POST GRADUATE CERTIFICATE DT774 - 2017 - One-off house in Parsonstown, Co. Kildare - Anne Madaire D15127525

Summary of dwelling specification and dimensions. 3 No. options to achieve compliance with EU

2016/1318 were considered.

DWELLING DIMENSIONS
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1625 L 670 , 760 , 670 1335 v 2450 L, 1650 L, 3220 v 2785
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Ground floor area: 166.2m2 166.2m2 168.53m2 168.53m2 i — ‘ . \T o / g e S BNTRNCE WAL DT
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First floor area:(area-weighted average) 46.8m2 43.8m2 43.8m2 43.8m2 | e ‘ 8 | | 3 | | | | / ——
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Height: 2.26m2 2.26m2 2.26m2 2.26m2 \/’\6\\ ‘ — — ‘ i D/
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Ventilation losses: /] LG i oG E <
_ SRR / Al Vs al=ls 5
Chimney: 0 0 al 0 2 2 £ | " g g = = = -
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intermittent and passive vents: 1 0 dl 0 LTBO5 LTBOS LTBO6 LTBO5 s =
air permeability test m*(h.m?): ‘@50 Pascals pressurisation 5 0.8 Odl 0.8| EESII:T 1%5\(;AT|ON (Northwest) 2860 L 1795 L 2700 L 1178
sides sheltered 2 2 P | 2 ' e g
whole-house extract ‘ LTB12* o .| Ao
ventilation method ventilation MHRV 91% efficiency MHRV 91% efficiency MHRV 86% efficiency : ﬂé ]
Building elements — ] 530 1/ neE=
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Fabric Heat Loss: — 1 - L] 8 Pl -
Ground floor: W/m?K ] ] i . |
(110mm PIR insulation below 50mm screed) 0.14 0.14 0.14 0.14 — =l | g J A B
Pitched roof:W/m?K ‘ g o ; 1—p oM | r
(150mm MW between rafters + 50m PIR to underside) 0.16 0.16 X é LTBO7 i 5 [1] o 3
Pitched roof:me’K 5 LTBO3 LTBO3 | = - @ ’Q'
(150mm MW between rafters + 60m PIR above rafters) X X 0.14 0.144 / / | :*g ﬁ
F z = = = = = P o
Flat roof:W/m?K / Ig 9 / / Q / :/ / 9 2 / / 2 :'3 B — g 3 g g
(120mm paratorch insulation + 50mm mineral wool) 0.16 0.16 0.1 0.16 5 5 / / 5 ‘ 5 5 5 g g 3 A
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Wall type 1- ?xterr!al ?NaII.WT}'mZK . / Iﬁ' RO R : h pETTT - ] 03/
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Wall type 1- external wall:W/m2K LTBO6 LTB0S LTB06 Q é LTBO5 o i B E
(180mm EPS external insulation + 50mm metstud internally) X X 0.14 0.148 §Eﬁf§ E%%QTION (Southeast) = = vy L g | evsutE .
Wall type 2- internal wall, room in roof:W/m?K (same u-value as O"P;;s, L™ e [ I oo %‘9@ g g
pitched roof) 0.16 0.16 0.1 0.144 9 | s Qﬁ -
Timber door:W/m?K 1.4 1.4 0.8 0.8 LTB12% 2 o . E
Thermal bridge factor ('y' factor): W/m?K 0.15 0.08 0.0214| ‘ i 24m
Windows / glazing: ; : 8
Alu-clad timber windows: W/m?K 1.2 0.82 0.82 ; + "-Tﬁ" S+ —&@—'{Qi— T g g
Windows manufacturer: Nordan Windows Velfac 200 Energy Velfac 200 Energy ‘ = | e — 'I',:‘ E ‘F—D = ‘ . )
— e — +— 3 - 1 == === | 9 g 2
— ‘ Sicik, I GROUND FLOOR PLAN g s )
HW storage tank 3001 LTB10* ! ‘_ Scale 1:100 2155 ” 2025 41380 , ls3ss
Manufacturer's declared loss factor 2.352 2.352 2.352]f 1.17 - L e =3l LTBO7 % A
solar water heating system yes yes no no | - _-_tTBO3 15 | @‘
|
solar fraction 41.96% 41.96% 0.00% 0.00% : ‘ . | LTBO3 LTBO3 LTB03 — . 2471 1930 1480 1180
