temperatur(:;:li’r';i hest capacy of dneling f:[g? dlivided by ¥ fetal floor are) \IIJV”f]dOI‘tNé SnghtlyloglgndDEéPAFT’/-t\BbliE Fl?z: o g‘f;hir\fa"‘r’“; :)rsz:nn;;ﬂSlgvgrr ;g:t"\;‘/;teh"‘ arrows) is then to distribute fresh air
. " . . . emperature during hot weather . in in n H “ n
Carbon graphlte modified EPS (platlnum) external insulation P - g Threshold internal temperature [C] 21.9 elautt Lurtains s able P4 (note 1) the windows only slightly open. (a;:g:gg:gst(;:]:ﬁs;zdrsog;?:)cqhi;y izgms
adhesively fixed with Parex insul-bond base coat & adhesive: <205°C Not significant P , s
. . o - Summer mean external temperature [C] (Table P2) 15 default 15 Apartment G1 | think b bl ; with high requirements for new air promote
100% acrylic polymer based with portiand cement additive, and =205°Cand <220°C | Slight Heat capacity parameter [MJ/m? K] 0.32 partmen . r: ink it wou fehfea”“a he fo asﬁ”me or greater airflow than the empty rooms, to help
mechanically fixed with proprietary Parex concrete/masonry >22.0°Cand <23.5°C | Medium (internal heat capacity of dwelling (24 hi) divided by its total floor area) Windows open half the time DEAP TABLE P1 ! r? purposes of t t'; St‘;]dy ‘,a;'" a Cafgi remove pollution and save energy.
fixinas (minimum of 4 number fixinas per m2 ) Temperature increment related to thermal mass [C] 0.0 Default Curtains / Blinds DEAP table P4 (note 1) ~ When necessary, thal the windows could be
9 ) 9 ) P ’ . > 23.5°C High Threshold intemal temperature [C] 17.6 open half of the t|m_e tp avail of the coqhng
Parex insul-bond base coat & adhesive: 100% acrylic polymer Summer mean extermal temperature [C] (Table P2) 16 ceRkiS| 4o effect of cross ventilation. In that case it would
based, with portland cement additive. Heat capacity parameter [MJ/m? K] 0.32 partmen not be necessary to introduce overhang ; ; At ;
Parex standard fibre mesh reinforcement embedded into fresh {Intermal heat capacity of dwalling (24 hy) divided by is total foor area) Windows slightly open DEAP TABLE P1 shading into the design. gEA/I: '"p”tdfisc\;vgotle House.lMgclhan'cal Extract Ventilation with
Temperature increment related to thermal mass [C] 0.0 Default Curtains / Blinds DEAP table P4 (note 1) ap Appendix U data as availabel
4 < Threshold internal temperature [C] 23.6

P

-~ RENEWABLES

The analysis confirms that the NZEB target
can not be reached without the inroduction of
a renewable source

Solar PV Collector
(module array)

"60" min compartment floor with sound insulation.
From Below:

Remove existing 9mm plaster boards and fit new 12.5mm
gypsum boards to existing joists. (ensure all boards are
perimeter supported. Fit 15mm gypsum fireline boards as
2nd layer.

The strategy outlined throughout has been to
examine how far a relatively conventional
approach can travel along the road to NZEB.

Extract fan V2A Wall humidity sensitive air inlet

#@ DC Connections . .
Through a fabric first approach a considerable

amount has been achieved.

