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NZEB Retrofit Design of a terrace of 3 housing units at Crumlin
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End of Terrace ‘Mid terrace Gable front Endof T Linear thermal bridging analysis
p M III‘E Ene rgv value f ﬂﬁﬂg | Ene ,-:I._ value sa v'ing | E s Vﬂl e ; sa ; nao errace Jucntion Source End of Terrace Mid Terrace Front gable fRSI |Temp
s T G g T Tl e I, L D i e AT 200.00 finalW |Llenght| Lx W lenght | Lx W |lenght| Lx W
_ | kwh/m’/y | BER | kwh/m"/y | kwh/m"/y | BER |kwh/m"/y| kwh/m"/y | BER | kwh/m’/y , delled
: = TS Floor junction EOT M 0.2315 | 14.25 | 3.298 N.A. N.A. N.A. N.A. 0.880| 17.6
0 |Base scenario. 428.92 N.A 332.56 E1l N.A 329.50 E1l N.A 150.00 o sueiie
1 Encravisaiinsiiiiclited 42270 6.22 326.26 1 6.30 323.19 1 6.31 Floor junction MidT Modelled 0.2150 | N.A. N.A. 7.30 | 1.569 N.A. N.A. 0.875| 17.5
. : : 3 = : : e : 100.00 Floor junction Midt + gable Modelled 0.2151 | N.A. NA. N.A. NA | 758 | 1630 0.875| 17.5
2 |Rear porch enclosed to the thermal envelope. 418.92 3.78 305.48 E1l 20.78 302.03 El 21.16 : :
- : — - Eeaves and head Modelled 0.2888 | 3.40 | 0.982 3.40 | 0.982 1.62 | 0.468  0.830| 16.6
3 |Walls insulated with 150 mm of external phenolic insulation. 246.82 D1 172.10 214.36 C3 91.12 206.51 C3 95.52 50.00
Existi 41l q g IIs loft Eaves only Modelled 0.2799 | 12.65 3.540 5.70 1.595 5.58 1.560 0.800| 16.0
4 X coT\crete gl‘OUfi porremoved (parition walls lefs). 223.08 C3 23.74 194.11 Cc2 20.25 185.65 Cc2 20.86 0.00 - Ceiling to partition abutement Modelled 0.0070 | 12.17 | 0.085 14.16 | 0.099 14.16 | 0.099 0.965( 19.3
New floor insulated with 150 mm of p0|yurethane boards. 1 2 3 4 5 6 7 8 9 10 11 Sloping ceiling to partition abutement Modelled 0.0158 | 3.31 0.052 0.66 | 0.010 0.66 | 0.010 0.930| 18.6
Main roof insulated with 300 mm of mineral wool. Plasterboard Flat ceiling to sloping ceiling Modelled 0.0052 | 1403 | 0073 | 9.10| 0048 | 7.024| 0037 0950 19.0
5 |ceiling replaced with composite insulation polyurethane boards, 213.17 C3 9.91 182.82 C2 11.29 173.74 Cc2 11.91 Mid Terrace Cambined barty walldnd doot famb — e v 7 450 IR aso IR o975 105
62.5 mm thick . 100.00 Party wall only Modelled 0.0159 | 10.46 | 0.167 | 16.41| 0262 |16.842| 0268 0.975| 19.5
Sloping ceiling insulated with 75 mm of rigid polyurethane boards ig'gg Jamb.only Modelled 0.0008 | 16.34 | 0014 | 16.34| 0014 | 14.09| 0.012 0.970| 19.4
6 between rafters. Plasterboard ceiling replaced with Composite 1731.13 C1 42.04 156.57 C1 26.25 155.10 C1 18.64 70.00 lintel only Modelled 0.0010 | 8.44 0.008 8.44 0.008 8.44 | 0.008 0.970| 19.4
insulation polyurethane boards, 92.5 mm thick Zggg party wall to sloping ceiling Modelled 01497 | 1.32| 0198 | 2.65| 0396 | 1.986| 0.297  0.855| 17.1
7 |Windows and doors replaced and moved outwards. 129.74 B3 41.39 120.24 B3 36.33 119.14 B3 35.96 40200 party wall to flat ceiling Modelled 0.1288 | 592 | 0.763 11.84 | 1525 |12.653| 1629 0.885| 17.7
. R 3 2 .
