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Performance Specification Existing Building Plan and Baseline Specification |Baseline BER and Energy Analysis

The aim of this project is to comprehensively assess the energy performance of a typical Primary Energy Total = 18,745 kWh/y
domestic dwelling and to apply optimal energy solutions to achieve a near zero energy —_ 1 ! ! = : ! ' ! — 29
— i - - = — j H : | : — H H 1 ace heating - mai
o o | @ Apartment G1 and F1 Baseline Specification el g
building (nZEB). The proposed design criteria are set out as follow: - = Space hesting - secondary
Building Element - Fabric [ Description | U-value = Water heating - main 1000
ath || Bedroom 2 I Bedroom 2 ||| Bath Pumps, fans, etc. .
. —| _ ~ == Energy for lighting .
e Reduce the primary energy demand for each apartment to less than 45kWh/m?y o4 ]} . Bedroom 1 i Bedroom 1 = [[ ‘el Ground Floor Gl  [22mm T&G Chipboard, 225x38mm Timber Joists @ 400cts. 150mm Vented Air | 0.57 ( - £ 10,00
9 N\ / o -
e  Each apartment to achieve a BER of A2 using DEAP methodology. = \ N / - — = Space, S0mm Oversite Concrete Screed BER - D2 5,000
. desien lifeti ith . ; ; ; St /// &L:, ] ?ff ‘]i \\ St Cavity Wall 102.5mm Outer Brick, 80mm Air Cavity (Partially Ventilated), 102.5mm Inner 1.72 =
e 60 year minimum design lifetime with an expectation of up to 100 years of use from \// J \\\\ \\/- Brick, 15Smm Plaster 298 kWh/m?y g s . .
date of retrofitting. [ jJL?\ Hall == =] Gz Hall < ] Ceiling/Roof F1  |Timber Truss Roof. 150x38mm Ceiling Joists @ 400cts. 100mm Mineral Wool 0.37 Total 16,147 18,745 3517
e // agig = i &
e  Hygrothermal analysis for all building fabric elements using BuildDesk U software. socll T i B T M store i Insustion DelweeH folots, s Plactes outs . .-
_ _ _ . _ S Windows Wooden Framed Single Glazed. 50% Draught Stripping. 4.8 EXIStI ng Apa rtment G 1
e  Surface temperature/condensation risk (fRsi) calculation for internal surfaces of the . =Y R — DoBrs Solid Timber with Glass Panels. 50% Draught Stripping. 3
Kit Kitchen | = = Primary Energy Total = 22,274 kWh/y

thermal envelope in accordance with Irish Building Regulations. Building Element - Systems

?viE/Dining
|| []

e Design stage sustainability assessment made using BREEAM metric. = hesting - mai
g g y g ~ ] Ventilation Natural Ventilation - Room Vents (3 per apartment). Chimney blocked up. ¥ i:az :E;:: _:::ndm 25,000
N i _ = | = Space & Hot Water Heating Mains Gas. Radiators. Fan Assited Combi Boiler - 74% Efficient. Time & Temperature . Wster’.‘ueat'u‘u_g -main 20,000
. . . . . = ‘ = — — Services Control & Room Thermostat. :“’“PSJ::'E* ok A0
= B=ht = :
S u bJ e Ct B u I I d I n g D e S C r I pt I O n Secondary Space Heating Gas Radient Heater - Flueless - 90% Efficient nEEy T fEne £
Lighting There are no Low Energy Light Fittings i xS
The subject building is 'four-in-a-block' typical Scottish apartment dwelling, of which BER - E1 s ke
. . e, a
there are 265 thousand in the country and 3 million of a similar design in England. This EX|S'[| ng G rou nd Floor Plan 326 kWh/m? y Deliveredenergy | Primsry snergy €02 emissians
Tatal 19 301 22 M3 4,196
type of dwelling, where there are two flats on the ground floor and two on the first floor Scale 1:100 A . . -
: artment G2 and F2 Baseline Specification i
is one of the worst performing apartment building types both thermally and acoustically — p - —— p Existi ng Apa rtment F1
) ) o ) o Building Element - Fabric ] Description ] U-Value
in the UK. The subject building has already been refurbished by the BRE on their site in Primary Energy Total = 11,864 kWh/y
Ravenscraig but for the purposes of this project we have taken the baseline for ‘,‘ - ‘ ,‘ Ground Floor G2 |22mm T&G Chipboard, 225x38mm Treated SW Timber Joists @ 400cts. 200mm | 0.15 a5 5%
. o . . '%H; = : Insulati t Fl ists, 150mm V Ai ; it
apartment G1 and F1 in their original construction. The baseline for apartments G2 and cn::c?eltc:s!:fe;jeen aer jelsts, B0mm eMed MrSpace; S0mm Quessite f:m:m_rg s 12,000
. . . . n Jier negting - main 106000
F2 is the existing BRE retrofit. ] Cavity Wall G2 [19mm Silicone Render, 102.5mm Outer Brick, 80mm Graphite Bead Cavity 0.19 i Pumps, fans, etc -
[ L= Insulation, 102.5mm Inner Brick, 13mm Parge Coat Plaster, 100mm Woodfibre Enargy for lighting = i
d Bedroom 1 [mBedroom 1 - [[ Q[ Insulation, 13mm Lime Plaster z 4j|:|-:::|
I 2 19mm ':_‘ullcone Render, 102 Srnm Outer Brick, 80mm Graphite Bead Cavity 0.19 BER - CZ S Sy
Insulation, 102.5mm Inner Brick, 13mm Parge Coat Plaster, 10mm Dot & Dab S 3
N 1'9'5 kth(m f Delivered energy Primary energy CO2 emissons

