EXISTING EXTERNAL
CONCRETE UP STAND

AIR VENT

WALL WITH MOSAIC
TILE FINISH
UVALUE = 3.33 W/(M2)

EXISTING ROTARY

EXISTING SINGLE GLAZED

NON THERMALLY BROKEN

ALUMINIUM WINDOW
UVALUE = 5.60 W/(M2)

BASELINE WINDOW HEAD

BASELINE SPANDREL PANEL

EXISTING EXTERNAL
CONCRETE UP STAND
WALL WITH MOSAIC
TILE FINISH

UVALUE = 3.33 W/(M2)

BASELINE DETAILS

EXISTING WINDOW
SPANDREL PANEL
UVALUE = 2.26 W/(M2)
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Solar radiation + Ambient temperature
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SOLAR RADIATION ec am

Delivered Energy (kWh) Primary Energy (kWh) Ll e (8L ST IEEE (L)
- - - - 0il Electrical Total Per m? Oil Electrical Total Per m?
Oil | Electrical | Total Perm®  Oil | Electrical Total Per m* 50,924 28802 79,726 56,016 68260 | 124.276
PRIMARY ENERGY SAVINGS - el i | e B e, - B : = : = : DELIVERED ENERGY SAVINGS
TOTAL BASELINE ENERGY CONSUMPTION = 124,276 kWh : I e 14,000 | 63,824 | 78890 | 297.03 TOTAL BASELINE ENERGY CONSUMPTION = 79,726 kWh
Option A 12,788 27,774 40,562 152.72 14,066 65,824 78,890 297.03
Electricity 68,260 kWh x 0.19 Cent €12,969 OptionB 12,616 27921 40,537 152.62 | 13,877 66,172 80,049 301.40 Electricity 28,802 kWh x 0.19 Cent €5472
oil 56,016 kWh x 0.06 Cent € 3,360 - S e - AT 6617 50,00 - OptionC 14,360 27950 42310 15930 15796  66.241 82,037 | 308.88 oil 50,924 kWh x 0.06 Cent €3,055
Encrey Cost Per Floor =€16,329 Option C 14,360 27,950 42,310 15930 15,796 66,241 82,037 308.88 - 0 7.508 7.598 - 0 18.007 18.007 - Energy Cost Per Floor = €8,527
Total Energy Cost for Building (17 Floors) =€16,320 x 17 = €277,593 Total Energy Cost for Building (17 Floors) = €8,527 x 17 = €144,959
TOTAL OPTIMISED SPECIFICATION ENERGY CONSUMPTION =18,007 kWh TOTAL OPTIMISED SPECIFICATION ENERGY CONSUMPTION = 7,598 kWh
Electricity | 18,007 kWh x 0.19 Cent €3.421 i OFTHON B ENE G BREAKDOWN OPTIMISED - ENERGY BREAKDOWN Electricity | 7,598 kWh x 0.19 Cent €1,443
29% Room Electricity 3% eating | Loolin 2%
Energy Cost Per Floor =€3.421 i Heating Room Electricity g Energy Cost Per Floor = €1,443
28% 33% System Pumps
Total Energy Cost for Building (17 Floors) =€3,421 x 17 =€58,157 s Total Energy Cost for Building (17 Floors) =€1,443 x 17 = €24,531
REDUCTION IN ENERGY CONSUMPTION FROM BASELINE = 86% — W REDUCTION IN ENERGY CONSUMPTION FROM BASELINE = 91%
REDUCTION IN ENERGY COST FROM BASELINE = 80% e REDUCTION IN ENERGY COST FROM BASELINE = 84%
PRIMARY ENERGY SAVINGS T _ . DELIVERED ENERGY SAVINGS
M Room Electricity M Lighting ®Heating M DHW mRoom Electricity Mlighting W Heating DHW M Room Electricity #Lighting ™ System Pumps M Heating ®Cooling ®DHW
Temperature and Heat Gains - Typical Floor, South Office
EnergyPlus Output 27 Jul -2 Aug (Zoneconditions reported for occupied periods only), Hourly Student ENERGY BREAKDOWN
- I = | = —— HACHEHEHEHOHEH O . 8
g 20 ——= -
% . L~ S \_J/ ‘\__’_}f/—nh__ HHOHHH g : i 2 : .
: LOCATION OF NEW < a it 4
v — — — , : —— — PV SOLAR ELECTRICAL
