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STAGE 1.1 Site Audit and Baseline Energy Assessment - Apartment 24D — 18D STAGE 1.2 Research Paper Study STAGE 1.3 Strategic Assessment

Research Question - = 18D . Main Findings of the Research Study Client’s Requirements-Targets
. . . . . - « IWIis an important measure for enhancing the thermal performance of Historic .
The aim of this study is to examine the issue of low Buildings P 8 P Rent Pressure Zone — PRTB Regulations.
energy retrofit of a Multi-Unit Residential Building. It . . indi ‘ctori . ..
. .gy : . = g The stu<.j|es hfave indicated that thermal performance of historic walls can be Increase rental income = BER Rating Improved by 7 Steps
will investigate the impacts of providing a low energy T = dramatically increased.
retrofit on an historic building. This investigation is * Do not use PIR or other Vapour closed insulants - Hygrothermal Risk.
. . . = i * Aerogel gives good results and due to its thickness and thermal conductivity it
S At T o T T EER) G BERYr
Study; Strategic Study; Energy Analysis of two upgrades  All insulation types improve environmental performance, natural type insulations .
scenarios; Fagade Study; Cost Study and HPI Study 24D perform better and can increase performance by 75% over the original wall. TGD L 2019 -New Build NZEB IRL
* Mineral wool and wood fibre, XPS and EPS insulations are the most cost effective
Brief Site History while increasing the energy efficiency of the wall. EE mm
«  The Iveagh Trust was a philanthropic trust set up by the Guinness = . M'ost of the slim I(:‘.|Us on the market n.may degrade over time and do not comply
Family 1890 to provide much need housing for the working-class | OO0 with the C°“5tr.UCtl°“ P"'OdUCt regulations. . o : o
people of Dublin, most of whom resided in city centre tenement  \yest Elevation (to Patrick Street) Secondary glazing can give excellent thermal performance whilst minimising the SSEFQESEIC Study Summary: Based on Principles of ISEN
slums impact on the historic fabric and complying with the construction regulations. 16883: 2017 “Chanaina as much as necessarv but as
c , Blocks A-D leted in 1901 Block D- Partial Elevations as EX|st|ng * Internal or Exhaust Air Heat Pump or MHRYV, reduce visual impact, some loss of ) * . ) ging y
onstruction on Blocks A-D was completed in ' [ historic fabric. little as poss:ble.
 Blocks A-:-Ihal]:e 03 thitiectc))rc.jldgf Protected Structure RPS1011, this — —r ___g. E Key QUEStIOI‘IS ralsed by the AUdIt and Research
concerns the facade of the buildin - E—— = M
¢ & W ey N v i | Can the Client’s BER requirements be met?
Case Study Building — Baseline Specification o = N v i f!'é\”- OO= : « How do we upgrade thermal performance the historic fabric to reduce heat
v = |/ =1 ? .
* The External Wall construction is generally 335 Solid Brickwork with /';2% — ool % N~ T oining MM - . ﬂir\?vairs“:f-\ermal bridging dealt with? Issues Considered:-
E\t&;rje \ll\li\s\s;vt/oMUzrli( eated Staircase Brickwork of varying thickness. % | % I DI ek % | .! I ;  How does it impact on the space within the dwellings? Solution; Technical/Design/ Visual Impacts/Spatial Impacts
) .d | ) Sate f I T — i I\ - » Isthe selection safe or does it have a hygrothermal risk? -robust assessment
* The ground and intermediate floors were concrete. e B ' - N : : i AU i
- | | X I S — CSE required.
 The Roof is a mansard roof with natural slates on what is assumed to ~l- o - U T s | » Will the fabric upgrades have a performance gap between design and in-situ
be a traditional cut timber roof construction. U-Value The ceilings are == = e=tul o | values
d to be lath and li laster. U-Value 1..94W/M2k 1 = Apartment 18D - Plan as Existing @ 1:100 ' . : Strategy:-
assumed to be lath and fime plaster. U-value 1.. . i — 11 == ¢ How can the Space Heating and Domestic Hot Water Systems be upgraded to .
. The.windows seem to be the original timber sliding sash with single i | Bedeoom | | | .. meet the requirements? Internal Wall Insulation Breathable - Calsitherm-Spatial Impact;
