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, : : Case Study Overview
The aim of this study is to evaluate energy y Specification SV qusmEss A @
- . . . 1 - ’ ] . g Ug Bord um Thionéntachtal Cénaithe
efficiency design strategies & targets for ® Bull Alley Estate, Dublin 8 - Constructed late 1800’s / early 1900’s Average Flat : C el RT B cvmmomncin: Gzes
existing MUR buildings that can practically be e 8 apartment blocks, hostel, college - 242 flats in total Fabric:
achieved without compromising the integrity e 5 Storey, brick built, mansard roof - Registered protected structure Floor Solid Concrete (Uninsulated) 0. 7wim?k Solid Concrete (Uninsulated) 0. 7wim?k Solid Concrete (Uninsulated) 0. 7wim?k Replace Floor incl Insulation 0.14w/mzk
of the bUI|dIﬂg fabric. The Scope of the study o Study focuses on Block D External Walls Brick, Lime Plaster (uninsulated) 1.6w/m2k IWI Added 0.3w/m Brick, Lime Plaster (Uninsulated) 1.6w/m2k IWI Added 0.4w/m2
iInvolved performing energy analysis on the Enerav Performance Roof Ventilated Attic (Uninsulated) 2.3w/mz Mineral Wool Layers Added, 0.27w/m Mineral Wool Layer Added, 1.0w/mz Mineral Wool Layers Added, 0.11w/m
lveagh Trust Bull Alley Estate. 9y Mansard Timber Structure (Uninsulated) 2.3w/mk PIR Insulation Added 0.27wim? Mineral Wool Layer Added, 1.0w/me PIR Insulation Added 0.30w/m
Front Front Mid Mid Rear Rear : : : : .
oy BER North South North South North South Windows Single Glazed, Sash - 4.8w/m« Single Glazed, Sash - 4.8w/m Secondary Fitted - 1.8w/ma Secondary Glazing - 1.8w/ma
Hostel E ath 771 684 451 470 901 865 Thermal Bridging Default Factor - 0.15 Default Factor - 0.15 Default Factor - 0.15 TD Detailing Performed - 0.05
| kWh/m2/yr kWh/m2/yr kWh/m2/yr kWh/m2/yr kWh/m2/yr kWh/m2/yr Air Tightness No Draft Sealing Visible - 0% No Draft Sealing Visible - 0% Air Tightness Regime - Q50 3mé/hr/m? Air Tightness Regime - Q50 1mé/hr/m?
516 463 434 _
C F O | \Wh/m2/yr KWh/m2/yr lkWhim2/yr Systems:
523 463 467 Space Heating Electric Storage Heaters Nat Gas Combi Boiler - 90.2% Eff Exhaust Air Heat Pump - 402% Eff Electric Panel Heaters - 100% Eff
2nd Ry KWh/m2/yr KWh/m2/
B G | SZ U T2 Water Heating Electric, 110L Storage, 50mm Jacket Nat Gas Combi Boiler - 90.2% Eff EAHP - 239% Eff, Declared Losses = DHW HP - 307% Eff, Declared Losses
Hearled - 396 463 406 _— : : : : : :
1st KWh/m2/yr KWh/m2/yr KWhim2ly Ventilation 3 Chimneys Blocked up with Vents 3 Chimneys Blocked up with Vents Chimneys Blocked up, 1 Cooker Vent Chimneys Blocked up, 1 Cooker Vent
A College H and 597 513 439 414 656 640 Nat Vent, No Wall Vents Nat Vent, 5 Wall Vents (Not closable) MEYV - 0.68wiis) SFP MVHR - 90% Eff, 0.6ws) SFP
| kWh/m2/yr kWh/m2/yr KWh/m2/yr kWh/m2/yr kWh/m2/yr kWh/m2/yr Controls SH - Manual Charge SH - LPHW Rads, Time/Temp Control = SH - LPHW Rads, Time/Temp Control = SH - Elec Heaters, Time/Temp Control
Condition Overview WH - Immersion WH - Keep-Hot Facility & Time Clock WH - Time & Temp Control WH — Time/Temp Control
e Good condition genera”y Lighting Incandescent Lighting LED Lighting LED Lighting LED Lighting
Landlord Heating None Present None None Electric Heaters
e Structure/roof - appear sound
= _ - , BER Rating: 'BER )7
: e Walls - Spalling, staining & cracking

Flat 7D

e Windows - poor condition generally
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Lighting LPHW Rads
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Residential Tenancies Board