Adhesive, 72.5mm Kingspan K17/18 Insulation

Total 4. 842 11,364 2588
| Ceiling/Roof F2  |100mm Mineral Fibre Insulation Between Ceiling Joists, 270mm Mineral Fibre | 0.13 : .
1] Insulation Over Ceiling Joists T .
- Windows G2 |Timber Double Glazed (Heritage) 1.9 EXIStIng BRE RetrOfIt Apartment Gz
- Living/Dining F2 [Triple Glazed Low E 0.7 Primary Energy Total = 2,179 kWh/y
Doors G2 |Timber Double Glazed (Heritage) 3
F2 Triple Glazed Low E 0.7

KWh 'y

. . Space hesting - main %50
- ” Building Element - Systems : = Water heating - main %
h ! . ; I Lol Pumps, fans, atc. 3,000
b { ! f e f } f — - -24% Energy for Bghting 2,500
Ventilation G2 |[Intermittent Room Only Heat Recovery Photarakaic " 5 g0
F2 MVHR System = 1,500
Existing Heat Pump Space & Hot Water Heating |G2  |Electric Combi Heat Store / Underfloor Heating - 1,000
(At Ground Level Services F2  |AirSource Heat Pump with Radiators B9 500

Existing First Floor Plan Lighting Low Energy Light itings Throughout T

Renewable Technology F2 2kW Solar PV Array Total 1,257 3179 720
Scale 1:100

Existing BRE Retrofit Apartment F2

Measures to Achieve nZEB|/Apartment G1 & F1 Proposed Deep Retrofit Design Scheme

THRESHOLD INTERNAL TEMPERATURE THRESHOLD INTERNAL TEMPERATURE

(22.7°C - Medium) APARTMENT G1: (18.8°C - Not Significant) APARTMENT F1:
A p a r t l I l e n t G 1 a n F 1 Overshading Curtains & Blinds Effective Air Change
Provide line of mature trees on South East Light colored Venetian blinds On hot days windows to be open half the time N Timber post & fence enclosure —
¢ Elevation to improve summer time shading. X to provide cross ventilation (ach 3). X to apartment open space y %gy
Overhangs h Y 5957
% Effective Air Change Provide treated timber brise soleil to Curtains & Blinds ég /.
= On hot days windows to be slightly open SE windows Net curtain (covering whole window) " " 7
§ 0 id iiati h 0.8 Hurmidi Hurmidi Humidity Humidity 74
% (50mm) to provide cross ventilation (ach 0.8). umi _|ty umi ‘|ty sensitive sensitive )
1. Upgrade Thermal Envelope N\ 4 o e ey e 0 e
. : ﬁ — &7 el : : B omsseseassese| : ‘ : W s Z ‘ : 0
e Insulate Suspended Timber Ground Floor - U-Value of 0.15 W/m2K - | = ‘ E— HL - @ E— brovide 17 Prvate Open gg%%
i I = —— —_— u e Space with 4m drying line f = N,
e Insulate Cavity Walls - U-Value of 0.14 W/m2K —— P | | ———  enapatment > N
[ T\ X
e Insulate Ceiling - U-Value of 0.08 W/m2K N
. . : Internal Air Tight layer . 1N
e  Windows/Doors - Triple Glazed, Argon filled, (low-E) - U-Value of 0.7 W/m2K indicated in blue g;?\
70
!négrnal Qw Téglht layer
. . indicated in blue
L . Bath L
1 Prlmary anary o Bedroom 2 at Bedroom 2
G % F1 56% °
/
Energy 53 o Energy o | Ve |
ol Bedroom 1 ] Mo Bedroom 1 ]
WP AN AN
New concrete ramp & O O I // AN RwWP O oY DC extract I /// N
. . . . entrance steps to :"{/41 ﬁ] 1y \ v \
2. Improve Structural Air Tightness & Ventilation comply wit TGD Part M —— - [ peverse — ! poverso
(max gradient 1:12) g // ‘ | door swing // ‘ IA} door swing
. . . .. . 1 % ] 1 ]
Air Tightness: To achieve 1m3/h. m2 @ 50pa. New air tight layer to form a continuous 1 g St Vs SN St Y SN
. . . e pe . . . . .. 2 ? // N // / o\ //
internal barrier to air infiltration. All junctions & penetrations of the air tight layer to be _ i Reverse \/ Loft Hatch Reverse 1/
3 B *—é=_ door swing "\ - door swing” "\
. . . . . . . = 7 7 i P
taped and sealed with approved air tightness tape. Any fixings through the air tight <E é pox out DOMEY cuctwork pox out DEVEY cuiatwork e
. 5|5 | [Level g 9 Hall — g Hall
Iayer should be self Seallng. &%% access g Block up door ope 7 S Block up door ope 7 VAN
. . . Lo L. g é/ with existing brick.‘l I } with existing brick.‘l NG N NV
Floor: Air tight layer formed with 22mm OSB3 floorboards over existing joists. ST - 77— New door . ¥ A Iz N X2
4 ;;/'/4/////////////////111////////////////////// m T | Block up dgor ope and form new ' T T | Block up dgor ope and form new X | /
ope . . .« . . 1 227 W LAAY. Il o i isti i \ I [ i isti i
Walls & Ceiling: Air tight layer formed by new 5mm wet plaster finish internally. Prepare forscoly2n ian 1l o o Meletum win existing brick R . - ellretum Wi exising bick 4 No.rature reeo
o ) ) ) ) at high/Iével y §:§ i "VA Store 0C extract” ! N mmee F q‘c }10 N H ! L”WW/;,Z 77777 r q‘c ég; % shading to South
existing plaster/ plasterboard surface by taping all gaps, openings and junctions. //z/”/ t i |07 - o t N~ T - facing elevation
DCMEV louvered! — 5% - -+ _ o o o e . . -
orilwallqutlet. | r 7~ %ig ° New kitchen units, sink i i KItChen/lemg/Dlmng L] . o New kitchen units, sink b KItChen/lemg/Dmmg /4\00 *
ffici ilati q | hanical ilati ith Apartment G1 gi QO S and breakfast bar i i 25.6m?2 ] | 7 OO S and breakfast bar i i 25.6m?2 //‘O@% -
. o5 [ [
Efficient Ventl ation SyStem : Deman ContrO Mechanical Extract Ventl ation wit Qirs urce|Heat %% O O S Demolish existing chimney stack 6 O O R Demolish existing chimney stack
.. . .. . . - um < ‘ d flanking walls. Show dashed. d flanking walls. Show dashed. .
Aereco V2A fan. Humidity sensitive air inlets wall mounted in habitable rooms. Humidity = §§§ : - B e S, O ation — i B ® B e o o™ — Proposed S|te Plan
itive extract units to Bath d Kitch L 3 — \ —
sensitive extract units to bathroom an Itcnen. o 3 [ 3
% - Up Scale 1:200
% | .
L H e | 2
=4 | D : - D
\ I s 1 i ]
BXC ip rtmentH1 X i% P || H H Aereco V2A fan DG extract H H
Irfsource al KX I T~ extrac
‘il Demand controlled extract . K | N S gftar']'iggﬁicgd edad
K < idi ] ! idi
unit for MEV FE=F f \ D  J Hurniaity i ow ) Store | S AN
. fose! I | —1 | —1 sensitive Wi | —— —— 5
- N ErEEE The BXC incorporates all the s i . | h air inlet | — airinlet > -
—r ' e ! — = == I
B d functions one could request §§§ w@t door swing ‘ H = | e u H HF LEGEND
2 1 . o from an air extract unit. With i:i,o,o‘o,o,o,o.o.o,og 5 W‘ ; I =] = I T W\‘: - K S ! ; L
- B . —— I;] various activation modes . } _ 5\@0“ __ —] _ ! __ :E __ d __ #F . DCMEV ) o o
- > : such as humidity.. ; == ===l=== == ===di=== = ===l=== A= == louvered grill — Air Tight Layer Demand controlled air inlet
e e P I e e S S oo wall outlet.
2 | Demolish existing sink and kitchen i 7Delmolish existing sink and kitchen —
E HT L | il units shown dashed X | | units shown dashed X
Construct entrance steps uP Treated timber Brise Soleil providing | o irbor Brce Sl Thermal Layer m Demand control air extract
. - . — hadina sh h reated timber Brise Soleil ———
Wall humidity sensitive air outside EWI layer summer shading shown dashed over providing summer shading below