glazing. U-Value 1..94W/M2k. i ' Floor Plans as Existing *  What impact does this have on the dwellings., Heat Pumps, Air to Air, Air to Secondary Glazing, Minimal impact: Roof Insulation — Loss of Historic
*  Electric Storage Heaters and Immersion Heating. = — Water, outdoor units Fabric; Exhaust Air Heat Pump, low visual impact externally; Loss of
. Apartment 24D Second Floor - Apartment 18D Fourth Floor -Block D f}partmsn-t %4D,; o @E * How is ventilation improved MHRV, Demand controlled system? Space Historic Fabric Internally.
Fian as £xisting @ 11100 requirements Impact on dwellings.
STAGE 2.1 DEAP Energy Analysis-Apartment 24D — 18D — Implementation of Retrofit Strategies for 7 Steps and NZEB IRL A2 Targets
. LTHW Radiators- o
7 Steps —Retrofit Strategy FER Pipes to be routed NZEB IRL A2 —Retrofit Strategy
in new ceiling void and "Nibe 730" Exhaust Extract Manifold and LTHW Radiators- Internal face of lime
Energy Analysis Upgrade Specification - 7 Steps down service cavity Air Hea; ;u m 5 in du_ccii:iil:'lg in E_iwhceinn% F&R Pipes_li_:o be l:suteccii plaster to be A/T layer Energy Analysis Upgrade Specification - NZEB IRL A2
. U-value Iwi Insulation ap_plied new cupboar vwmc rom Kitchen an Linonsve:v t;er;:iltring:fl an ) U-value
Fabric Measure W/m2K A",‘Jﬁ’.?;fﬁu ;x;?:st ;Tal;l:;?rface of lime : ] - p Fabric Measure W/m2K
External Walls IWI — Calsitherm —with Adhesive and 0.68 new cupboard | e ks = ..‘ Extract Manifold ani - ; - External Walls IWI — Calsitherm —with Adhesive and 0.68
Kaelgatte Plaster — Kltchen/ | ‘ ,| _ duztlpg in Eiwhce'lmgd — = . _ Kaelgatte Plaster
— | — ! \ J ' void from Kitchen an / . .
Walls to Unheated .. .. . - — [ Dinine S R w.C. 7 o —tfl=t _ Walls to Unheated .\, iR insulation 0.25
Space T / > Space
. | A .
Roof Remove Lath :.:m.d plaster, insulate above 0.14 Wall [ = N Roof Remove Lath :.:m.d plaster, insulate above 0.14
and between joists removed | + | : Lobby and between joists
Remove lath and Plaster, insulate inside == | \ A - | Remove lath and Plaster, insulate inside
s el and between timber studs/rafters. s : fnesctg“:j?;‘ifzj\:ﬁdow 1 : s el and between timber studs/rafters. s
Airtightness AT Value Q50 0.6 or 0.03ach \Witisilstion pplied | reveal and sealed with ] O oL Airtightness AT Value Q50 0.6 or 0.03ach
Thermal bridging 0.15W/MK to inner face of lime : “Tescon Vana" tape ' earp (1] 1 Thermal bridging 0.15W/MK
Glazing Retain Existing install secondary glazing. [1.13 rr:::;face i 4 e SNAS — Glazing Retain Existing install secondary glazing. |1.13
Systems plaster to be A/T layer : plaster to be A/T layer ) E'T-ntrr;j;:aRie:f Systems
. MHRYV Nilan Compact P Warmair SFP 1.022; — e 7 . Nibe 730 Exhaust Air Heat Pump - o
Space Heating e Eff- 72% ﬂ o Rt Bedroom Space Heating Radiators Eff. 599%
Ventilation MHRV Nilan Compact P T F&R Pipes to be routed e Bedroom i i e Nibe 730 Whole house Extract 1 Passive
. ) | in new ceiling void and f
. MHRV Nilan Compact P Warm air- 180L d titi _ . Vent
Water Heating Eff 94% SNTLPECHEDRS : INIILIEToR Spp)iety Nibe 730 Exhaust Air Heat P 180L
tank YA Lobby IWI Insulation applied tofinner face °f""']‘e o Water Heating talnlf AL AL IS AT Eff. 233%
Waste Water Recovery A Lo nnenice oklime ; ‘ Eff0.61: UF
_ : Rad Plaster 1 I Waste Water Recovery o
Vented Pump- Flow Restrictor ] 0.973
— —————— Shower Unvented - Flow Restrictor
. Intake IWI Insulation applied Intake Intake  Secondary Glazing installed
. Secondary Glazin : - : - -
Energy Analysns DEAP Results Bedroom installedriyn ex.wiﬁdow Vent toinner face of lime plaster vent vent ;Z:,’{edwx:f:“}zl’szl\?::a Energy Ana|y5i5 DEAP Re5u|t5
reveal and sealed with .
Apartment 24D ‘ esconvana ape | Apartment 18D - Retrofit Plan @ 1:50 tape Apartment 18D
- TCES 1B Intake Vent -
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2000 467163 57 e .., m 24D Results DEAP Energy Analysis 18D Results DEAP Analysis