= Glazing wesm Wslls === Ceilings (int) === Fleors {int) == |nternsl Maturs] vent. sssss Externs] Infiltration s Computer + Equip === Occupancy ——= Solar Gains Exterior Windows wmssm Zone Sensible Cooling PANELS &H‘I‘I ﬁ - a g
z new passive windows
-}
@y |jmm_Sensible Cooling mmmmm Total Cooling Elﬂmm Gﬂlhﬂ
g 2
g4 Expanding foam sealant tapa
§ € E?.tT“l_il‘ L—F-—j-_ - _—_:'
e ll=ch Vent +Mat Vent + Infiltration PR Sl s e— B e B e e~ — e e N mmnm m
a Passiva windows
3 PROPOSED OPTIWIN 120+ III with a U/Value of 0.868 Wim2k ol el | 9
g PASSIVE WINDOWS
UVALUE = 0.85 W/(M2) O e e e e e N N O N N B R ) BN LB LB L 12.5mm Gypsum plasterboard
28 Sun 29 Maon 30 Tue 31 Wed Aug 2Fri 3 Sat Saint Gobain Planitherm
Jul 2002 Time/Date Ell!lﬂ it with ) e lastert i
m G mmnf 0.25 B
SOUTH OFFICE - SUMMER DESIGN WEEK and a high light
Temperature and Heat Gains - Typical Floor, South Office ull I I I l II mm:?d?im #;f“q.?ﬂ
EnergyPlus Output 10Feb-16Feb(Zone conditions reported for occupied periods only), Hourly Student !—-—!E_-__-h-!-
e Ajr Tempersture sessss Fadiznt Tempersture s Operstive Tempersture  sessss Outside Dry-Bulb Temperature ---- - -
5 - — —_—— — o oy - WINDOW HEAD DETAIL
- T Y U I S N A I Y
i, I \ [ 1 ’ \ UPGRADED EXTERNAL
UP STAND WALLS Saint Gobain Planithemn
= ?ﬁr;rm;ﬁ"ﬁ f ;;:Er-;il-[isrig-hmflom; {int) wesssm |nternal Natural vent. sssss External Infiltration s General Lighting  sessss Computer + Equip == Occupancy ——= Solar Gains Exterior Windows UVALUE — 0. 14 W/(Mz) mﬂ ﬂll.lﬂd ll.lh umnit
o o Munster Joinery Eco-Clad 120+
Passive windows
Air tightness layer sealed lo inside of
window frame.
e Censible Cooling s Totsl Cooling s Zons Heating “mﬂ m
Form drip at edge
OPTIONAL PV PANELS ) A
e ech Went +Mat Vent + Infiltration FITTED VERTICALLY oo o
e TO UP STAND WALLS
o
OPTIMISED ELEVATION TR SRR Eiing CEncpis oo (e
11 Mon 12 Tue 13 Wed 14 Thu 16 Fri 16 Sat 17 Suwl new passive windows
Feb 2002 Time/Date
SOUTH OFFICE - WINTER DESIGN WEEK
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AIR TIGHTNESS MEMBRANE _ f | PHENOLIC FOAM
CEILING WITH AIR g 0.025 W/M?2
; e -y
AIR TIGHTNESS . l I I .
MEMBRANE > — COMPACT FOAM
= / INSULATION
Y STAIR CORE 0.04 W/M2
AIR TIGHTNESS MEMBRANE ]-i'
SEALED TO PASSIVE WINDOW
WITH AIR TIGHTNESS TAPE
AIR TIGHTNESS DETAIL - WINDOW HEAD INTERNAL SOLAR
CONTROL BLINDS
AIR TIGHTNESS MEMBRANE .
SEALED TO PASSIVE WINDOW \ OPTIMISED WINDOW HEAD DETAIL
WITH AIR TIGHTNESS TAPE -‘x»
=
AIR TIGHTNESS : UPGRADED EXTERNAL
MEMBRANE PROPOSED OPTIWIN 120+ UP STAND WALLS
AIR TIGHTNESS MEMBRANE PASSIVE WINDOWS UVALUE =0.14 W/(M2)
SEALED TO CONCRETE OPTIMISED FLOOR LAYOUT UVALUE = 0.85 W/(M2)
CEILING WITH AIR
TIGHTNESS TAPE
OPTIMISED WINDOW CILL DETAIL
PROPOSED OPTIWIN 120+
PASSIVE WINDOWS
UVALUE = 0.85 W/(M2)
TGD PART M - SANITARY COMPLIANCE OPTIMISED SECTION AA
AIR SOURCE COMPACT OPTIWIN 120+ PASSIVE WINDOW DETAIL
HEAT PUMP SUPPLIES
SUPPLY TO HEATING, COOLING,
OFFICE AREAS MVHR AND DHW ALL PV SOLAR ELECTRICAL
THROUGH DUCTWORK PANELS