Heating Systems: . 1 7 | / / / 251
Joule samsung heat Joule samsung heat pump [Joule samsung heat pump || Direct electric radiators é : é / é é / | é / | é / é é é é / /
|
Primary heat source: pump 579% efficiency |640% efficiency 456% efficiency 100% efficiency 5B 5 5 / s : 5 / 5 5 5 5 @
- = - - | (- I
Heating Systems: underfloor heating underfloor heating low temp rad ‘ : 7! 1502 L1502 m,—T
Low temp rad Low temp rad ‘ 1 oue—
- LTBOS LTBO6 LTBOS LTBO6 LTBOS 5 LTBOS [
stove, no backboiler SOUTHWEST ELEVATION -
Secondary heat source: 60% efficiency none none none Scale 1:100
Nilan Compact MHRV
Joule samsung heat Joule samsung heat pump |Joule samsung heat pump ||heat pump heat pump
Main water heating system: pump 188% efficiency [188% efficiency 188% efficiency 220% efficiency — LTB12 —
Renewables ‘ ‘
T T
4No. PV Panels SW roof |7No. PV Panels SW roof ||8No. PV Panels SW roof : & IBIS S LBIS
delivering 882kWh/y delivering 1450kWh/y delivering 1764kWh/y j 2 |= oy I —
Results |Delivered energy | Delivered energy |Delivered energy |[Delivered energy | ~ 813 T —
Space heating - main 1,541.00 329.00 217.0 1,199.00 — — TR10* .
Space heating - secondary 1,642.00 0.00 0.00) 0.00| 1N o LTBO7 - 5 %
ina - mai U AN =11 = (0.~ Bl =4 1
Water heating - main 1,500.00 1,486.00 2,374.00] 1,766.00| 7603 U = (803 B
Water heating - supplementary 0.00 0.00 0.00] 0.00] - i I o Y Ak A
Pumps, fans, efc. 795.00 905.00 838.00]] 779.00] 2 2 [ B 2 [ 8 8 / 2l I8 3/ |8
S i i i i 5 A 55 5 5
Energy for lighting 951.00 938.00 948.00 948.00] | ‘ / L
CHP input (individual heating systems only) 0.00 0.00 0.00]f 0.00| LTBO2 LTBO2 | < LT802!
s PR . o
CHP electrical output (individual heating system only) 0.00 0.00 0.00]| 0.00| w T802_| & :
Type 1 0.00 -882.00 =l 544.0(1' -1,754.00' LTBO5 - LTBO5 ‘
Type 2 0.00 0.00 0.00| 0.00| NORTHEAST ELEVATION
Type 3 0.00 0.00 0.00 0.00|
Total 6,429.00 2,777.00 2,834.00) 2,928.00|
per m’ floor area 30.20 13.20 13.30] 13.80|
| ; ; | - |
Building Energy Rating A3 A2 AZ’I A2
kWh/m2y 58.47 28.93 29.23 30.20]
EPE (maximum permitted 0.400) 0.37 0.18 0.18 0.19|
CPC (maximum permitted 0.460) 0.40 0.18 0.1g] 0.19] RIDGE ROLL FOR CONTINOUS . . .
VENTILATION
SLATES
BALANCING HEAT LOSS CHART 38450 BATTENS 38"50 BATTENS
Heating season Oct-May 9850 25*38 COUNTERBATTENS 25*38 COUNTERBATTENS
UNDERLAY (TYVEK PRO TEGRAL PRESSED ALUMINIUM TRIM
Full year 9947 UNDERLAY g)R SIMILAR ONDERLAY Qg"gﬁmmﬁ
: STEEL RIDGE BEAM TO APPROVED) APPROVED)
Bala ncing heat loss [W] ENG. DETAIL ”’0.*‘v"v"""*’*"’*"""'
. m
60MM PIR INSULATION 0.020W/mK KIS 60MM PIR INSULATION
_ 190%6%0%6%0%6%0%%% 0.020W,/mK
4500 - 18MM PLYWOOD DECKING 0.130W/mK D 18MM PSWOOD
b RAFTERS TO ENG. DETAIL WITH DECKING 0.130W/mK
3500 - 150mm QUILT ~ INSULATION
3000 |- = 0.034W/mK (KNAUF METSTUD 150MM_MINERAL WOOL
2500 eat e OR SIMILAR APPROVED) WEBER REND (0.6W/MK) BETWEEN JOISTS
2000 aSdlergans AIRTIGHTNESS MEMBRANE e
1500 Bintemal gains (INTELLO OR SIMILAR APPROVED) 180MM WEBERTHERM (0.036W/mK) ggg\h/?cgNgi\s/wTED
1000 - FIXED TO UNDERSIDE OF EXTERNAL INSULATION AIRTIGHTNESS MEMBRANE
s00 B :I:]:H: 1 B RAFTERS (INTELLO) FIXED TO
UNDERSIDE OF RAFTERS
0 . L . TAPED TO HARD COAT