5000 684 135 47

462718 % -657 141
BER Rating Space Heating Water Heating CO2 kgM3 7 StepS NZEB IRL AZ 7 StepS NZEB IRL AZ 0 S—

0

Kwh/m2/yr Kwh/yr Kwh/Yr BER Rating Space Heating Water Heating CO2 kgM3
Kwh/m2/yr Kwh/yr Kwh/Yr
m Flat 24D Baseline  mFlat 24D 7 Steps  m Flat 24D A2 New Build Irl m C1 mm m@
m Flat 18 D Baseline m Flat 18D 7 Steps m Flat 18D A2 New Build Irl

STAGE 2.2 Facade Study- Detailed Analysis of Natural and Synthetic Insulation Upgrades — Thermal Performance — Thermal Bridging — Hygrothermal — Environmental - Cost

Thermal Performance- Natural Insulation Linear Thermal Bridging -Natural Insulation Detail Drawing —Junction C North Mansard Wall Upgrades @
— 90
Fagade Study - Natural Insulation Option PSI-Therm Model Junction C ik B0 vonlotion: yap Base Case Mansard Wall as Existing WUEF Pro 6.3
El t M Natural Insulati U-value —t Case-1-Gutex in-between Rafters-AVCL-Gutex Lime Plaster-Rain Ingress. roo.
emen casure = Natural insufation W/m2K . < Case-2-PIRin-between Rafters-AVCL-PIR Plasterhoard-Rain Ingress. 80% RH Mould Threshold
— - - <] Material AW mMeK)] Rig‘ld insulation board
|WI - 327.5mm EXIStlng SOlId BrICk Wa” ==7] | 0,022 Xtratherm XTPR PIR NSAICert, 0022 inbetween rafters 80
with 15mm lime render internally, 7% = . 3fg§§'iﬂf:§hif;TMmfmm.s Detatls 5%
existing paint to be scored, 50mm = B ooy et TR L T s
External “ . ” . - & <z 8 0.700 Lime Plaster WUFI 0.700
Wa"S CalSItherm CaIC|um S|||Cate board 0'68 I =] " 0.800 - Calsitherm Kaelgatte Fine Lime Plaster MFT Details 0.800 \ | I I | | L I | | I l l | l
applied with Kleber KP adhesive to face i I3 oo o aber M Dat be  Existing rgggf Slates 7 . ‘ !
[~ ast Concrete Medium Densi able ; !
of lime render and 15mm Kaelgatte N I opisiunstien S 0250 r ] | '|‘ | l
oy * :-
Plaster. 125°C g:[ « Eg VYVVVVVYV o g . | |Il l | | i
Remove lath and Plaster from rafters, O | 5.l | .| I
install 75mm “Gutex Thermoflex” wood i . : Service Void o : || ”||| [ ( " il |
fibre board between rafters with 50mm IWC % ¢, AN — AAAAAADAALNABAAAADNALAAD o] = [ f |
ir gap maintain . Install e[ e Sl -
Mansard |5 et tounderaeof (0.6 |= st noton Uprc S | .| un‘
Wall u u ’ I 125mm Earthwool between joists 0 50 I TTHTRA . ‘ [ i
rafters with 80mm “Gutex Thermosafe 180mm Earthwool over joists o= |
WD” to the underside of rafters, < ©
finished with 12.5mm Plasterboard and - :ﬁo 2| & - E
) g 12 8 FRSI =0.79 | |
skim :j f w0 ’ Hl il |IW ‘IIH i l||" HH‘
Airtightness |AT Value Q50 0.6 or 0.03ach - —
25 =] o
) ' =]
BuildDesk U 3.4 u :i E:ﬁg;:g timber - Z )
0.4°¢ s ool 01102018 24.02.2021 20.07.2022 Time 14122023 09.05.2025 03.10.2026
ur | South Historic Brick Vienna (WUFI Database) -
Linear Thermal Bridging -Synthetic Insulation Base Case Solid Brickwork-Lime Plaster intemaly - WUFT° Pro 6.3
Case-1-Solid Brick-Adhesive-Calsitherm Insulation- Lime Plaster.
PSI-Therm Model £1u nction C Case-2-Storm Dry Solid Brick-Adhesive-Calsitherm Insulation- Lime Plaster, stressed with 1% Driving Rain. .
N — R Existing timber o0 . CaSE-A-Stormdry-Solid Brick-Lime Plaster-PIR-Intello-Plasterboard, stressed with 1% Driving rain.
95
Material AVW/(meK)]
17.5°C 0.022 Xtratherm XTPR PIR NSAICert. 0.022
B 0.038-SprayFoam 0.038
- B 0.13TimberSoftwood- TGD L Table A1 0.130 Remove existing lath and «
=« g B 0.800 WUFI 0.800 plaster finish
0.700 Lime Plaster WUF| 0.700 EllB{Ing timber Te)
159 1562°C [ 0500 Lime Mortar ‘ ‘ 0.800 battens M) 85
— [ 1.15 Cast Concrete Medium Density TGD L Table A1 1.150 L
/ Plaster board according to DIN 18180 0.250 S 80% Mould Threshold
. aq R20 R Eesessscccccsccscssscccssssccccsscccccsccscssssm=mcsssscsccs===ccc========s=======
e 57y YVYVVYVVVVVVVVUVVVVVYVVVV]
U= 0.26 w/mx) _ PN
H ' " z | 'lf
" 3 o B B ™ : i
) Min 50mm ventilation = P !
< . Install "Proclima Intello” AVCL t = | IR
2 18.28°C R enxmutlna r?fielxa F'rl e=Blgmm Gutc;)t £ m ll
Thermoroom” to inside face of 2 l
<)