SUPPLY DUCTWORK

EXTRACT DUCTWORK
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¥, (for PHPP)
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THERMAL BRIDGE ANALYSIS

8.8°

125 TGS A0

D-Ehil 2D .........................................
U factor therm 0.234 Wim=K
Length 2382 MM
Detta T Ambient & F K
| Eemeet
U-value 1 U1 0.532 WimRK
Length Qutside 637 mm
Length Inside a72 MM
Detta T Element 1 @ . F K
EIEm Ent 2 .........................................
U-value 1 U2 0.115 WimRK
Length Qutside 1414 mm
Length Inside 1436 MM
Detta T Element2 @ . F K
Internal Temperature 20.0
0.0
External Temperature
17.6
Lowest Surface Temp
=] o]
DEtaiI 2D ....................................
U Factor therm 0.234 Wimtk
Lenath 2382 mm
Delta T Ambient L K
Element 1 ....................................
U-walue 111 0.532 Wimtk
Length Outside 637 mm
Length Inside 672 mim
Delta TElement1 ¢ 2 K
Element 2 ....................................
U-walue 1012 0119 Wimk
Length Outside 1414 mm
Lenath Inside 36 mm
Delta TElement2 L K

i

e

OPTIMISED WINDOW CILL LINEAR THERMAL BRIDGE

EXTRACT FROM
ALL WET ROOMS
AND FROM OFFICE
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LIBERTY HALL - OPTIMAL SPECIFICATION
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TGD PART B - FIRE REGULATION COMPLIANCE
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PASSIVE WINDOWS

Manufactarer Hamea

Thickness

Lambda @

[m). [WAmK]) [mKwW]
number
Rse 00400
1 BSEN12524 AlEminium alloys 0.0030  160.000 I 0.0000
2  BSENISOEE Unventilabed air layer: 50 mm, honz. heat fow 0.0500 0278 01739
3  BSEN12524 Softwood Timber [500 kg/m] 0.0120 0130 0.0923
Rsl 0.1300
0.0850

R, =Ry + £R + R, = 0.44 m*K/W
U =1/R; = 2.26 Wim3K)

a .
i..
| .

C: Data Is enfered and valldated by the manufacturer or suppller.

others.

The physical values of ihe bullding materials Nas bean graded by thalr level of quallty. These S levels are e following
A Data Is entered and validated by Me manufacturer or supplier. Data is cortinupusly tested by 3nd party.
E: Data Is entared and validated by tha manufacturer o supplier. Data s centfed by 3 party

D: Informastion |s entered by EulldDesk without special agreement with the manufaciurer, suppiier or oihers.
E: Information Is entersd by the user of the SuldDesk soffware withou! speclal agreement with the manufacturer, supplier or

ALAN CARR D13124789 -

Unmax=| 030 yym) uU=| 2.26 ywimk)| Ry= | 0. 49 gy
Boinon of Ui vaslos:  Engiasd and Wdl e Apsioveed Diooomast L1& 2010 Tas F Dwalings hew
Calcuted wih BuldDusk 145
Surface temperature to avoid critical surface humidity
Calculation according BS EN 1SO 13788
Location: Dubdin: Humidity class according 65 EN 150 13788 annex A Offices, shops
1 2 3 4 3 [ T =] 9 10 11 12
MDAt Te mile Tl phLl pe  defap Pl psiTs] TsLmin TRal Tal Te2
[<] — ['C] = [F3] [F3] [Fa] [P3] [C] = [€] ['C]
January 5.4 0.320 200 0.500 T35 434 1189 1481 126 0435 135 a.4
Febnsary 54 0810 200 0455 726 434 1160 1450 125 0457 13.5 6.4
March 6.7 0.780 20L0 0.455 TES 395 1160 1450 125 0437 121 7.8
Aprl 8.1 0.760 2000 0.502 &0 353 1174 1467 127 0.386 147 49
May 0.7 0.760 2000 0.535 arr 276 1254 1567 13.7 0.323 159 1.4
Juns 136 0.760 200 0.588 1183 190 1373 1716 15.1 0.236 i7.2 144
Juty 154 0770 200 0635 1347 137 1433 1854 163 0198 18.0 15.7
151 0.790 20L0 0.642 1355 148 121 1676 16.5 0.283 17.8 15.4
Septemier 131 0.790 2000 0.597 1180 205 1385 1744 15.4 0.327 16.9 13.6
October 103 0320 2000 0.563 1027 288 1315 1644 14.4 0.427 15.7 110
Howember 7.4 0.830 200 0.525 &54 374 1228 1536 13.4 0.475 14.4 a3
Decemoer 6.3 0840 200 0517 a02 407 1208 1511 131 0498 13.9 7.3
&  The critical month ks December wih T, = 0.495
Taw = 0.555
Trai ® Trasmas, the component complies.
Vapour pressure distribution
Calculation according BS EN I1SO 13788
TITC] phi_I[-] Te['C) phl_e H
1. Month of balance: October 200 D553 10.3 0.520
§
— tampsraturs
ot - —
g 107
f .
§ . . . . . .
= Q.00 0.0 a.0z 0.03 0.04 005 005
djm]
—— Saturation pressure
E —— Parial pressurs
g 2,0004
ﬁ 1,500
e
& 1,000 [
i soop
? 0.00 0.0 0.0z 0.03 0.04 0os 005
dm]