Air permeability improved to 1 m™ /(h.m"). Chimney blocked and It . : 30.00 Corner Modelled 0.0682 | 5.96 | 0.406 N.A. N.A. N.A. N.A. 0.935| 18.7
8 L Y Improw o (e y 115.72 | B2 | 14.02 108.22 | B2 | 12.02 107.19 | B2 | 11.95 20.00 R
chimney breast filled with vermiculite bags. 10.00 I I i Corner with door jamb Modelled 0.0710 | 4.50 | 0.319 N.A. N.A. N.A. N.A. 0.950( 19.0
000 + ML, - - . « ' - . . - Two corners with door jamb (gable) Modelled 0.0022 | N.A. N.A. N.A. N.A. 2.25 0.005 0.960| 19.2
i . i | i 1 2 3 4 5 6 7 8 E 20 12
Heatmg controls upgrade. full zone control installed mcludlng Two corners (front gable house) Modelled - 0.0172 | N.A. N.A. N.A. N.A. 3:13 -0.054 0.960| 19.2
twoheatingzones-and onedonthe hotwater two:room » Eront Gabl Flat ceiling to front gable Modelled 0.2232 | N.A. N.A. N.A. N.A. | 2.855 | 0.637  0.800| 16.0
- B1 Bl B1 ron aple
9 [thermostats, 7day 3-channel programmer, TRVs, new hot water 91.72 B1 24.00 84.32 B1 23.90 83.85 B1 23.34 o eiilng ot asbl TR e T ke P oo [ | o
cylinder with 50mm of foam insulation and cylinder thermostat, 120.00 =TT Modelled - Y Sk Rika N, R waia] 53
weather compensator, primary pipework insulated. 100.00 Threshold MidT Modelled 0.1609 | N.A. N.A. 1.80 | 0290 | N.A | NA. 0.810| 16.2
Mehanical Ventilation with Heat RGCOV@W unit installed in the o Threshold MidT + front gable Modelled 0.1610 | N.A. N.A. N.A. N.A. 1.8 0.290 0.810| 16.2
attic. Efficiency: 92%, Specific Fan Power: 0.55 W/(l/s). Acces to SR Ll -~ - mdad o Lud . WLl
10 h N h A e & 76.49 Bl 15.23 70.85 13.47 70.16 13.69 60.00 Ground floor to masonry party wall Ref G.05.1 - ACD's 0.1200 | 6.95 | 0.834 13.90 | 1.668 | 14.18 | 1.702
the unit through new attic hatch and pull down stairs ground floor to masonry partition Ref G.05.2 - ACD's 0.1500 | 8.61| 1.292 8.61 | 1.292 861 | 1.292
walkboards. 40.00 Main wall to partition / interm. floor Modelled Negligible 0.975| 19.5
¥ 4 x 260 kWp Photovoltaic panels per house installed on South - e i3 e Cae SH s 20.00 Total | 10.793
Western slope of the roof, including micro inverters. ) ’ ' ’ i i - N l I i Area of elements | 149.920 116.220
A = T T I ] I 1 T
Area weighted Average BER for 3 units 41.43 kWh/m2/year 5 B g & 5 @ T & 9 200 13 "Y" factor 0.087 0.094 0.093
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w Jan @ ]
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Wa Manufacturer Name Thickness Lambda Q R Sep (7 E . 2
[m]. number  [W/(mK)] [MZK/W] Ot c E 5
Rse 0.0400 i ~ AN \ \ N ~ ¥
M 1 Own catalogue Kingspan K5 0.1500 0020 W 7.5000 Mow O e — =
Fixings Vertical Twist stainless steel ~“No./m? 2.5/m? 17000 D - 0.0 0.1 02 03 04 0.0 01 02 03 04 e - n e vananeerane: rewevaveweae =
Fixings equivalent diameter: 0.0101 m./ alpha: 0.800 Dec & o [m] d [ 4 v§
Ai Level 0: dU" = 0.00-W/(m2K 1 ]
g 2 BTN 12524 Frserier. comuikiny sa(mcf‘) 0.0180 1,000 = 0.0180 _Next v | b 7
3 BSEN12524 Concrete, Medium density 1800 0.2150 1.150 0.1870 JT37-HW B1413a
¥ 2 Owncatalogue G;szruiwepka'seteﬁrrmz S 0.0180 0500 W 0.0300 pan(UA 255¥ Asan WS Ducts to the Duct to the
= 0,400 o e kitchen and WC living room
e | .yt | iy | Main results | through hot through store
! {’_Lunqnudma\ section up
2 Erow. & I Satu_ratiun pressure press (1]
Jan @ Sl 7 day three channel digital progammer for time and Two room thermostats - one downstairs
o o Feb € 4 . 200 thermostatic control over 2 heating zones and hot water.  and one upstairs in larger bedroom.