\‘!QA I:Iet f Naw rona T ‘ V
FO———— | e cosios, o 31T Proposed Ground Floor Plan (G1) Proposed First Floor Plan (F1) [ | AcoustioLayer  ZZZZ]  nereco VoA Far

individual apartment fan - humidity sensitive air inletis . -
rooms an ideal alternative for air Scale 1:50 Scale 1:50
With its silent operation an admission throug.. /

compact construction, the ' /
can be discretely fitted into 7

inhabited space of the
Fit 70mm EPS insulation between roof trusses

o
dwelling.. (A = 0.025 W/mK). Insulation to finish flush
Retrofit Ceiling (Apartment F1): with u/s of roof trusses and held in position by
6 x New Solar PV panels (3 per apartment, G1 & F1) 9.5mm foilbacked plasterboard, 25mm battened timber battens above.
services cavity, 5mm wet plaster skim (Air tight
P H P H . ) ] layer), 9mm plasterboard, 150mm ceiling joists Maintain 50mm eaves ventilation with
rl m a ry rl m a ry Fit 70mm EPS insulation between roof trusses (A = with mineral fibre quilt insulation between, 50x50mm battens between u/s roof sheeting
0 0 0.031 W/mK). Insylahoq FO fInISh. flush with u/s of roof 350mm mineral fibre quilt insulation over and roof truss insulation. Battens fixed in
E n e r 0 E n e r 0 trusses and held in position by timber battens above. New walkway over insulation laver Color Legend place to sides of trusses.
gy gy w walkway over insulation layer. U-Value = 0.08 W/m2K P e T LT T
Maintain 50mm eaves ventilation with 50xX50mm ?IyVéiOd defik on timber battens L G R A I o 290
battens between u/s roof sheeting and roof truss 29° xed 10 roof russes. Retrofit External Walls (Apartment G1 & F1): _-14.;#

insulation. Battens fixed in place to sides of trusses. 12.5mm internal plasterboard, 25mm battened

3 R d Th n,] | B H d services cavity, 5mm wet plaster skim (Air tight
* e u Ce e r a rl ge S Remove existing soffit, fascia board and gutter, layer), 15mm plaster, 10,2‘5| brick inn‘e.r leaf, )

remove first 3/4 rows of slate, roll back roof felt and 80mm cavity pumped with ‘Ecobead' insulation,

HHH
HHH

Domestic Hot Water Due to watertightness, Extruded Polystyrene

insulation board must be used below the DPC level.

S TR SR Retrofit Suspended Timber Floor (Apartment G1):
Excavate and expose perimeter footing. External — — — — 22mm OSB3 (Air tight layer)

wall insulation to continue to top of foundation. 225mm timber floor joists @ 400cts. N
225mm mineral fibre quilt insulation between joists.

Insulations supported on 'Insumate' trays.