WP | ~f e Evidence of condensation staining

- ' e |nadequate ventilation
CI oLobby Flat 10D , mm oLobby Flat 10D
Research Study 48m? Service 48m?2
Findings: Ventilation Heat Emitters Attic Insulation Air Tightness IWI Thermal Bridges S - SiElizgies Eoaom
_Broadlv. two IWI apbroaches -Increased moisture load -Underfloor -Mineral Wool -Attic hatches -Reveals of opes main factor HP Cylinder
Y; pp ;
- - -DCV -Rads -Straightforward -Windows -Insulation on walls > 40mm °
used to avoid moisture : o B A\
accumulation: vapour tight -MVHR _ -Electric -Ensure Ventilation -Tapes/membranes rarely compensates for N |
systems & capillary -Indoor Air Quality / \ insulation of reveals | o ~ /IGZEB _—
- g _ali ey ene . ' Kt h | n
aC“Velva.pour Open SyStemS - ’ Sllm pOSSIbIIIty Of dea“ng e : =l | Nearly Zero Energy Building —all |
Windows: effectively with all thermal
_Addition of IWI alters abilityto | | -Secondary Glazing NG bridging details : : A 'BER )A3] |
moderate temp through a -Condensation Issues m _ o
buildings thermal mass -Correct Operation Important Internal Wall Insulation: 230000 - Primary Energy Use [kKWh/y] 300(;:qu Costs [€ly] 1%(?? Emissions [kgly] Breakdown of heat loss [W/K]
_ >60% Heat Loss Reduction s | _Riskiest — Moisture Eloors
'SdWI stratgglelsl_ must ac.lf)m -Performance benefit 25000 - 2500 | 2466 100 - m Base
adequate dwelling ventilation External Wall Insulation: -Impact to internal 20000 Walls
-SWI preference for hygroscopic| |-Safest—warm wall i I >heat |OS§ reduc_:tion in first | 2000 30 | ROOfS UQNE%
natural insulation materials -Performance benefits 60mm of insulation; largest 15000 ps USUAL
: : - ain in first 20mm. : : -
-IWI will result in some Impact to external m ] g 10000 1500 - 60 - Openings ~oh
unavoidable thermal bridgin ; 5000 - :
_ Jing Floor Insulation: Heat Pumps 1000 - 40 - Junctions RTB
-PIR & PUR resultin . 0 - 676 o e
unacceptably moisture levels "Expensive i i SRR WA 2 : : %) S IS 560 Ventilation
Lneve ptably -Disruptive -Suitable location/space § 2c g 2c = T2 B 500 302 20 - . %
or | -Rising Damp, Moisture ——/ -Ground/water source 2% & g g e ye oE . Total -
-Tenant behaviour/ -Above Floor Insulation p— w -Grants 2 2 oo 22 0 0 - i ‘ ‘ ‘ *
understanding has big impact. -Permeable limecrete screed F p— E L Euel Cost C02 Emissions 0 S0 100 150 200
E HiStoriC England o _R l ‘iS(_:uTLI\VD E HiStOriC England Heat loss from thermal bridging in internal wall insulation of Solid Wa” lnsulatlon' ;;N‘;);D STRE:ETJ Saaw i sl - -
B b s‘.:::[nu, vis Sanders, el May (STBA) Best Practice and Inn-ovation INTERNAL WALLIr:lSULz:TION TO SIX TENEI\VAENT ru\TS Fagade I nvestlgatlon stu dy
Energy Efficiency and Energy Efficiency and = e e ’ At
o B —e ristoric Bulldings ' Wall Upgrade Insulation Options Assessed
u
‘+ -y [ - B
- Limecrete Screed - -
i - Cellulose Insulation between Studs High Impact Bogrd
_VCL - Foam Glass Aggregate Aerogel Insulation -
- Plasterboard - Insulation A = o_o / Insulation A =0.015 W/mk -
iy - Plaster Finish e El

- Insulation A = 0.038 W/mk

Strategic Study

Main Issues : Site Visit & Energy Study
e Energy use / carbon emissions

Main Problems : Client Briefing
e Energy efficiency improvement

Skirting

Bonded Aerogel Insulation - | Carpet

Magnesium Oxide Board -
Plaster Finish -
Insulation A =0.014 W/mK - |

Blown Cellulose Insulation Aerogel Insulation Foam Glass Aggregate Insulation Aerogel Insulation

GLAPOR®
foamed
glass
gravel

Foil (Folded over side |
lapped 100m underneath
3mm High Impact Board
10mm Aerogel