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Part L compliant house

Improved ventilation efficiency

35MM UNINSULATED SERVICE CAVITY

SOLID BLOCK WALL

FLUSH VERGE DETAIL

GYPSUM PLASTER

MASONRY WALL TO BE
WET PLASTERED WITH

GYPSUM HARD COAT
PLASTER TO PROVIDE

75mm

18mm

FIRST FLOOR PLAN
Scale 1:100

laid to a fall to
floor drain on

See detall 11/T05

s/c screed.
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. 25.36m2
L
4610

60MM PIR INSULATION
(0.021W/mK) OVER RAFTERS
18MM PLYWOOD DECK OVER
RAFTERS

150MM MINERAL WOOL
(0.034W/mK) BETWEEN RAFTERS

35MM UNINSULATED SERVICE
CAVITY WITH PLASTERBOARD

_—

SKIM FINISH

AIRTIGHTNESS MEMBRANE
(INTELLO) FIXED TO UNDERSIDE
OF RAFTERS

50MM SERVICE CAVITY WITH FOIL
BACK PLASTERBOARD SKIM
FINISH, MINERAL WOOL BETWEEN
35X50MM BATTENS

BUILDING FABRIC

ROOF SLATES
38*50 BATTENS

38*50 COUNTERBATTENS

UNDERLAY (TYVEK PRO
UNDERLAY OR SIMILAR

APPROVED)
OVER FASCIA VENT

w 1008 ROUND GUTTER

CONTINUOQUS TIMBER
TILTING FILLET

FASCIA BOARD

TREATED TIMBER STOP

RAIL FIXED TO
PLYWOOD

END OF RAFTERS
CANTILEVERED TO
SUPPORT PLYWOOD
DECK

Heating season Oct-May 2123 Scale 1:10 AIRTIGHT LAYER MASONRY WALL TO BE WET
- < . 50MM MINERAL WOOL PLASTERED WITH GYPSUM HARD WEBER REND
Full year 2124 Improved Y-factor SLATES 0.034W/mK COAT PLASTER TO PROVIDE (0.6W/MK)
180 (EARTHWOOL METSTUD AIRTIGHT LAYER
Balancing heat loss [W] = 38%50 BATTENS OR SIMILAR APPROVED) 180MM WEBERTHERM
25138 couNTERBATIES SETVEEN T (o03eH/m) DR
> UNDERLAY (TYVEK PRO PLASTERBOARD SKIM
2500 |- RIDGE DETAIL UNDERLAY OR SIMILAR FINISH
- Scale 1:10 X APPROVED)
2000 - cale 1: K OVER FASCIA VENT WEBER REND (0.6W/MK)
1500 = |reatuse FLASHING LEAD FLASHING
QSolar gains 30mm ROUNDED WASHED
1000 | . - i 6OMM PIR INSULATION S GRAVEL FINISH ON 30mm ROUNDED WASHED GRAVEL
- ' . 0.021W/mK PROTECTIVE POLYESTER FINISH ON PROTECTIVE POLYESTER
500 - L _D_I:I_ Heating season Oct-May 1226 FLEECE
— 18MM PLYWOOD
0 WO = B s i e DECKING 0.130W/mK ) e Do N 7 ROOFING MEMBRANE (7MM_PARALON 50MM SERVICE CAVITY
150MM MINERAL WOO 0.230W/mK OR SIMILAR APPROVED)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec Balancing heat loss [W] > / APPROVED) INSTALLED IN WITH QUILT INSULATION
y g BETWEEN JOISTS ) Sl ACCORDANCE Wi INSTALLED IN ACCORDANCE WITH 0.036W,/mK BETWEEN
EU 201 6/1 31 8 Compllant hOUSG OPTION 1 2500 0.034W/mK ¢ ~ MANUFACTURER' SPEC. MANUFACTURER’ SPEC: ; 50X35MM BATTENS
AIRTIGHTNESS MEMBRANE g <
TR OO N - <) 997 Improved u-values | (INTELLO) FIXED TO UNDERSIDE : . ARTIGHT MEMBRANE TAPED
g g Y ooT 2000 O RAFTERS, | 16D : TO WINDOW FRAME AND
ull year Improved Y -factor 500 SERVICE CAVITY ! RRRIRIK PLASTER COAT |
Balancing heat loss [W] I S SOLID BLOCK WALL ] XXX PLASTERBOARD SKIM , 3
T o L | Qsolar gains 50MM MINERAL WOOL < .‘.‘.‘.‘.‘.A v FINISH ON MESH I g = .
: 0.034W/mK (EARTHWOOL B Y Tl © TE
Ainternal gains METSTUD OR SIMILAR BATTENS FOR GROUND TO
MASONRY WALL TO BE WET PLASTERED PLASTERBOARD
2000 = 500 - ?KA%%%VE&W%@%#H WITH GYPSUM HARD COAT PLASTER TO
| PLASTERBOARD SKIM FINISH PROVIDE AIRTIGHT LAYER
1500 | =l 0 : : . , : : : ! . . X5 50mm PIR INSULATION INTERNAL EXTERNAL
— Moot Use Lower Ventl |atI0n Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec o= . L 0.021W/mK
1000 = - g . . EU 2016/1318 compliant house OPTION 3 ARTIGHTNESS MEMBRANE (INTELLO 120MM PARATORCH INSULATION: 120MM PARATORCH INSULATION:
( ) WINDOW HEAD DETAIL
— - intemal gains eff|C|ency FIXED TO UNDERSIDE OF JOISTS lghs‘umwgf&qgs&oi?fsﬁ&m 12MM WOODFIBRE 0.05W,/mK h N
= 108MM PARATORCH INSULATION >
500 1 — 0.026W,/mK 0.026W/mK 2 Scale 1:10
i i i VAPOUR BARRIER BITUMINOUS
Jd il o s -d B i The comparison of the chart illustrates the impact o DeckNG 3w VAPOUR BARRER BITUMINOUS l 4
A RT124Q ey i S % ANHTE AN of ventilation system, u-values and Y factor JOISTS TO ENG. DETAL 18MM PLYWOOD DECKING 0.130W/mK R ARTIGHTNESS MEMBRANE (NTELLO)
, .
EU 2016/1318 Compllant house OPTION 2 60MM MINERAL WOOL BOARD JOISTS TO ENG. DETAIL FIXED TO WALL PRIOR TO JOISTS BEING
0.034W/mK 60MM MINERAL WOOL BOARD FIXED -
AIRTIGHT MEMBRANE (DUPONT OR 0.034W/mK
SIMILAR APPROVED) AIRTIGHTNESS MEMBRANE (INTELLO) N
THERMAL BRIDGE ASSESSMENT WITH PSITHERM 2D s PSSR s e B o s
SLOPED ROOF I FLAT ROOF DETAIL 12.5mm PLASTERBOARD SKIM FINISH
SOLID BLOCK WALL WINDOW BOARD
so FTWARE Scale 1:10 MASONRY WALL TO BE WET PLASTERED %
WITH GYPSUM HARD COAT PLASTER TO S0mm PIR INSULATION
PROVIDE AIRTIGHT LAYER =3 0.021W/mK
50MM MINERAL WOOL 0.034W/mK %
(EARTHWOOL METSTUD OR SIMILAR BATTENS FOR GROUND TO