UnVale - 0,15 Wik Typical Eaves Detail (F1)
Scale 1:10

L

Simplify building and improve detailing at key junctions to meet Acceptable Construction out back OSB. Insulate roof eaves and reinstate roof k = Jomm Ercainable sions nderor rck Sip N Y Y Y 7T Y Y YY)
finish, felt and OSB. = )
i ; : : - ",a‘-l-_Y | {
Detail standards and achieve the performance standards set out in the Technical = U-Value = 0.14 W/meK o V7 Ceiling U-Value:
External wall insulation to continue to u/s of 50mm = ' Remove existing soffit, fascia board and N W
. T . . iati ) - — ) . utter, remove first 3/4 rows of slate, roll back Y.V0 VW/ITEY
Guidance Document (TGD) Part L of the Building Regulations 2008 — Conservation of Fuel battened eaves ventlation space = Internal Air Tight Layer - Window Gils: oo Tl 2 out back 0SB, Ineulate roof \
= INTELLO or similar & approved alr tight membrane eaves and reinstate roof fiﬁish felt and OSB ZANIAN -* *A SVANVAN
_ . . V) . - to form air tight layer at window cills. All joints and ' ' Y Y Y Y
and Energy — Dwellings. Thermal bridge or 'Y' factor of 0.08 (DEAP input). New timber window board installed o as not to 2 Living/Dining = Bedroom 1 junctions with windows and walls (ai tight plaster
puncture or deform the air tight layer below and at ~ - layer) to be taped and sealed with approved air
window frame interface. - tightness tape. All fixings thru air tight layer to be self New UPVC rainwater goods and fascia IR —— Y Y Y Y Y Y AV VA \
. . Lt - a1 | sealing. Provide level grounds under INTELLO to match existing. P I T IIIITRIA I A AN
P rl I I la ry P rl l I Ia ry L - membrane with 12mm plywood T =] =] 2
0 0 New pumped bead insulation in existing wall cavity = - - o "
0 0 - H - Services void & cavity. No services or fixings to —— Internal Air Tight Laygr - Ceﬂmg: o
E n e rgy E n e rgy - Apartl I Ie nt F 1 - - - penetrate air tight plaster layer behind. Insect mesh Tape all gaps, openings anq junctions in c—;mstmg
FRL - - - plasterboard ceiing finish with approved air
Treated timber Brise Soleil roviding summer = = = E Internal Air Tight Layer - Walls at Intermediate Floor: External wall insulation to cqnt!nue to u/s of tightness 1a‘pe.‘ Apply 5mm wet plaster finish to
e e coFr)wcrete Ii?wtef = Plaster air tight layer to continue through intermediate 50mm battened eaves ventilation space. form new Air Tight layer.
L . 9 9 'ﬂ N N - ‘ B floor. Remove, as necessary, floorboards, joists and
. I C I e n t p a Ce a n a te r e a t I n g ySte I I l - ceiling to expose internal face of inner leaf. New dropped ceiling/services cavity below
37.5mm insulated plasterboard on dabs at window/ - New slate cavity closer existing plasterboard ceiling. 9mm foilbacked
. . .. door head and reveal = New 37.5mm acoustic plasterboard ceiling fixed to plasterboard fixed to timber battens or proprietary
e New air to water heat pump for space heating and DHW. (358% efficiency) = u/s of separating floor. ceiling system. Care to be taken when fixing new
Tripclje glazed low Ed thermaély bt)rl()kin(?mzer - ceiling so as not to puncture air tight layer above.
H H windows supported on timber block (fixed to existing -
° New factory insulated hot water CY||nder concrete cills) and strapped back to inner brick leaf o o = Retrofit Timber Windows & Doors (Apartment G1 &F1): Plasterboard fixed to battens. Care to be taken
) at reveals. & L|V|ng/D|n|ng - Bedroom 1 Triple glazed low E, thermally broken timber windows Certified and approved non combustible when fixing battens so as not to puncture air tight
e Low temperature radiators. « = & doors. mineral fibre slab insulation layer behind.
° Insulate primary plpework. Polyester powder coated pressed metal cill flashing ——————— = b= - =7 U-Value = 0.7 W/m#K W - value (W/mK) = 0.044
with 150mm sealed butt straps - - - . )
e Install separate and independent time + temperature zone control. Gontinuous 0 ik PYOF costed stce Sorm = A G1 = == Senvices void & cavity. No services or fiings to FW! (External Wall Insuiation) 2omm battened caviy
- I I I - mNm penetrate air tight plaster layer behind.
) % - p art e nt = =N Internal Air Tight Layer - Walls:
Kln span HEAT PUMPS - } e - =5 . . Tape all gaps, openings and junctions in existing
gsp Silicone render on mineral fibre slab EWI — = i mimggﬁlﬁg%’\xﬁms to pass through cavity, floor :g: plaster finish with approved air tightness tape.
= Mﬂ,“m The Ultimate Air Source Heat Pump Package ~Z E o S ; ; Iisgrly omm et plasterinsh o form new ArTIoN
. - - -

External Wall U-Value: 0.14 W/(m2K)