Existing Floor

e Indoor air quality - health issues

Vapour Control Layer Geotextile

Subsoil

e Protected structure, directly on public footpath e Universal approach & systems

e Poor natural daylighting e Simple maintenance regime

e Accessibility e BER increase in 7 grades to increase rent

Wall Upgrade - U-value Assessment

e Limited storage in flats e Limited size of flats - 1-2 beds 1.6 e 1.6 Original Wall 0.8
. ) ] ] 15 = —e—Cellulose 0.71 Original Floor —e—Foam Glass
e Lack of external private spaces, balconies e Funding/payback of retrofit measures 14 Aerogel 07 e adogd
: 13
System Strategies: Capital Cost: | Maintenance: | Energy Use: | Fuel Cost: | Space: | IAQ | Disruption: | Reversible: | Fuel Price: —y— = ~ 12 0.60 — 0.35 - 06 0.45 —
: 558 | <11 Industry Wl fPart L 2019 N Part L 2019
Gas Boiler | £ 1 Rule of Thumb | Renovation E05 "00.45 Renovation
Heat Pump S | 58'2 Soal N SN TTTTTTYTTTTTTYT T T
Electrical Panel Heaters | Aconex 5w 3 0.7 g
Underfioor N ' Tos | WU ST T £
Radiators e ] > 8;‘ _____________ o— 0.2
VTS q 03 oo o | 021 o 0.18
DCV o_g_) 0.18 ;
Natural Vent ] o 0 20 40 60 80 100 120 140 160 180 200 220 240 260 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
LED Lighting ] - ﬂ Thickness (mm) Thickness (mm) ’
Heating Controls U S s = —. : : g
I Concept for Acceesibiity & Larger Uit i T A T o
Existing Junction Upgraded Junction Option 1 Upgraded Junction Option 2 %ﬂ
A (4\\ - Explored: e fRsi=0.62 or 12.35°C e fRsi=0.78 or 15.51°C e fRsi=0.79 or 15.7°C H
: A /ﬁzEB argets Explored: e Psi-value = 0.107 W/mK ® Psi-value = 0.093 W/mK ® Psi-value = -0.069W/mK =
- . . = | | =
RIE qUSINESS wg\%ﬁ “Business as Usual” — Current energy efficiency retrofit approach being — || -10mm Aerogel on Floor ||-80mm Foam Glass on Floor s
150 c1 e VSO psS U _ | ted bv buildi t | -20mm Aerogel on Wall | -80mm Cellulose on Wall SN |
175 cz) —  implemented by building management. ~ |-Perimeter Cork Board s
>200 c3) lm | E=
: ™) Best | 7 Step M _.ﬂ “7 Grade BER Uplift / Major Renovation B2” — Strategy to improve the ==
5 b2 mprovement . : - , . . =
- >E1> gzzg . RT B BER by a minimum of 7 ratings to facilitate increase in rental income as set ==
~340 E2 wneewscnar: QUL 1IN RESIdential Tenancies Board RPZ exemption rules. This target is -_
merged with the Part L 2019 Major Renovation minimum BER upgrade to B2. aﬂg
Base /IGZEB 'NZEB Ireland” — Strategy to substantially reduce energy demand in line E
. . =
Case Nearly Zero Energy Building Wlth neW bU|Id Part L 2019 Standards %
=
Vil
[ m g
=
Initial Costs OM&R Costs Energy Costs Interest Rate  3.50% = Fuel Escalation Rate = 3.75% Wall Upgrade - Hygrothermal Assessment =UL
7 =
?\\\ e .. |- }y‘{? mm Inflation Rate = 2.00% ' Investment Period 30 Yrs Blown Cellulose Internal Wall Insulation Option Aerogel Internal Wall Insulation Option E::
NZEB %/ _ _ £ — Original Wall ]
Nearly Zero Energy Building - Result corresponds with cost optimal T?Bﬂm cénﬁlcise ==
0 v/ / level in TGD L 2019 for major renovation . — 210mm Cellulose . =
- — +250mm Cellul