APPROVED) BETWEEN TIMBER BATTENS ;8 PLASTERBOARD
!"3 B°C WITH PLASTERBOARD SKIM FINISH o
16.8°C AIRTIGHT MEMBRANE =
oG TAPED TO WINDOW FRAME
el AND PLASTER COAT —— M | XK
[ MASONRY WALL TO BE
ks . FLAT ROOF / WALL DETAIL WET PLASTERED WITH ! N
56°C = GYPSUM HARD COAT TO
Imn._- «ﬁ 1 Scale 1:10 PROVIDE ARTIGHT LAYER
; | 50MM SERVICE CAVITY WITH
o = g QUILT INSULATION
LTB 01 = =] 0.036W,/mK BETWEEN
[ ] 50X35MM BATTENS
[ B
- L] 12.5MM PLASTERBOARD
| 475 . - Y FACTOR CALCULATIONS S FNisH
| & =]
19.4°C . T al Bridsing Calculati Yok POWDER COATED PRESSED
- ! % T ! w T'hermal Bridging Calculation Version 1.0 METAL GILL
] s 15.4°0 == e MPRN: Colour Key
g ' = = 180mm EPS INSULATION
{:] 13920 !15 B ] 3 " . . User
L] 11.1°C 5 U1 =] BER Number: Add a new Junction to this Calculation: I:! Input gx%:éser\iKFTNg{JE&ElFON
. 1387 = |
2 _28.3“0 e = =] | Address: Parsonstown House, Celbridge, Co. Kildare Total Envelope Area containing Thermal Bridges (m’): 638.98 |:| Constant i;'s:‘.l';%hc/E%R SIMILAR
a s =] {
] s 5.6°C !ia_z'c e | - Comments: Nzeb compliant house OPTION 2 & 3 Calculating Y Factor for Thermal Bridging [W/m’K]: 0.0214 D Calcated WINDOW CILL DETA'L %
=] 28°C ' I
S E I 547 L= : Scale 1:10
, — nec g = ] e J
Jﬁ E 17943 IQIE b 3 Q F 2 | e 7 L — Item Number Table Junction Detail Description Target U-Value(W/m’K) P;i\[\fal:e Lergth calmhtg:',v:me el
= | o _arTre ¥ 3 83838aS;
LTB 07 [16.28°C 0 : AR 50MM MINERAL WOOL 0.034W/mK 475
=] | | 475 | ; == SN . / ) _ - _
™ " 1 Custom Junction Custom Junction 1. LTB Window jamb Custom Junction 0.0281 46.510 1.3060 (EARTHWOOL METSTUD OR SIMILAR
=] | | N/ APPROVED) BETWEEN TIMBER BATTENS
o L 3 . WITH PLASTERBOARD SKIM FINISH
_I"_-:Ir' =] I Re 15.56°C 2 Custom lunction Custom lunction 2. LT8 Window sill Custom lunction 01293 19,544 25265
o ] N SIGA TAPE TAPED TO HARD COAT
Coh I f /_%-‘__ g\l_r:sum PLASTER TO CONCRETE
) ?. TN : 3 Custom Junction Customn Junction 3. LTB window / door head Custom Junction 0.0212 30,045 0.6382 FF LEVEL
TIMBER_FLOOR
FINISH 2
o1 o 14 01E 4 Section 2 - External Insulation 2.23.1: Corner 4, LTB external corner U =0.15 [roof U = 0.14) (floor U = 0.15} 0.0700 18.896 13227 < < <
v RIS _ 17 150MM?,CONCRETE2 4 i
\ 18 92° _ VUG Y LA S
\] O N — = M s Custom Junction Custom Junction 5. LTB wall / ground junction Custom Junction 0.0026 59.494 0.1565 DETAIL 74 49
[ i = H I~ ps
; = 110M
= = | o QUINN LITE
== 72 vl = b 6 Custom Junction Custom Junction 6. LTB door threshold Custom Junction 0.0052 10.270 0.0537 0.02 t  BLOCK 0.17W/mK
C RADONB TO PREVENT
: ::.:1 A A aya) B ope i R SOM SR e COLD BRIDGE
[ 7 Custom Junction Custom Junction 7. LTB wall/roof junction eaves Custom Junction 0.0140 43.238 0.6053 ENG. DETAIL
=] 130MM EPS
—T Be =] 1150 | INSULA'I}ON
Fi . 0.036W/mK
= = | 8 Custom Junction Custom Junction #aLIBfe tootenteroalinsnatiasll Custom Junction 0.0420 5.243 0.2199 200M m
s [ ] : Junction COMPA(
18.22°C s e 18.08°C _ EIQ(R;DC EI'AILTO MEMBRANE TO
l § & o] 19.4°C - v;' ' RD ' ' ' 9 Custom Junction Custom Junction CARLELL 'w"’w::;nﬂb" AR Rl Custom Junction -0.0792 5.719 -0.4531 ‘ INRS%TLEA(;I’TON
: ) =1 S !15 o N b=l o
. . . 1 <t ’ | S —— ;
1 O NO JunCt'OnS Wel"e mOde”ed Wlth = II . 1280 g | = — 10 Section 2 - External Insulation 2.19; Flat Roof - Parapet 10. LTB flat roof / wall parapet U =015 {roof U = 0.14) (floor U = 0.15) 0.3270 6.320 2.0666 CONCRETE RISER
B ~— TO ENG. DETALL
: : [ =] ) )
o Psitherm 2D software to calculate the fRsi & 4 - e i e 0
3 . . . . [ = ' . L r i : - = 1 Custom Junction Custom Junction 11. LTB verge wall / roof junction Custom Junction 0.0824 30.380 25027
Psi values. 2No. junction were derived from - oo ATTAMAAAAAAAAA <
) ) =~ - LTB 09 =¥ < S
the Acce pta ble CO n Stru Ctl On d eta I I S 3 N O . : =~ : L 1 0 00 L 12 Custom Junction Custom Junction 12. LTB ridge sloped roof Custom Junction 0.0637 24.420 1.5548 A
. . . . = 28°C 4 4g A
junction around rooflight were derived from = < I : A 49 4
1 - [~ | = 07 13 Custom Junction Custom Junction 13. LTB rooflight bottom Fakro cert. Custom Junction 0.0400 5.460 0.2184 9 A
manufacturer's certified values. S )
475
I | 14 Custom Junction Custom Junction 14, LTB rooflight sides Fakro cert. Custom Junction 0.0500 13.720 0.6860
LTB 11 FOUNDATION DETAIL
15 Custom Junction Custom Junction 15, LTB rooflight head Fakro cert. Custom Junction 0.0440 5.460 0.2402 scale 1 :1 o
: : : [ B | P
Detail 06/T05 - Option 1 cavity wall = = 476 |
fRsi = 0.90 > 0.75 = [ . . 1
Psi value = 0.14614 W/mK — =) Detail Flat roof- external/internal wall .,