D

Proposed Section X-X
Scale 1:50

Aefomax Pus ASHP e
Aerocyl
Cylinder

25
o — £t
Room He
o~ W - value (W/mK) = 0.080
Certified and approved non combustible Internal Air Tight Laygr - Wa”S:. ) . -
mineral fibre slab insulation Tape all gaps, openings and junctions in existing
plaster finish with approved air tightness tape.
P M P H Apply 5mm wet plaster finish to form new Air Tight
E n e rgy 7 5 /0 E n e rgy / New retrofit external wall 150mm Mineral Fibre Plasterppard fixed to battens. Care to be taken
i ) slab external insulation with lightweight when flxmg battens so as not to puncture air tight
New UP\(C rainwater gpqu , i , , New UP\(C rainwater ggovds breathable silicone render finish. layer behind.
and fascia to match existing. and fascia to match existing. v X
« . . o = ‘ . . ‘
5 E Eff L h N 256mm services void & cavity. No services or
* n e rgy I CI e n t Ig t I n g \ A DCMEV | d grill wall T . o ] fixings to penetrate air tight plaster layer behind.
A o ouverea grill wa New pumped bead insulation in existing wall 3
. el outlet. ' ' X
Low energy light fittings throughout. New Triple glazed windows [ ] ] ] New Triple glazed windows cavity — ‘
within EWI zone |: (— [ E— [Ny — & doors within EWI zone o
Treated timber Brise Soleil Internal Air Tight Layer - Walls at Intermediate Floor:
. F.1 F.2 . . Plaster air tight layer to continue through
P i | I I P rl I I I a r T ] — - — — — — — — — — Pressed metal window cills Existing brick inner and outer leaf intermediate floor. Remove, as necessary,
G 1 rl a ry 0 F 1 y 0 Demolish existing concrete S floorboards, joists and ceiling to expose internal
7 8 1 canopy over door u u et e face of inner leaf.
E ne rgy 8 /0 E ne rgy A) EWI with silicone render finish —— L Eﬁggg;&gﬁféﬂ?,ﬂ”mps D EV\/I r\:vith silicone render o = == R R
) - inis
New Triple glazed doors within - |:| H H H
EWI zone A HP - G1 HP - F1 Q == EWI with brick slip plinth
EWI with brick slip plinth ————— N
6. Renewable Energy ‘l Vet |l — G.1 __vemt Vent G2 . Vemt f Treated timber Brise Soleil providing summer
Maintain existing floor e N ,_l_‘ “rfff‘f‘é‘%%,\\ e e e e = | shading fixed to existing concrete lintel
. . ventilation T = T
Add 6 x photovoltaic (PV) panels to South East facing roof. 3 panels to serve each L e
[ New ﬁonQTEt%;%mg tOM New concrete entrance PO
apa rtment G1 and F1. External insulation to continue comply wit . art steps to comply with TGD = » ! I
; . down to top of footing (max gradient 1:12) Part M S = : New 37.5mm acoustic plasterboard ceiling fixed
DC side isolation switch : « i & L . to u/s of separating floor.
o © 5 . A
= g A ]
. . ) N 25mm battened cavity
o South I h I L :
outh West Elevation North West Elevation :
ol — .
AC side olation switch . . [ 37.5mm insulated plasterboard on dabs at
SCa/e 1 . 1 00 Scale 1 . 1 00 38 window/door head and reveal
PV Generation Powerto 600 Windows strapped back to inner brick leaf behind
Meter Equipment ) ) o insulated plasterboard reveals.
Lightweight breathable silicone render reveal.

Internal Air Tight Layer - Window Head/Reveal:
Return 5mm wet plaster air tight layer at head and
reveals to butt window/door frame. Tape and seal
6 x New Solar PV panels 6 x Existing Solar PV panels Triple glazed low E, thermally broken timber Junctions at window/door frame with approved air
Meter Main fusebox (3 per apartment, G1 & F1) serving apartment F2 windows within external insulation layer tightness tape.

Demolish existing chimney
stack. Make good roof.

Typical Window/Door Head Detail (G1 & F1)
Scale 1:10

Primary

Primary

Gl Energy l85% Fl Energy l,87% 4 New Sor P pancl

serving apartment G2

New UPVC rainwater goods
and fascia to match existing.

fat

EWI with silicone render Window U-Value: 0.7 W/(m?2K)

finish

A p a r t m e n t G 2 Fi?)ebcgyim (Apartment G1 & ——=

Treated timber Brise Soleil

Treated timber Brise Soleil
providing summer shading
fixed to existing concrete Lightweight breathable silicone render reveal.

—-+————— Insulated plasterboard reveal on dabs

Treated timber Brise Soleil

F2 Demolish existing concrete lintel in external leaf i ) Pack tight void with EPS insulation
— o — — — canopy over door = Y Tr.|ple glazed low E, thermally broken t‘|mber (A = 0.025 W/mK)
. f' d | f [ [ windows supported on timber block (fixed to
. . . AN isti i i Internal Air Tight Layer - Window Cills:
1 C V D EA P New Air Source Heat Pumn New Air Source Heat Pum existing concrete cills) and strapped back to inner gnt Lay! =il
. Certitie alues 1or P Fima ry (Apartment G2) ° (Apartment G1 & F1) i . New Air Source Heat Pump brick leaf at reveals. INTELLO or similar & approved alr tight membrane
0 & (Apartment G2) _ _ . ‘ to form air tight layer at window cills. All joints and
Obta | na nd in pUt the Certiﬁed va | ues for the 0 = Windows strapped back to inner brick leaf behind junctions with windows and walls (air tight plaster
E n e rgy Existing Heat Pump New concrete ramp 1o // insulated plasterboard reveals. — 50 F~ H H: : L B layer) to be taped and sealed with approved air
. .. . . 4. (Apartment F2) . tightness tape. All fixings thru air tight layer to be
existing Heat Recovery units and the existing G.2 comply with TGD Part M _ G.A G.2 _ Siicone masiic sealant \ self sealing. Provide level grounds under INTELLO
. _vent el Vet -4 Ej"V‘en‘t‘””.‘””””Ve‘m”””””‘”””‘”Yent””””.”"\‘/er‘“”’JEL:E 77777 Z2227777777) membrane with 12mm plywood
W|ndowsanddoors_ - o e e o e e "\I\rJ\NJ\l‘J\I‘l“H‘l‘1‘1‘1‘1‘1‘ SEas WI‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘3‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1"1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘3‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1‘1’\‘/‘/thﬁ* (] Polyester powder coated pressed metal cil _ \ Newtimberwindowboarfjihstalledsoasnotto
P Construct entrance steps in [ R 7’:)7 ] P flashing with 150mm sealed butt straps [Pl puncture or deform the air tlght |ayer below and at
new location outside external y | window frame interface.
X X . . 4
. ' ' insulation layer. ClannUOUS Oﬁm””;l th'ﬁ.k PVDF coated steel Storm : s Replace existing concrete soap bars behind cills
2 Th erma I B rl d ge Y Fa ctor P 1 m EWI with brick slip plinth clip fo support cif flashing ; with sw timber grounds.
* rl a ry Qut back existingl concrete window cills flush with I . 25mm battened cavity
Change the DEAP 'Y' factor from the default 1 9cy i ' ine cf exiemal brck face. 4 Internal A Tight Layer - Wall
/ nternal Air Tight Layer - Walls:
E n e rgy 0 N O rth East E I evatl O n SO uth EaSt E I evatl O n Windows supported on 75x100mm treated timber - : . Tape all gaps, openings and junctions in existing
block securely fixed to existing cill. plaster finish with approved air tightness tape.
of 0.15 to 0.08. Scale 1: 1 00 Scale 1 . 100 Apply 5mm wet plaster finish to form new Air Tight
" . & : : layer.
EWI (E | Wall Insulati
(Bxternal Wall Insulation) L . : Existing plaster layer on inner brick leaf
3. cient Space and Water Heating Syste | W - value (W/mK) = 0.065