fit Intello plus airtight membrane secured with 25mm x ® DC Connections . p
25mm softwood battens to new construction. Ensure Ina scenario that may well emerge over the ) <
membrane is sealed at corer wall junctions with airtight corming years electricity would play an entirely - S g ¢
i : @ DC/AC Inverter role. The much reduced space heating z P ' ) )
tape. Fit new 9.5mm gypsum plaster board to timber demand could easly be met with relatively R o CONVENTIONAL HEATING SYSTEM (COmbI Boiler 2 Zone Iayout and Hot water)
battens and finish with gypsum plaster skimcoat. inexpensive electric heaters and more SRR TR
All ground floor AC Connections favou.rable elect'r‘icity con'\‘/ersioq factors N !
resulting from a "greener" electricity supply '_ o
would make direct electric water heating an L
option to be considered. 2
w water tank at high level above boiler
) In effect a "greener electricity supply would hesatmier
la Appliances AC Isolation remove the renewable sources offsite.
- Ireland's NZEB plan ("planning for 2020 and
beyond") reiterates the NZEB requirement
that a large portion of the energy requirement
for an NZEB dwelling be met by renewable BHHH N
sources. However it states that the source :
. Id water servi
can be onsite or "nearby". "Nearby" could \ ] cold water services
offer economies of scale that are not available
Consumer Unit to an individual homeowner. . )
. . COMBI Boiler Heating Controller
. Layout of Solar Photovoltaic Array to roof. 12 panels shown on G1 and F1 and 9 Shown on G2 and F2 =
The renewable source to be introduced here I ‘ O } ffffffff { ‘
¥ =0.0244 Wimk is Solar Photovoltaic Panels for the prouction kWh/y output from 2.6kW array of Sclar Photovaltaic Panels |
T=185°C 29 inted daed mdf window board of electricity. Though not without cost it is a ) i
18”"“8%'% € S?(uaref e ﬁe m 4 win ,Og oard. Credit Meter relatively uncomplicated system , has a long 0.8 | X | 2.65 X | 1021 | X 1 = 2164.52 hot water services |
g mm q ptacl e'; alrftllg. thtafe |t|0 window life and would appear to be maintainence 10 256W pnels will fit on roof > ‘
rame ana wet plaster finisn at wal N N |
P ) . free. Output is for 2 apartments (to be aportioned) ‘ | RAD RAD RAD RAD RAD
185mm x 35mm treated timber cavity closer. |
v v v |
77777777777777777777 j
mr o O i . o = 000 e A I U T & . & & 5
L flow ! I I I I
AC Supply ! I I I I
,,,,,,,, D | ’,,,,,,,\,,,,,,,,,\,,,,,,,,4
Table H2 : Annual solar radiation, kWh/m* Table H3 : Overshading factor 2 Zone link § s J‘
- = S
Tilt of Orientation of collector Overshading % of sky blocked by | Overshading Ty
collector obstacles. factor
& Electicity Meter South SE/SW E/W NE/NW North — ook pye L v
Horizontal | 963 Significant > 60% - 80% 0565 water maiT to\ kitchen tap G%s Connection To Kitchen Hob
15° 1036 1005 929 848 813 Modast 20%- 60% 08
. - # Mains Suppl : - |
W= 0.0368 Wimk 225mm Rockwool "Flexi" fitted between existing floor el 302 1074 1o 886 736 676 None or very little <20% 10 _
T=182°C joists.Polypropene netting to support insulation stapled h 1072 1005 837 644 556 Notes: gas main
iAi f : 600 1027 956 778 574 463 Overshading must be assessed separately for solar panels, taking account of the tilt of the
to tOp of JOIStS and SeCUrely fixed to ensure no Saggmg' collector. Usually there is less overshading of a solar collector compared to evershading of
Fix airtight breathable vapour control membrane across 7s° 942 870 708 o158 416 windows for solar gain (Table 6d)
Vertical 822 773 628 461 380 The overshading factor for the installed solar collectors must be chosen from this table.

top of joists. Ensure all laps (min 150mm) are sealed
with airtight tape. Membrane to be turned up at corner
junctions with existing walls and sealed with airtight tape

i on anm g g e — PROGRESSION FROM BASELINE TO NZEB

i b Fabric Heat Loss Comparison W/K Energy Demand for Space Heating o ]
250 Ventilation Heat Loss Comparison W/K kwh/y CO2 Emission Comparison Kg/y
RAVENSCRAIG 4 IN ABLOCK 50 18000 4500
200 16000 4000
ha achleved an indbeatve score of 81 26% e @ Piot BREEAM rating of >0 14000 3500
= EXCELLENT & Base ] H Base 1;222 H Base 222 M Base
4 EBRE 30 1 & BRE 2000 - EBRE 2000 | M BRE
4 Eoir " DIT 6000 - WDIT 1500 EDIT
4000 - 1000 -
- . " B This assesnment wis creried oul 2012 P w;“ M:‘:ﬂ' ? 2000 1 %00 I
s ' ﬁcm‘mimﬁn@ T o 0 0 -
£ £ G1 G2 Fl F2 G1 G2 F1 F2
e Section 15 Eamon Gogarty MRIAI D13124792 POST GRADUATE CERTIFICATE IN DIGITAL ANALYSIS AND ENERGY RETROFIT
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