- [== ? fRsi=0.96 > 0.75 [i -
™ H
Ee i Psi value = 0.04195 W/mK o =
[= o =]
=+ 0 =
- <E 8 4 - HYGROTHERMAL ASSESSMENT OF BUILDING FABRIC WITH WUFI PRO
= =]
- e Material AIW/(meK)] > e I
R3 = 20°C I 0.034 earthwool metstud manufacturer data 0.034 & [ Location: DublinAirport_extreme.wac; 0 °C; WUFIE  Water Content =
Y Y ' "' ' ‘ Y ‘ ' "' "' 1 Tp'ﬁ =] B 0.026 Paratorch manufacturer data 0.026 == = i
- : =] B 0.034 earthwool metstud manufacturer data 0034 = =W = F o ol Fo =]
e e ] 171t 0.036 - Webertherm MFD, agremert cert 0.036 1 g 40 !
5 — — — — A7 I 0.04- mineral waol 0.040 i - - | ! i
| B = W 0.050 Paratorch woodfibre 12mm manufacturer data 0,050 MW/m?] — |
“© o . . kS Y Y Y Y Y Y ' Y Y ‘ Y k3 W 0.130- 18mm plyaeood 0130 == = =1000 2. 20 —______________.—f 2z |
= B W 04130 timber softwood Table A1 TGD 0430 = = 750 £ =l s L
ﬂ ﬂ & ﬁ ﬁ ﬂ_ﬂJ ﬂ & lﬂ ﬁ & 8 R 0.180 Kingpsan Koolthermn plasterboard 01490 =] 500 = | f‘
’ 0.25 plasterboard table A TGD 0.250 R2 o H
= = i N l B 043 - Plaster (gypaum) TGD Tabls A1 0.430 ‘ ’ ’ ‘ ' ’ ‘ ’ ’ ' ’ :'7 !‘ o 250 E W 3
LTB 08 | 1000 = ——— ¥ 6 B 05 -weberrend 0800 —F— y = 0 k2o i
=1 _.i, ‘ ‘ ‘ ‘_ ‘_ ‘ ‘ ‘ ‘ ‘_ B = 0.88 - Mortar (protected), TGD T.able A1 0.880 i = T——_—_ =] | 13 T o | . .
Material A !(m'K)] == L R 1.33- Concrete b.lﬂtl'{ thawwmght) TGD.TahlE% Al 1.330 o el | -: R7 @ 500 100 ; E
0.020 Koolthermn K18 =45mm Kingspan data 0020 = - 1000 | 57°C 100mm unverted air cawvity in flat roof belows insulation 0625 N ::: = | .- [ ifl Y Y Y Y ‘ Y Y Y Y ‘ [mm/h] - E ?. |
B 0.026 Paratorch manufacturar dats 0.026 [ E ' ] =100 400 | 80 g
0.032 Certainfill graphite bead 0.032 - = | 2.8°C TRAANANANTAANAN L":-— D T ) g AV R A aYaYav i‘
[ 0034 earthwool metstud manutacturer date 0.034 =] Nr. Boundary condition glim3]  B[°C]  R[{rn2kinn] i o . o 10| Z300 |4 60 i
[ 0.04- mineral wool 0.040 = =1 o H r 303 0000 0.040 $50°8 e = eee——— = e - £ R
B 0.050 Parstorch woodfibre 1 2mm manufacturer data 0.050 = e © s S e oo oo : SAARAAARAAAAAA L 2 200 I 40 B The opposite graph shows the proposed flat roof build up. After an initial
W i S - o B R 0135 0000 0.040 == T R 15 E =
E = s &) : N N N T . . .
B 0:130timber sottwood Table &1 TGD 0130 . = = RR: '33-02?; zﬂo-ﬂuig ag:ﬂﬂ LTB 08 == ] 1000 | 5 = period of drying out, the relative humidity level in the build-up is well
0.190 Ki Koolth lasterboard 0190 =] ; : : [ i 015 EF100 |+ 20 T . . .-
e i s Vil S e = o m ons mom 02 Z s 1 = below 80% throughout. The graph does not indicate any risk of interstitial
B 043 - Plaster (gypsum) TGD Table A1 0.430 == — B RO 0,435 20.000 0.250 2= = 0.01- 1] n n n T 0 condensation.
= 0.88 - Martar (protectec]), TD Table A1 e = L H rio 0640 20000 0.20 [ s 8 0112 10.8 01138 9 6 01125
1- external render (cement sand) TGD Takle A1 1.000 . B R 2570 200000 0.2a0 (=] WOLFIN M PU vapour retarder Mineral Wool H H st H
— et e e i L = I Note: _ _ y = - - s Vi O S i (O i ~ The water content comparison diagram shows that after an initial period
100 unverted air cavity in flat roof below nsulation 0625 |5 6c ! —r— At the early stage of the project (Part L compliant scheme), the external walls were specified as : <] Air Layer 90 mm: without additional moisture sapgmum ) e e w0 of drying out the water content stabilises and the water content level are
- L\lzr. Boundary condition CIWJB'T;S] BD[DfD:D] R[(I’TD:E)NV] 465 cavity walls, consisting of 130mm full filled cavity with graphite bead and PIR insulated [ i FLAT ROOF Cross Section [cm] [—'.A_-:r_er.;oment'.-r:-:ahl:.ren.:lr.:lt.:r.;n \Water cortant osb above rater ‘ well below the critical threshold of 20 mass % for the osb board and
-G d | = . \Water contant refter against ar tight memirane
I 3055 0.000 0040 i plasterboard internally. = <] woodfibre paratorch board.
= i = o - However, when the above detail was compared with a similar detail with wall consisting of block =] | Location: DublinAirport_extreme.wac; 0 °C; WUFI@  Water Content G 2 st with i P v o SE
i 1919 0000 0250 e on flat with external insulation it was clearly apparent that the external insulation was a detail 366 e <k i . b oot
B r 0218 20000 0250 = r : : — . — =
e o ShbE A " providing much lower psi value and better fRsi value. 40
[ 3.940 20000 0.250 After the above detail was modelled in psi-therm software it was decided to specify the Nzeb W/m]
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o d Nzeb Option 3 - Ventilation / space heating / hot water strategy: Notes:
F Exhaust air to water heat pump o _ msssm—n  Extract air, duct running in floor slab