BASELINE SPANDREL PANEL UVALUE

AND HYGROTHERMAL ANALYSIS

4 UVALUE = 0.85 W/(M2) OPTIONAL PV PANELS
’ — FITTED VERTICALLY
TO UP STAND WALLS
OUTSDE MEIDE
OUTSIDE INSIDE
Assignment: External wall
[FPEEENTY TRmme Thickrms  Lamidm 0 R
- bml W] ]
Assignment: External wall == S
i ¥ 1 Camric Wl Tis Carmmiz Wall T 00540 1.300 QD
Manufacturer Name Thickness  Lambda Q R F = BE EMN 12534 Fader canmnl and sand L0108 1.000 Qonin
[ml.  [WimK] MKW ¥ 5 Cenerk Bulding Mstedsh  Phanoi: foam - Ve hick i 02000 OGS B
number Fuairgu Waitkoal Tetul sbaiins sloal b i, G 7000 2
=TT IEL Fuairgs eyl Samtar (I8 m ) ipha; 0800
1 Ceramic Wal Tile Ceramic Wall Tile 00040 1300 0.0031 PR . J— gl oy o aly —
2 Generc Bulding Materials  Mortar outer leaf 0.0020 0.040 0.0021 o B et i IO i e B e e et
k] BS EM 12524 Render, cement and sand 0.0180 1.000 00180 ] BE EN 13534 ik caivaenl and s 00108 1,000 Af
4  BSEN 12524 Conerete, Reinforeed (with 2% of steal) 0.2000 2.500 0.0800 ¥ 7  BSEN TSN Conciete, Ruindornd (wih 2% of siesl) 02008 2500 Quts
k] BS EN 12524 Gypsum plastering 0.0150 o570 Y 0.0283 [+ & g-"r-d: Bulcing Malerialh  Stareiind willon s phicbaitsrd L0128 Lk li] m
Hsi 0.1300 i
N 0.2400 [E
RT:R,,-I-ER,-I-R“ZD.EGM R1=H.iEH.+R.=B.35m’I‘.'J‘I'I'
Correcticn 1o L-suios fol RN Sat L
U =1/R: = 3.33 WimK) e Tmme 5 BN s 58 e O -
_hir gz BE EN 50 8 Asve O 0300
(=0
U= 1R, + ZAU = 0.14 Wi{m)
Upnax =| 030 wiimk) | uU=| 2-33 wimk)| R=| T30 aw |
max T . Tre phryscnl weburs of T buidhog rmbeviaby f Been graded Sy Dl eeed of guaily. TFeda © breals ore T Foliowing
‘Sowros of Umax valua: England and Wales Approved Document L1A 2090 Tab 2 Deelings Hew LA Cata b oerfeded and wa kel 'ﬁ'“"""‘ﬂ""‘:" s Dol & 1 n_u“hm
Calouiaied with EUNdDecE .85 o B Dot b erseded s ksl by the il of sopeier. Dils & ceflfled by 30 paity
oD Dt m erdered and vihiated bry B et i o susthai
. [0 inlerrrebeon Goardered By SuiiDeah willicul specel agreermil =T B el e e, supider of olfedn.
.. E imloimalen & enlered by D kel of e Buold Dk §0%sam wilsod dal iy fif willh e o
E T
Surface _temperatur_e to avoid critical surface humidity ] LE T ™ TR ] R | T |
Calculation according BS EN ISO 13788 s o L i g e R prpe—
ETr Ty
Location: Dublin; Humidity class according BS EN IS0 13788 annex A: Offices, shops
1 2 k] 4 5 [} 7 g ] 0 11 12 ] . .
Month Te phie Ti ph pe  deliap Pl ps(Ts) Tsmin sl Tei  Tse Surface temperature to avoid critical surface humidity
| — [*C] -~ [Fa] [Fa] [Pa] [Pa] [*C] — [*C] ['C] i i
January 54 0820 200 0500 T35 434 1160 1451 126 0405 13 BE Calculation according BS EN ISO 13788
February 54 0810 200 0408 728 434 1160 1450 125 0487 113 6.8