5IRTB €542 €202 €424 @ BER )B2) €90.000 - e L | +70mm Celliose. Intello .
= v € , | QUSINESS T Ay T E e T — +110mm Cellulose, Intello, Ext Render 1
B\ el s - 80,000 ps vsUAL gl A P e TN LR A AR )W = Mould Threshold =
e V4 = : i ‘ . ’ ‘ W / o . I T -
B GOSN | a7 €6 €847 () [EEde2 > €50,000 - RTB [0 W S0 7w S % | B e mmonarands LT R S b
(@) %&m/ n €40,000 - PR T > | Y 5 30 = SDAR" 2016 wall (Ranelagh) > v\l." ,",” i I“' | ; ‘lal‘ A | \ 5"‘I l‘f.‘l 1 \l'l, ‘,l'| —
S‘ | E €30.000 - A 5 70 E 95 | — Other measured walls (exposed brick) 5 70 [[ (T 1!‘% ’j}*’“*‘ﬂﬂ‘\ ‘J "l'ﬁ ”‘,{‘%WT' i ”f’]’l.‘m""”jf "“'ET%‘L | | —
’ = \ [ il ' i | L =
Base zZ €20,000 - Breakeven — QNZEB % | ‘ | J § 20 | — Other measured walls (stone / painted / rendered) % l,‘|| { I’H ‘ %M "w“,“ [1 '}l:htrw ) ' l-il' ’“;‘» —
'Do €1,382 mn €10,000 \/5|ye <ok | | T 815 T i | | il o
Nothing’ clooe0 | T T T T e ———— £ 60 “ | H‘ it i“ | 8o 260 | |
I I I \ - ) a Ko | I | g i O A ’ i 'r“ M
I O Wi | 3 s 3 W W L il
€0 €400 €800 €1,200 €1,600 80 60 40 30 20 10 8 5 3 “ 1 UM['\M (i \llﬁr J”‘ il | {1 - =— | = UM I T T
: TR - Ll M 'IWN o ’ ‘;1 l.rlu\“w m.m I\ ¢ W = N N €0 W AT uM “"ll JM \Il‘l 1V 1Y L
Total Present Value (PV) Cost €/m2 Study Period (YI’S) - Sensitivity AnaIyS|s 50 | '”'”” lewlﬂf "rl( |”” w W'” "|r|j Hw”” ‘ time (min) 50 [I"’iTI*\’f{‘ 'W‘ll ” mm r( “lﬁﬁ"m "rr’ ' | {|",r ‘
| -‘q”' ’ 'A' | | MH "fM"' "‘ WJ‘ Karsten Tube Test Results M*" 1 111‘1 i W MI “(\
| ‘ ’ l ] — Original Wall | |
Home Performance Index Category | Exteting Fiat | Retrom Fiar | | \ } e
— +30mm Aeroge =
* Potential to be adapted for existing & retrofit Environment 2.4 6.7 7omm iz;ggz: 5
= Mould Threshald .
« Largely dependent on the age & location Q |GB< 01.10.19 01.10.20 01.10.21 02.10.22 02.10.23 02.10.24 01.10.19 01.10.20 01.10.21 02.10.22 02.10.23 02.10.24 B
_ _ Health & Wellbeing 4.6 6.5 Time Time =
o Deeper retrofit = h|gher score IRISH GREEN BUILDING COUNCIL ] =
_ _ _ _ _ : ] : Selected Junction §
«  Built up well serviced location = higher score Economic 3.8 5.2 EPD Insulation Material — Environmental Assessment =
for Assessment: &
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THE ENVIRONMENTAL PRODUCT DECLARATION PROJECT GIObaI Warmlng POtentIaI Comparlson
5% . Quiality Assurance 0.2 5.9 Ground Floor Slab |
18% . U-Value Thickness Comm"” BER BER tO EXternaI Wa” i
Element Product GWP Units Metric Average C02 C02 Proposed v ry
Yes 506 Sustainable Locations 8.7 8.7 W/m2k m kg/m2 Flat Emissions Emissions Insulation (?[zlrs |
No wall  Aerogel 1.25E+01 kg CO2 eq /M2 . 047 | 002 25 Reduction Recover !
(0.01m thick) Total Kg :
Maybe f q 70 609 30m2 kglyr kglyr COZE
) Home Performance Index % /0 Wall  Cellulose 1.3 kg CO2eq/m3 048 007 0.091
77% Base 2872
95% M2
Certification Level NOT Floor  Aerogel 1.258+01 kg COZeq/ o1 1 iy 018 | 0.06 75 +Aerogel 1978 894 750 0.84
- o : S ertification Leve
Indlcator_SwtablIlt_y for Indlc.atqr SUItabIIIt)_/ for CERTIFIED Floor E(I)am 35.5 kg CO2eq/m3 0.18 0.3 10.65 + Cellulose 1985 887 2.73 0.0031
Retrofit Scenario Existing Scenario ass
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