e Remove the existing inefficient electric combi heat store BUiIding Fabric AnalySiS and HygrOthermaI Performance

e New air to water heat pump for space heating and DHW. (358% efficiency)

Typical Window Cill Detall (G1 & F1) e

e New factory insulated hot water cylinder Vapour pressure distribution Vapour pressure distribution Vapour pressure distribution [0 25 500 76 o 122 W@ 110 195 C
e Low temperature radiators ) Calculation according BS EN 10 13788 Calculation according BS EN 1S0 13788 Calculation according BS EN ISO 13788 Scale 1:10 I BN 3 Ag
P ' Prima ry S - a i i S s i r . . External Wall U-Value: 0.14 W/(m2K)

o Insulate primary pipework. 6 5 0/ 1. Monkh of balanze: January El:;rlli pﬁéﬁl} 3 ﬁ ’ i]_;:f:l {. Month of balance: January o e 17 0850 1. Wonth of balance: Janusry -lzfll‘ili‘ Fgﬁ‘,;uul EF;.-':T] f i]":;d .
. | | Energy ° e -

nstall separate and independent time

+ temperature zone control.

E Certified and approved non combustible Y - value (W/mK) = 0.450

mineral fibre slab insulation

Chutsd che
Inside
Crutsi
Ingide
L EEL
Inside

Internal Air Tight Layer - Walls:
I Tape all gaps, openings and junctions in existing

4. Renewable Ener :
gy P rl m a ry Bl S I - plaster finish with approved air tightness tape.
Add 4 x phOtOVOItaiC (PV) pa nels to North East 7 8 % . Apply 5mm wet plaster finish to form new Air Tight

i E n e rgy T raiure —_— New retrofit external wall 150mm Mineral Fibre - layer.
faci ng roof. emperdhee -5 e slab external insulation with lightweight ~———— Plasterboard fixed to battens. Care to be taken
= — = e — P breathable silicone render finish. D] when fixing battens so as not to puncture air tight
E > e E 1 = E i P . layer behind.
B 10 =l E 1 s g 1 e 25mm services void & cavity. No services or
A a r t m e n t F 2 B —— g I e E ; PR New pumped bead insulation in existing wall fixings to penetrate air tight plaster layer behind.
g - g P ] M —— cavity - .
p k E Internal Air Tight Layer - Floor:
E ; : h ,E e e e e e e et L i b e i R e s ] § ' ' t ' ; i f T f t 1 New 22mm OSB3 over floor joists to form air tight
G0 1§} o2 0.3 04 a5 a0 @O 04 G006 D08 QW D92 B4 B DB BM O BE OM r 0 o1 02 03 a4 o5 ‘ layer. All joints and wall junctions to be taped and
i [m] if Jmi] d i Existing brick inner and outer leaf sealed with approved air tightness tape. Floor U-Value:

Selected floor finish above air tight layer. All fixings 0.15 W/(m2K)
{ tobe self sealing.

FFL Datum

1 . Th e rm a | B ri d ge 'Y' Fa CtO r — Saturation pressure — Safurafion pressure ——  Satrtion pressare v = =