March 87 0780 200 0408 TES 3|5 1160 1450 125 0437 12.1 8.0 o . .
Apri a1 0760 200 0502 820 253 1174 1457 127 0,386 128 07 Location: Dublin; Humidity class according BS EN 150 13788 annex A: Offices, shops
May 107 0760 200 0538 o77 276 1254 1567 137 033 14.5 116 1 _2 3 4 ] i 7 8 9 10 11 12
June 126 0760 200 OSB3 1183 190 1373 1718 154 0235 182 1432 Month [,‘Tﬁ phi_e [,g]' phL = dﬂ“[gaﬁ el Pﬁf[rps;ll‘ TS'-[';‘(':'i fRsi [%5]' [T,Eﬁ
July 154 0770 200 0635 1347 137 1483 1854 163 01e0 17.3 158 Ty T R En 5% R e T T P T Ty =5
August 151 0700 200 0842 1355 146 1501 1876 165  0.285 17.1 156 February 54 D810 900 0408 798 4314 1180 1450 125 0487 108 g
September 131 07o0 200 0507 1160 206 1285 1744 154 0327 15.0 13.8 March 87 0780 200 0.4eR 785 335 1180 1450 125 0437 196 g
October 10.3  Ds820 200 D563 1027 288 1315 1644 144 0227 14.2 1.2 Aprd 3.1 0760 200 0502 820 352 1174 1487 127 0.288 19.6 82
Movember 74 0B30 200 0528 854 74 1Z2B 1536 134 0475 12.5 8.6 May 107 0760 200 0528 077 78 1254 1587 137 D323 187 107
December 83 0840 200 0517 202 407 1208 1511 121 0400 1.9 78 June 138 0760 200 0588 1183 180 1373 1718 151 0238 198 136
July 154 0770 200 0835 1347 137 1433 1854 183 D188 138 154
August 151 0700 200 0842 1355 145 1501 167@ 185 0285 198 154
N ) ) September 131 0780 200 0587 1120 205 1385 1744 154 0327 198 131
®  The critical month is December with f, .., = 0400 October 0.3 0820 200 0583 1027 298 1315 1644 144 0427 197 103
fe = 0.405 MNovember 74 DB 200 0528 854 374 1228 1538 134 D475 106 75
December 63 0840 200 0517 802 407 1208 1511 131 0408 196 6.4
fre <= froms, the component fails.
®  The critical month is December with f,, ... = 0488
£ = 0870
fra # frome, the cOmponent complies.
Vapour pressure distribution
Calculation according BS EN I1SO 13788
Vapour pressure distribution
T hi_l |- Te[C e : :
1. Month of balancs: December o gori - B Calculation according BS EN I1SO 13788
Tirc phil [ Te['C] pil_e ]
1. Month of balancs: January 200 0EID 54 0.520

Outside

Inside

Temperatura [*C)
I -
g

t t
0.04

t t t
D.05 o.as

t t
a.10

t t
01z

t t t
D.14 0.8

t t
o118

t t
020

t t i
D.z2z2 0.22

a
o [rm]
—— Saturation prassure
E —— Parial pregsurs
g 1,500 L
1.000
s 9
3 SO0
§ 0.00 o.oz 0.04 0.06 o.as a.10 0.1z 0.14 0.18 o1 020 0.2z 0.24
o [r]

BASELINE EXTERNAL WALL UVALUE

AND HYGROTHERMAL ANALYSIS

UVALUE CALCULATION WITH HYGROTHERMAL ANALYSIS

FINAL DESIGN SUBMISSION - SUPERVISED BY PATRICK DALY

Cutside

5 P N
= 15 P
5 "
10 e
e
i
= oo 0.1 02 0.3 04
djm]
—— Satwration pressure

E’ —— Parilal preasurs
a 2,000

1,500
ﬁ 1,000
é 500
2 0o 0.1 0z 0.3 04

afm

OPTIMAL EXTERNAL WALL UVALUE
AND HYGROTHERMAL ANALYSIS