el Nilan Compact P is a mechanical heat recovery ventilation system coupled with a , o .
] : : = = = = = = [Extract air, duct running in ceiling
heat pump. Compact P recovers the energy from the extracted air using a counter . oY
r i flow heat exchanger to pre-heat incoming fresh air. The remaining energy that is not Supply air, duct running in floor slab
. N utilised by the counter flow heat exchanger is used by the heat pump to produce hot = = = = = = Sypply air, duct running in ceiling SECTION AA
fonk e, g sy s oaroce water. . i . . ] . ———— Direct acting electric radiator Scale 1:50
In addition 4No. direct acting electric radiators are specified to boost the space
e s heating during teh couple of weeks when extra heat may be required. ev2016/1318compuance  [eu 2016/1315compuance - fezoisiscomeiance | SUSTAINABILITY APPRAISAL
Nilan Compact P unit PART L COMPLIANCE OPTION 1 OPTION 2 OPTION 3
p PARKS AND OPEN SPACES
Ventilation : : "
COST AP P RAI SAL - Ass Ess I N G COST o PTI MAL I T I whole house extraction Aereco system 3,010.00 x X X 1 Park or Open space in sight or 2 Parks or Open spaces in max 500m distance 20
Results & Sensitivity Analysis _ 4 Park o O et nex B0 o 2 Piks o Oper Speses e momx 750w disiance P
. h th N b t d d . d . t th Part Paul Novus MHRY 91% efficient X 6,474.00 6,474.00 X =
3 Opthf:\S tO aC Ieve .e Ze S an ar W.ere a ppra ISe agaInS e ar EU 2016/1318COMPLI&NCE !EU 2016/13ISCOMPLIANCE IEU 2015]131800MPLIANCE Nilan compact P MHRV exhaust air to water heat pump 6% 1 Park or Open Space in max 750m distance or 2 Parks or Open Spaces in maix 1000m distance 10 ] 20 \
. OPTION 1 OPTION 2 OPTION 3 efficiency X X X 9,700.00 1 Park or Open Space in max 1000m distance
L compliant scheme which can be summarised as follows PAKT.L COMPLIANCE "
Optionl: same building fabric as Part L scheme, 4No. types of A s T— No Parks/Open Spaces in up to 1000m distance - L
technology ; - Chiropractic Clinic
Fabric Heat Loss: Primary heat source:
Option 2: enhanced building fabric, 3No. Types of technology Ground floor: W/m™K 0.14 0.14 0.14 0.14 N i T S Salmon Leap canoe club @
. . . . . 75 d - rate €30.00 2 v v _4’?30_70 _4‘?30‘?0 ir to water heat pump: Generation amsung iono
Optlon 3 enhanced bUIldlng fabI'IC, ZNO' Types Of technology uomm scree_ = é = Lo capacity & Joule smart plumb heat pump tank 300! + 901 buffer 6,597.86 6,597.86 6,597.86 X
mm PIR insulation Kingpsan Kooltherm 0.022W/mK Vi v v r - -
) ' ' ] ) 150mm reinforced concrete slab 7 y 7 v Underfloor heating oln ground floor: 16mm pipe @ 150mm :
From the LCC calculations it appears that with current accepted financial [Double fayer 85 quinn lite block to all walls at ground level - rate oo 2 por m;:“f‘:":l T m— sl — - - i e i bhann O Cois Abh
. 5 . ; sum Supply and Installation of heating equipment: low : 3 Cois Abhann ois ann
parameters none of the Nzeb options are cost optimal against the Part L {-2200 near metre X DD AR 206325 koipasataive madiator o hedrions 5 & landing 580.46 580.46 116052 3 i hay
. . e . . Total cost floor: 26,567.50 29,620.75 24,890.05| 24,890.05 = - - e
compliant scheme. However when carrying out a sensitivity analysis the PC sum Supply & fit heated 3No.towel rad in bathroom, ensuite . ®
It foll ) 5 & shower room 600.00 600.00 600.00 X e @ *
results are .as 0 'OWS' . . . . Eisched roat-Wim K Ui o gte ild Direct acting electric radiators - rate €160.00 per radiators X X X 640.00 o ®
Option 3 is cost optimal with a discount rate <3.2% as option 3 o g o °° £ 4 min
. ) . . . . slates on batten, counterbattens & Tyvek roof membrane v W v v S e — N ¢ * g e ® 350 m
relies heavily on fabric which is a long term investment and do not result [gomm pir insulation - rate €25.00/m? =z = 247754 AATT5A econdary heat source: ® . Unnamed Road ® ©
. . . > supply & fit stove with no backboiler 1,500.00 X X X "
In partlcu Iar maintenance cost 18mm plywood - rate €25.00/m X 2 LB AT cost of building chimney 1,270.00 X X X s s
. . . . . . . o, . [ - tty L ley Lod
Optlon 1is cost Optlmal with a hlgh fuel inflation 2 5.7% as option 150mm mineral wool insulation (0.034W/mK) between rafters v Vv v v T
1 has the lowest energy cost airtight membrane Dupont pro v v v v ey
. . . . . . . " = water heating system
Option 3 is cost optimal with a general inflation > 6% as option 3 {battens for service void  rate €7.50/m” x x 13432 1,343.25
. . .. . 62.5mm insulated plasterboard PIR 0.022W/mK (Kingpsan . . .