studs/rafters 25x38 battens and
12.5mm plasterboard finish

Thermal Performance- synthetic Insulation . FRSI = 0.77

q 3 q =< 2 1 ‘
Facade Study - Synthetic Insulation Option | - ﬁ&. 8 Existing timber 1 Mu w 1" | |
U-value [ \ ‘ | ; i
- i i <] P I 1A TR L .

Element Measure — Synthetic Insulation W/m2K = | ',' ! [,' T i ‘

IWI —327.5mm Existing Solid Brick 26% B Nll‘ ‘m I ;.n|. lis .H lis Il i il iy b i il i

. 5 <]

Wa” ity 15mm Ilme, el <] Return 60mm Gutex Insulation ] ] ' ] ] l
External internally, existing paint to be scored, il 1 Refum, SOvm, Cute |
T 50mm “Xtratherm Thin-RXT” PIR  [0.34 T w T WUFI Monitor Position

board mechanically fixed to wall, with . ' . .

AVCL and 12 5mmyPIasterboard Life Cycle Cost Analysis-Retrofit Measures

. Spray foam insulation to fill voids
internally. Base Case vs 7 Steps vs NZEB IRL A2-Apartment 18D between slab and roof timbers S o
outh Historic Brick (WUFI Database

Remove lath and Plaster from rafters, € 7000 € 59 458 Ventilator Base Case Solid Brickwork(—Lime Plaster Interna)ll

install 75mm “Xtratherm XT” PIR €57,940 =7 at qutter level S . | v WUFI° Pro 6.3

board b ; . , € 60,000 £50135 e Case-1-Solid Brick-Adhesive-Calsitherm Insulation-Lime Plaster.
M d oar -etw.eer(; rabters \Alnt I ,r,Tm Tllr €50,000 ’ iy Ex'istin;« éon-c'r'qtef, o Case-2-Storm Dry Solid Brick-Adhesive-Calsitherm Insulation; Lime Plaster, stressed with 1% Driving Rain.
W:::sar [g)ifs,r,n Aa\llrgf [cr;euné:je?:iede rr.::traa fternste °l0.22 € 40,000 E;'ﬁ‘,':‘%,';“;‘;'be. B B b Case-3-Solid Brick-PIR-Intello-Plasterboard.