. P ri m a r E: — Pariial pressure B g Fartial pressure e E — Fartidl pressure e Ensu&e minRZSrgm EPS insulatioln ()}| = dOﬂO25
Calculated 'Y' of 0.058 achieved through a Y 1 5 cy B2 3 g 2 - 5 200 I e backed between extemal wal and floor
H H ! 0 E y ___-—-"'_F_-- i ~ iR p—— H :l‘ i e e R il e ﬁ i s —— I —— = Proprietary EWI starter track fixed to existing o
combination of ACD's and Therm models of Energy R — R, R = — pu—— ! : e Proprietery V1 <
. . RO 50 DPC/DPM
selected junctions. % , , : ; , : ; , , : g g: \4
£ : % ; g = ; ' ProEn e T T T New retrofit Ground Floor. 225mm Mineral Fibre
o o 0 03 o4 05 000 D02 004 004 BO8 QM 092 O34 D DI BB B3 an 00 1 1] 03 L 05 Porprietary EWI drip quilt between joists supported on ‘Insumate Trays'
d [m] i {m] dm] or similar
FINISHED GROUND LEVEL VARIES 150mm Ventilated Solum
. Tahle of month January: Table of month January: Table of month January: - - -
2 . Ce rt I fl Ed Va I u eS fo r D EA P P 1 Hame o T djm] psatFa) pF3] Hams T[EC ) peafiPa] pFal Name o T am] _ peatFa) ] . v < 4 ‘ 4
lima ry Extemal ! Slcens Aender _ FE] [ A 6t Exiemat | Minezal ool quit - 1036 WiimE] 8 a2 201 87 Extemal | Nineral wool quit - 0034 WImH) a7 1540 B it
. . . (0) Sicone Rencer | Minersl wool Batt - 1035 Wiimk) 18 1452 803 79 Mineral wool quit - 0038 Wimk| / Oriented srand boand {358) 14 0nis 21 B Wineral woo! ok - 0.004 Wiimi) | Mineral wood quilt - 0,034 Wik} 47 4] {&rT 1081
Obtain and input the certified values for the 3 2 0 Miseral wesc! b - 0.035 Wi ¢ Srick auter leab& Morar outer leat (£ = Wi s it it Oiznted stand board (05E] ) emal 184 00 2288 10 Winera! muod gl - D03 W) | Gypsum plasietbeard 5 [ 281 1254
o ) ) ) E ne rgy (000 nsomasic Evepartin ace. BRE 44.3) _ : ; Gypsum pasterboard | Gypsum pastering 105 0040 2038 1205
existing PV electrical contribution. — Eﬁﬂiﬁ*ﬁmﬁﬁiﬁ;, UL oot At g R ST 910 Lﬂfﬂ:ﬁmﬂhﬂ;fm;:: g ikt I T T e
A3 D03 Wime) - - mm, Aom 7 B0 may 1250
. . . iﬁ:féisﬂreﬂgaﬂﬁf&“ﬁr; A i ffel i e ﬁ?ﬂdﬁmd plasterhodnd / nbemal 17 1000 . 1403 -
Retrofit Energy Performance & Emissions Summary e ' | | Oue o et
43} um paslenng level.
N - — Gipzum plasterng | Gypssm plaster: [T 1043 28T 157 . . . . I . .
Aptartment  |Fl. | Delivered Energy | Primary Energy |CO2 Emissions| EPC | CPC [BER Sopare rog! Unefiet s 25 b et o s m aw Retrofit Floor Analysis (BuildDesk U) Retrofit Ceiling Analysis (BuildDesk U)
Area kth‘f per i kth‘f per i itg_ﬁr per IT}I ;nve'rtimadzrlagt-rl-mm. horiz. heat fow ! Standard wallbosrd 103 e 43 (450
Standard walb, kel 15 0.000 7261 1403 i = iti
Gl 62m?2 1147 18 2,311 a5 637 10.22| 0.257| 0279 rd walboard plasteoand e i - . {:D.nstmctmn U-value Interstltlal. Surface .
a2 - 658 D P pE = g6l 6B Gar Building Element Description Thickness (mm) | (W/m?*K) |Condensation [Condensation
m ' 4 ; b ;
2 . . . Excavate anq expo!
F1 Gm 1,192 18 %94 43| eull 98102491 0.4/0 Retrofit Wall Ana |YS|S ( BuildDesk U ) Ground Floor 22mm OSB3, 225x38mm Treated SW Timber Joists @ 400cts. 247 0.15 K 0K External wal insulat
u on.
F2 68m* 889 13 2177 32| 493 7.31| 0.192| 0.209 225mm Mineral Fibre Quilt Insulation Between Floor Joists
Cavity wall 10mm Silicone Render, 150mm Mineral Fibre Slab EWI, 102.5mm 501 0.14 OK oK
Area Weighted ; Duter Brick, 80mm Ecobead Cavity Insulation, 102.5mm Inner Brick,
Average 65m 1,070 16 2,622 41 554 9.25|0.237(0.257 15+5mm Plaster, 25mm Battened Service Cavity, 12.5mm . .
- Ceiling/Roof 9.5mm Foilbacked Plasterboard, 25mm Batiened Services Cavity, 548 0.08 OK oK Typ|Ca| JUHC'[IOH at EXteI’nal Wa” and GI‘OU nd F|OOI‘ (G 1)
D'HEFEHIGE‘ B _89.70% -81.30% _FR.TOE -81%|-79%| _ Smm Plaster, 9mm Plasterboard, 150mm Mineral Fibre Quilt Scale 1:10
From Existing Insulation Between Ceiling Joists, 350mm Mineral Fibre Quilt