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Rse 0.0400 Oct £ = k
I7 1 QOwn catalogue Mineral wool quilt - Rells.0.044 0.2000 0044 H 4.5455 c L I 0
2 Inhomogeneous material consisting of: 0.1000 @ 0.053 1.8708 Mo 0.0 04 02 03 2.0 01 0.2 043 - Ducts alongside
2a S\)::"lrcatalogue Mineral wool quilt- Rolls 0:044 89.00 % 0044 W Dec € d [m] o [m] the floor joists [
2b  BSEN 12524 Softwood Timber [500 kg/m?] 11.00 % 0130 Dl - Next ¥ |
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T 1  BSEN12524 Tiles (roofing), clay 0.0150 1.000 0.0150 MNow : —
0O 2 BS EN IS0 6046 Well ventilated air layer 0.0250 0.000 D - 0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 016 0.00 002 0.04 0.06 0.08 0.10 012 014 0.16 A|f t|ght layer
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layer ) M . . . . . . . 4 =
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-l Softiooa Xihsr e TR b W s thermostat and insulated primary pipework. rear wall. It works by ensuring that the boiler will burn the
EEns Valleol TiieRastasien oS aghe  from W ; exact amount of fuel required to match the heat lost from
ixings equivalent diameter: 0.0101 m / alpha: 0.800 I
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: - - : pulhe: - — e
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OUTSIDE . 1 1 1
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. [m], humber _ [Wi(mK)] {HERAW] 005 010 015 020 000 002 004 006 008 010 012 014 016 018 020 022 [MatOl I 25
Rsi 0.1700 C Materials  |Mat 02 12 a 8% 6.58% 1
[F 1  BSEN12524 Concrete, Medium density 1800 0.0750 1.150 M 0.0652 o [m] d[m] i - 3
¥ 2 Own catalogue Underfloor insulation Xtratherm 0.1500 0022 W 6.8182 . Materials _ 82%
== 0.2250 == Waste |"& 2 A 3% 1.80% '
Was 02 3 2 Waste _ 60%
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= [m], pumber  [(We(mit)] [n;:(;\g{} i 000 005 010 015 020 000 002 004 006 008 010 012 014 015 018 020 022 ) ) ) )
M 1  BSEN 12524 Concrete, Medium density 1800 00750 1450 B 0.0652 Rop 4[] d ] Array of 12 photovoltaic panels (4 per house) Thermostatic radiator valves installed on the rads ™ ¢
|7 2 Own catalogue Underfloor insulation Xtratherm 0.1500 0oz H 6.8182 MNext w I . . | z 4 "
Rse B 0.0000 installed on South - Western slope of the roof. (except of the rooms with wall thermostats). L _J — e The Code for Sustainabl :
: This is to certify that
Results DEAP Results - End of terrace Results DEAP Results - Front gable
Delivered Primary CO, Delivered Primary CO, : . L L L
energy  energy  emissions » energy  energy  emissions : I 1 H
[KWhiy] [KWhiy]  [Kaly] . Primary energy [kWh/y] [KWhiy] [kWhiy]  [kafy] Primary energy [kWh/y] C rumiin ouse
Space heating - main 648 713 132 | 4000 Space heating - main 335 369 68 4.000
Space heating - secondary 0 0 0 ’ Space heating - secondary 0 0 0 '
Water heating - main 2,480 2728 503 . Water heating - main 2,513 2,764 510
Water heating - supplementary 0 0 0 | 3,000 Water heating - supplementary 0 0 0 3,000
Pumps, fans, efc. 294 697 154 Pumps, fans, etc. 298 706 156
Energy for lighting 295 700 154 | Energy for lighting 305 724 159
CHP input (individual heating systems only) 0 0 0 [ 2,000 CHP input (individual heating systems only) 0 0 0 2,000 has achieved a score of 84.17%, and a BREEAM rating of
CHP electrical output (individual heating syst 0 0 0 CHP electrical output (individual heating syst 0 0 0
Type 1 Y4 x 260 kWp photovoltaic panels, -836 -1,982 -436 | Type 1 Y4 x 260 kWp photovoltaic panels, -836 -1,981 -436
e . s . EXCELLENT