. y ” rickwork R ; 2 . Case-4-Stormdry-Solid Brick-Lime Plaster-PIR-AVCL-Plasterboard, stressed with 1% Driving rain.

with 38mm “Xtratherm XT” to the €30,000 i g s 1

underside of rafters, finished with €20.000 T 2

12.5mm Plasterboard and skim € 7,805 1 — éb;}"' -

€ 10,000 b ! i e ~

Airtightness |AT Value Q50 0.6 or 0.03ach - . %9 “ New Plasterboard Ceiling ~——

€0 ' : g,
BquDesk U 34 u' 10000 € 1,518 % .. J Insulation to be carried around to soffit of slab e -
" inc" i External Treatment to Existing Brickwork:— 1 : Og | 0 Threst -
B "Do Nothing" Case 7 Steps Option O o il e /l N - 80% Mould [Threshold
_ , Sl G Suroes impenaton csemto (Al | IR Fk o B bTenge ¥ ot 1
™ Nett Savmg -7 Steps B NZEB IRL A2 Optlon Ennuc:uft;g?u::;p;sd::q;;nct Aeaardmetr g h is left level, this layer must no't be gypsum and '\
— ) . : 'j,-:? will be the airtight layer for this wall. 5 \ ﬁ + !
o =43 N 5 "Calsith Adhesi KP—Kleber)™ full o ’
B Nett Saving - NZEB IRL A2 ﬁ c?v?rugeafo t?\r;nlevele:u?stsote. ost) 5 ‘ | &’
7 / ; “/“4 ,‘ 50mm (30mm ot window and door reveals) E |_ N . N il M .“
- 5 - ) "Calsitherm” board fully bonded with adhesive 3 ! i | A
. ey . : 5 L | { | [ 1! i
Environmental As§ess:ment Comparison of €02 from Insulation \n/\yF| Monitor Position % o Smanigocl B Biaars Wiy il 2 L ]; il 'f- i . ' .‘ 18
Upgrade vs Reduction in C02 Apartment 18D 7 Steps //- “eg .(KF;;Ka;!t.gltcrtte) Calsitherm Mesh embedded y i " ‘ ] : iy
Wall Area m2 Upgrade C02 \Wall Uprgade [Reduction Years for o : l:zlrs cout BB R e R il : ’T | M “MMM W MMM\" MM Jﬁ | M]‘ | h w | W | W M | w ]Hw m
% . . s o) : pp mm coat of Calsithermn finishing plaster
KgCO2 E /m2 *C02 KgCO2 [Space Heating |equalise R : efaa ) the following day (KP—Kalkglatte) . i) M( “ JIIHER | ’ . [”l‘ HIW'.\ T ““” gl L “HJ[ i J Ll ‘ L J!’I
L E/mz co2 Kgcoz coz2 SRR C A1, _-:: ‘,’ AURO Natural Emulsion Breathable paint to be ' ”, r F ! Wl ! ‘ |‘I ] ‘N' { H l” ' W," u I 1
E/m2 / /él > »«H applied to inner face of brick wall l |LI“ ““ ’ ‘ ‘ ’
g 50 ' ‘ ‘
Xtratherm 33.46 19.478 651.734 461.015 1.4 | L l”" | M" | ‘“]” | ”' NI U
e 33.46 7.031  -235.257 461.015 B i iy i B Denotes AVCL i
_ T\’M Calsither R " \
U= (m=K) m 33.46 157.452 5,268.34 461.015 11.43 J un Ct] CI C —_— N @) t LIFE] | | nsu | d t 1ON @ 1 > 1 O 01102019 02102022 . 03.10.2025 04.10.2028

Hygrothermal WUFI- Assessment Brick Wall- Dealing With Uncertainty- 2 Brick Types Assessed