[ ] [ ]
' ' A m Retrofit BER and Ener Analysis
Building Energy Rating (BER) Calculated Y Factor Or part ent F2 gY Y
BER for the bullding detalled beiow is: IAY) ,
. MPRHM:
Area Weighted Average The Building Energy Rating (BER) Is an Indication of SER N Add i this Catoudat. N
the energy performancs of this dwelling. It covers umber: & new Junction to this Calculation: Space heating -main
#.partmen?_ G1, G2, F1 & F2 anergy use for space heating, water heating, = Water haating -main 3,000
e nsCrte -y sy el Address: Apartment F2 Ravenscraig, Motherwl, Scotiand, Total Envelope Area containing Thermal Bridges {n): 13878 Pumps, fans, . 2,500
BER Numizer: OO0 energy use per unit floor area per year (KWh/m2yrh. El'lh:rrﬁ‘r I‘E||t1' !IEhII"E . 2000
Date of lssus: Cray Maonth Year - . g n Y tovaltaic =
Valid Untik Day Menth Year "' rated properties am the most energy efficient Coyments Calculating Y Factor for Thermal Bridging [W/m K]: L £ 1500 -
BER Assassor No.: OO and will tend 1o have the lowest energy bills. * 1000
#Assessor Company Moo 20000 : .
= 500 kety
Building Energy Rating Carbon Dioxide (CO,) ¥ value (Wi = 0,020 Item Number Table Junction Detail Description Tt Uy || e (beagth | Crkulatee Veluc 0 |
uillding Energy an i ar alue m e . . - .
KWh/mafyr Emiesions Indicator Wiy [} Psi®L [W/K] Delivered energy Prirnarny energy CO2 emissidns
MOST EFFICIENT kG O /mit iy Total 1147 2811 637
_ . . U-value = 0.21, 150mm full-All or partial
1 Section 1- Cavity Wall insulation | 163 Timber Suspenided Ground Floor | Externaf Wall/GF Suspended Timber : 02130 2360 0.5160
BEST fill cavity [roof U = 0. 36 {floor L = 0,24} Apa r‘tment G 1
0 Color Legend
[0 252 500 740 98 1220 17 1710 195 ;
m £ Close - Custom Junction Custom Junction Entrance Threshold - Refer Therm Model Castom Junction 0.5010 D12 D.4588 Primary Energy Total = 2,920 kWh/y
41 kWh/mzfyr |
; ; . |1.05a: Timber separating Fioar between| intemal Timber Seperating Floor/External | U-value = 0,23, 150mm full-fill or partial St bt - 3000
9.25 kgCOz/m:z/y 3 Prkton LMy N talebcn dhwelfings vl fill cawity {roof U =0.36)flooru=o2g) | D00 220 S o Water hesting - main
=150 c1 S2ass Pumps, fans, etc. 1500
Energy for lighting
>175 GZ'} 1 . o1 Cavity wall nsulation | 106+ Masonry Solid Separating wal s U-value = 0.24, 150mm fufl-fll orpartal | - I p:,zts;inﬂ,,lf " . v
=200 c3) S ; {pian) it fill cavity {roof U =g.36)floor u=a21} | ' - £ 1,500
138 =
1,000
o o) Therm Infared - Eaves e " -
260 DE) 5 saction 1- Cavity Wall insulation 1.07: Masonry Fartition wall Internal Partition Wall/Bxternal wall |~ ooty -aiHicoru=nz1) | 00000 13300 0.0000 10%: . kaly
Delivered energy Primary energy COZ emissians
=300 Et Total 1,192 2,520 651
) 6 Custom function Custom Junction Ezves - Refar Tharm hodel Cuestom Jenction 0.0262 165300 04271 -
= E2 Apartment F1
> 1 ! 1.23.1 Ope - Pre-stressed concrete Uvalue = 0.21, 150mm full-fll or parial
7 Saction 1 - Cavity Wall Insulation e Entrance: Door Head igpress s iitad sl T © ) o013 -0,0045
i : : Primary Energy Total = 2,580 kWh/y
A . Combined Eaves [Window Head & Eaves] - ;
Y- value (W/mK) = -0.121 & Custom unction Custom Junction e iterms tic et Custom Junction 01212 7.300 -0.9454 « Space Heating -main e
The less CO, produced, ® Water hesting -main :
thé less the Edwnllmg ‘ ‘ ; ) ) ) _ 8% Pumnps, fans, 8. 1,500
contributes to global q Saction 1- Cavity Wall Insulation L2 P ks W P Ay Window Jamb S A L T 20,500 01728 Energy for fighting 7,000
wasrming. . dlozer filk cavity {roof U = 016 floor U= 0.21) e >
LEAST EFFICIENT Th I f d C b d E Fhrotavaltaic S
erm inrared - combpine aves 5 p
& s Lyl ; 1.75: Ope - lamb with proprietary cavity e, Usvalue = 0.21, 150mm full-fill or partial | s i L2% - 1,000
: chassr fill cavity {roof U = 0.16j{floor U= 0.21) ? : =00 |
BREEAM A m t .
a
S S e S S e n : : - : ; U-value = 021, 150mm full-fill or partal Delivered energy Primary energy CO2 emizsions
11 Section 1 - Cavity wall insulation 1 26: Ope - Concrete Forward Sill wincow il ity (rof U= 16Mkr <0t} | OPO 7.800 0.0458 e \ 53 2 580 S
An Outstanding score of (>85%) was achieved for the proposed Retrofit scheme when A t t GZ
. oy . . _ i S . . Uvalue = 0.21, 150mm full-All or partial par men
assessed with BREEAM (British Research Establishment Environment Assessment = S T R A AT ST fillcnity oo U= 0. 16{eor U< 2y) | ODHO | 7950 03208
Method) Domestic Refurbishment. The specific areas assessed in BREEAM DR and their W - value (W/mK) = 0.501 Primary Energy Total = 2,177 kWh/y
. . . 13 Saion o Vel sty | Moy Sepssating ok W) Separating Wall/Cailing thages D2t axien AR Nlormal i £.000 3.0040
weightings are: Management (12%), Energy (43%), Water (11%), Materials (8%), Head - Section fill cavity {roof U= 0.6 )floor u=0.21) | ' e N =
= 2,500
. 0, 0 . 0, = Water heating - main
POHUtIOI’] (6A))’ Waste (36) and Health & Wellbelng (17A)) 2 i ) 5.05.1: Solid Masonry Separating Wall | Seperating Wall/GF Junction - Heat Loss | Ukvalue = 0.21, 150mm full-fill or partial Pumps, fans, e 2.000
14 Saction 1 - Cavity Wall Insulation i el fill ity frouf U = 0.38)floor u=0:24) | 92010 1650 0.3317 : i %
charad Apartment i =0, - nargy ngnung
Photovaitaic < 1,500
BREEAM Rating: s
& | = 1000
Achieving a score of 90.01% OUTSTAN DI NG 15 Custom hunction Custom Junction ceiling/Chimney (Na Flug) Carstom Junction po43n | 2440 Loriz _
500 |
kely
o
16 Custiom sumsction Custom Junction cailing/Chimney (C/L Flug) Castom Junction 05100 Loss 06303 Dalivered enargy Prmarny energy C02 emissions
Tokal ERg 2177 453
PASS GooD VERY GOOD EXCELENT OUTSTANDING . .
Therm Infared - Entrance Threshold Thermal Bridge Calculation Apartment F2