relies on long term investment in its capital cost Kooltherm) - €35.00/m? incl. skim finish v -6,268.55 -6,268.55 e el Gt Al ool g
Option 21i imal i fth i lysed plasterboard - rate €28.00/m? incl. skim finish X 5,014.84 5,014.84 c2pacity S Jouc STOTLpIMD hedl pump tenk 390)» 90 Buffer - - - - ASCi
pt|0n Is not cost Optlma In any Y € scenarios ana yse 1 Tiched fl' . — — Nilan compact P MHRV exhaust air to water heat pump X X X v ASSESSMENT OF PROJ ECT LOCATION
Lotalicostpiched.roof: 13,563.65 13,563.65 22,608.28| 22,608.28 solar water heating system: Navitas 2m 2No. Panel flat plate
. collector quote from Joule 1,251.70 1,251.70 X X
Cor'mcl'usmn' ) o ) . . FlatroofW/m’K ___ : 0.16 0.16 0.16 0.16 Total cost ventilation / space & hot water heating 17,535.76 18,229.76 14,832.78 10,340.00 I Th e
As it is unlikely that fuel inflation is going to rise steeply due to political |(120mm paratorch insulation + 50mm mineral wool) Water
f A . f spec. on flat roof identical on all options |
commitment to reduce energy dependency, it is highly unlikely that fuel c I l t
inflation would ever reach 5.7% and therefore it is deemed that option 1 bt aicuiator g/ hewatercalcultor orguk
170 p Wall type 1- external wall:W/m?K 0.17 0.7 0.148 0.148 Solis inverter, isolator, framework, wiring, labour, sign off X 1,500.00 1,500.00 1,500.00
is not the most cost optimal nzeb option. cavity w:lll;.:iltlh 13:mm ghap _ 20,723.50 20,723.50 X X :No. PV pane:strina-rate :gg.gg per :: pane: X 1,200.00 24;000 X Congratulations
H : : H 130mm full fill with graphite certainfi v W X X No. PV panels trina - rate .00 per PV pane X X ,400. X
on the Other hand' Op;tlon 3 COUId be cost O!:)'tlmal If dI_SCOl_Jnt rate COU!d 62.5mm insulated plasterboard PIR 0.022W/mK (Kingpsan 9No. PV panels trina - rate €300.00 per PV panel X X x 2,700.00
be maintained low to improve the affordability of capital investment in [kooitherm) - €35.00/m? 8,156.40 8,156.40 x x Total cost PV installation 0.00 2,700.00 3,900.00 2,200,00 ] Parsonstown House
buildi ng fabric sfc render to external wall 10,270.00 10,270.00 X X You are within your target maximum consumption of potable water (105 lires per person per day)
. . ' . . EU 2016/1318COMPLIANCE  |EU 2016/1318COMPLIANCE qzu 2016/1318COMPLIANCE
Als'o.the argument could be made for incentive to invest in good thermal | o .14 pressed aluminium - rate €45/linear meter v v 1,341.45 1,34145 EARTLCOMPLINNCE oo it it TN TR Ao e L SRR p
efﬁc'ency fabrlc rather than tEChnO|Ogy as a more secure fUture prOOf concrete lintels - rate €15.00/linear meter v vV 450.60 450.60 Building elements
. . . . This calaulator is mlended to inform design choices by demonstrating the likely impact of specfication changes on total water consumption. Results can only
|nVeStment WhICh wou Id nOt be affected by fuel |nﬂat|on nor general dampproof course - rate €2.50/linear meter v v 305.33 305.33 Total cost building elements: 10078105 112.310.30 126.226.16 126.226.16 be used to demonsirate compiance with the Cade for Sustainable Homes when the calculations have been verified by a suitably qualiied Code for
inflation hard coat plaster for airtight layer - rate €25.00/m? X 5,826.00 5,826.00 5,826.00 — — — — Sustakisbie Fomes Ezsessor;
' . . L. . . block on flat - rate €44.00/m2 b % 10,253.76 10,253.76 x
However, option 3 requires an additional capital investment Of [{36mm weber therm external insulation, including render Ventilation / Space Heating / Hot water heating: Galculation summary —
€23,949.35 + Vat as opposed to Option 1 which only requires an [£110.00/m2 ¥ : ZDipd.40 2503460 e SO — — —e w—— —_—
additional €16,123.56 + Vat. It would be interesting to see whether [Pouble faver 85 quinnite block to walls at junction to comply [Renewables | [ neentype oot flowras | Usefeetor FUUUSE parsnamy
. . . . . . . with reduced y-factor - rate €25.00 m linear metre % 500.00 X X o - ”
incentives could be made th rough f|nanc|a| institution for example When 130mm EPH insulation below ground, inchuding membrans 1o ITDtaI cost PV installation 0.00 2,700.00 3,900.00 4,200.00 WCs (single flush) Flush volume (.Irlres] o , s
applying for a mortgage that the financial institution would take cost [protectinsulation €20.68/m2 x x 1,478.62 1,478.62 W (dusl fush) gy e izhing volime 35
. . .. . . . 50mm mineral wool between battens, plasterboard skim finish - | l
appraisal analysis similar to this one before granting a mortgage. This | .. e4.00/m? ) ) 078768 078763 Yotad cost testing 250,00 750.00 750.00 750.00 Taps (excl. kitchen/tity room) Flow rate (res / minute) 32 156 158 6564