Type3 - 0 0 0 Type3 - 0 0 0
Total 2,881 2,855 506 | B Primary energy [kwh/y] Total 2,616 2,582 457 l l I W Primary energy [kWh/y]
per m” floor area 456 4515 8.00 _ i TN g w Ei,_"g"r g per m floor area 402 3969 7.02 0 - PG AR e
[KWh/m? y] TEEEYS53RLYS 2 SEeREPESELE
Building Ehergy Rati B R | AR TR H L T : P Y AT H
uilding Energy Ratin S 2 c 5 : f e S
9 gy g | -1,000 g §§§ "‘Eafg?i, Building Energy Rating 40 A2 1,000 + g pES <%
| [BeEzies; HEBE
Check conformity with MPEPC and MPCPC requirements in TGD L | 22,000 _ﬁ_‘é_g_g_n._ﬁ_]‘f_g_ S Check conformity with MPEPC and MPCPC requirements in TGD L 2000 1558 T2 283
Rolovant for new-build. & '§ =5 5B Relevant for new-build. &L 5 TE
Primary energy CQO2 emissions | ‘g_ 9 E‘ § Primary energy C02 emissions § E g— g Pase Excellent
[kWhly] [ka/y] | -3,000 B &g [kWh/y] [kaly] -3,000 2 % >
Totals for reference dwelling 11,623 2,421 2 = % Totals for reference dwelling 10,826 2,245 g %
EPC CPC EPC CPC - ” g :
PO ANt cOGTEIGTE 0246 0.209 e S 0.238 0.203 This Post Construction assessment was carried out under the 2006 version of BREEAM Offices
Maximum permitted 0.400 0.460 Maximum permitted 0.400 0.460
Complies Complies Complies Complies y
i S o ; Y AN »
Results DEAP Results - Mid terrace Building Energy Rating (BER) i , 7 /4
. . Building Energy Rating (BER) Building Energy Rating (BER) Kkl A
Delwred p”mary COZ BER for the buliding detalled below is: V] BER for the bullding detalled below Is: " " atal . /"-p? 25.03 201 5
energy energy MiSSiOI'IS Primarv energv [kwh/y] BER for tha building detailed below is: ; -
[e— [Tt [
: : i | D] | Y] - S e e L e e Busing Enory Rt BE7 I r st Tho Busing Energy Rt G 10 o o Signed on behall of BRE Global L1d Date
Space heating - main 323 355 66 | 3000 } B e G e, RIoH0Y U for $Paci hatng, Wakr baatiog, mmﬂ:f’:;mgm
Space heating - secondary 0 0 0 R G © oocupanc: s xpressed as primary ‘ standand cooipancy. X o skpressed as ey ey e ek Marcin Badurek DIT
Water heati i 2 480 2728 503 e : el pe Cem s energy use par ni foor arva per year (KAIVimyr) i e energy use par unil fioor area por year (TR,
T oa g — Mcin ; ; - e W o v e ToweaT smriroaes. sl o “A rated propertes are Ihe most energy afickent g *A' ralod properties ara the mos! erergy aficiont Licensed Assessor On behalf of
Water heating - supplementary 0 0 0 _ Pesessccwamons 1w R e T lowct enorgy B i U = 2Na Wil 190 10 NAVG 1 Ioost onorgy bils. s WO o 20 Wil 191d 10 NIV (0 loWGst encrgy Dils.
Pumps, fans, efc. 294 698 154 2,000 s e i Faresee Compemy e 191220 Ronesmer Company o 197350 P
2 > r Murph
Energy for lighting 295 700 154 Ein:w"“;'"“ il Eniesions Indicator” B Sy Ratro Cabon e 0y By Erry g Crbon Bkabe €03 Joe Bloggs oler Murphy
CHP input (individual heating systems only) 0 0 0 _ i i MOST EFFIGIENT Kao0ymlr MOST EFFIGIENT KaCOImAr Building Services Engineer Architect
CHP electrical output (individual heating syst 0 0 0 _ ﬂ o M o . ‘
Type 1 b 4 x 260 kWp photovoltalc pane!s, -836 -1 ,982 -436 i 45.15 KWh/im2/yr m 39.51 kWhim2Jy 39,61 kWh/m2 m BUI Idex Ltd- Seamus O Donne"
Type 2 = 0 0 0 e ' 820900,y ' " 730mge0 ol Contractor Project Manager
Type 3 B 0 0 0 . . .
Total 2556 2499 440 o A — g mPrimary energy kW] c Dublin City Council
per m” floor area 404 39.51 6.96 SR REZESRRGE e %) ~175 c2) Client
KWh/m? y] ELES EESFEET B =)
M . y ._ PEWEST L s i = Certificate Reference: FABM-OFF-LW06-9
Building Energy Rating 40 A2 11,000 +5a5-8 L8 W =
' SwBa2zlds )
¥ ool ol il 38 = g 2 n
g8 & 223
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