would improve affordability of high quality building fabric as opposed to [Totaicost external walis: 39,149.90 45,475.90| 55,077.84| 55,077.84| [Contingencies additional labour due to higher air tightness 0.00 1,000.00 1,000.00 1,000.00 itk ibomont i gy ey -oiaond o i it 5 it
a "quick fix" nzeb solution relying heavily on technology. _ _ : - _
pase case: IWII'IdOWS ’! glazlng: I-rm]m 118,566.81 134,990.06 146,708.94 1421515.15| ower (bath also present) Flow rate (litres / minule) 23 437 V] 10.05
Discount rate = 5% double glazing Nordan windows 21,500.00 X 2 G Kitchen/utility room sink taps Flow rate (itres / minute) a2 0.44 10.36 1.77
Generalinflation = 2% triple glazing Velfac windows X 23,650.00 23,650.00 23,650.00 |cast differential, Part L option = 0 0.00 16,423.25 28,142.13 23,949.35'
Fuelinflation = 4% [Total cost windows: 21,500.00 23,650.00 23,650.00 23,650.00 Washing machine Lires / kg dry boad 817 21 0 1716
Inguts Py Formua: [Fota cost fabric: 100,781.05 112,310.30 126,226.16| 126,226.16|  [heat pump 6,507.86 6.507.86 5,597.86 % 9 b b 148 28 2 48
o e oo : : : ASSESSMENT.OF WATER CONSUMPTION
Discount R:u- fas dm:ir;nnlr ; 0050 fnurg cost ﬁoﬁ"“ CII e 59 | solar hot water panel 1,251.70 1,251.70 X X
Gensial | atior Rate ias dechmal 2.020] Energy Cost [Option O} [ Part L compliant option = 0 ; cost differential on building fabric 0.00 11,529.25 25,445.11] 25,445.11 F
e I e ' ' ——] o : 20000 1;;;0;0 S HPI - Home Performance Index
Residual Value Option B {as decimal) | 0.40] UPY* 1 (Repalr Costs) | & & A
Residual Value Option C (as decimal) . 0.40| UPY* 2 {Fuel Costs) Paul Novus MHRV X 6,474.00 6,474.00 X
Residual Value Option D (as decimal) | 0,40 Nilan compact P MHRV = = = 3,700.00
Il ion; Initial Costs + (Replace Cost % SPV repl ent)+  {Annual Repair Cost %UPV 1}+ (Annual Energy Costs xUPV2)- Residual Value  Total LOC (NPV) Total replacement cost 8,349.56 16,123.56 14,971.86 11,700.00
i —— Ry —— | B ildlEed Parsonstown House
: 3 350 | 7503[ ¢ 25953 € 7 . . [ = } [ znes ] |£]
NZEB OPTION 1 [€ 16,423 | € 1124 0.560[ € 335 | 19.7503 ¢ 583 25853 € 2783 |¢ 42,279 [OPTIONCLEE € 3,897.11 |NET SAVINGS FROM ALTERMATIVE A COSt Optlmal Optlon Annual repair cost ] )
NZEB OPTION 2 [€ __?§__1_4_2_- :_t:_ ___1_4:.':'_.*._2__ o.sw::g_ .]?:q_ 13.7503.1. 595 25953 € ans e 43,230 |OPTIONCLCE € 10,848.27 | NET SAVINGS FROM ALTERNATIVE A '::l?; l::::fhimney/ﬂue Heening 50’_(00 : : : DATE 09/05/2017 ksls ESISMENWF DAYLIGHT FAcTo =
NZEB OPTION 3 ' € 23,949 | € 11,700 0.560] € 100 19.7503| € 615 25953 € 4,015 € 44,420 OPTION D LCC -£ 6,038.34 NET SAVINGS FROM ALTERNATIVE A aereco faﬂ X X I X Time March at 12:00
solar hot water panel: change glycol, repair pump 125.00 125.00 X X . . < Orientation  42.1CW AT UTE OF
e PV panels x x x x Lupliiad Parsonstown, Celbridge, Co. Kildare G e e ?}Q
Discount rate = 3.2% inverter X X X X i
Paul Novus MHRV X 100.00 100.00 X = 1.
In PV Formulae: O False colour ™ \ O
Nilan compact P MHRV 30 X X 100.00 ..1?" AR
gt of sty ) B e o Total annual repair cost 175.00 225.00 100.00 100.00 If B L o ) D . I . I OO
Discount Rate (as decimal) 0.032) Energy Cost {Option C} | € 585 [L=E | ma Q o
General Inflation Rate (s decimal) | 0.020| Energy Cost (Option D) | € 615
Fuel Escalation Rate (as decimal) L _0.04a0| SPV* [residual) " »
eeisseberrg ottt = Rt ainnind Delivered energy oy T
Resd Voo pton o decea) | ol i tmerbony electricity KWh/y 4,787.00 2,777.00 2,834.00 2,928.00 59% SILVER Z =
Residual Value Option D (as decimal) | 0.40) solid fuel kWh/y 1,642.00 X X X — ::-':
Life Cycle Cost Calculation: Initial Costs + (Replacement Cost  x 5PV replacement) + {Annual Repair Cost xUPY 1)+  (Annual Energy Costs xUPY 2]~ Residual Value Total LCC (NPY) //"\ O‘J
PART L COMPLIANT [€ - T¢ 8350 0.791[€ 175 25.1543[ € 1,166 33.890 € 3 50,510 |OPTION A LCC Energy cost /O "y
NZEB OPTION 1 [€ 16,423 | € 16,124 o9l 15 25.1543[ € T 33890 € 4625 | € 49,982 |OPTION CLOC € 527.92 |NET SAVINGS FROM ALTERNATIVE A electricity - rate €0.21 / kWh 1,005.27 583.17 595.14 614.88 /O *Z\
i - ) ; ) ) ! _ solid fuel - rate €0.0976 / kWh hardwood full pallet SEAI 160.26 X X X
NZEB OPTION 2 LE 8142 | € 14972 0.l € 10 251543 € 595 | 33890 € 7926 € 54,750 (OPTION CLCC € 4,240,50 |NET SAVINGS FROM ALTERNATIVE A 'l'otal energv :ost 1’165.53 583.1? 595'14 614.88 "
NZEB OPTION 3 .l' ?‘9—'9 i 11,700 o791 100 25.1543| 3 l'-.l'.':\_ 33890 € 6,745 L] 43,818 OPTION D LCC i 691,92 |NET SAVINGS FROM ALTERNATIVE A -
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