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CONTEXT

IRELAND’S GENERIC REPEAT DESIGN SCHOOLS PROGRAMME

The Irish Department of Education and Skills (DoE) is strongly committed
to energy efficiency and to reducing CO2 by developing and implementing
energy level ceilings in relation to school design that aim to remain below
half of the accepted good practice in the field. This approach works within
normal departmental budgetary limits to create school buildings that are

breaking ground for building designers.
CELE Exchange 2011/5 © OECD 2011
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TOWARDS NEARLY ZERO ENERGY BUILDINGS IN IRELAND.

The public sector aims to improve its energy efficiency by 33% by 2020 as set out in the National
Energy Efficiency Action Plan (NEEAP) and, in accordance with the requirements of Directive
2010/31/EU on the energy performance of buildings (recast), will be seen to lead by example in
order to demonstrate clearly to all sectors what is possible through a programme of strong and

POST GRADUATE DIPLOMA IN DIGITAL ANALYSIS AND ENERGY RETROFIT

TOWARDS NEARLY ZERO ENERGY BUILDINGS IN IRELAND.
Post 2014 to 2020, the medium to long term goals of the Department of Education and Science will
be to continue to reduce energy consumption in a cost effective and affordable manner in future

schools buildings. The Department's passive house research strand is one area of focus that will

committed actions Public sector buildings will adopt the proposed nearly zero-energy standard for
new buildings other than dwellings two years in advance of the private sector in 2018.

TOWARDS NEARLY ZERO ENERGY BUILDINGS IN IRELAND. PLANNING FOR 2020 AND BEYOND Department of
the Environment, Community and Local Government November 2012
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address potential requirements for new buildings to consume ‘nearly zero' energy. The passive
research strand involves the research, design and construction of two four classroom primary

schools.
TOWARDS NEARLY ZERO ENERGY BUILDINGS
Department of the Environment, Community and Local Government November 2012

IRELAND. PLANNING FOR 2020 AND BEYOND

TOWARDS NEARLY ZERO ENERGY BUILDINGS IN IRELAND.
3.2.2 Educational Buildings

........... Based on the current performance of 60kWh/m2/yr for primary schools and the cost
optimal curves lowest lifecycle cost of 60kWh/m2/yr for primary schools it is anticipated that an
indicative value in the region of 55-60 kWh/m2/yr will be the intermediate target for primary
schools. This will be further assessed in the development of TGD L Buildings other than
Dwellings 2014.

TOWARDS NEARLY ZERO ENERGY BUILDINGS IN IRELAND. PLANNING FOR 2020 AND BEYOND
Department of the Environment, Community and Local Government November 2012

A comprehensive energy analysis of the existing GRD was undertaken using the design

software tool Passive House Planning Package (PHPP). Condensation Risk Analysis was
carried out using the software Builddesk U and Linear Thermal Bridge Analysis was

undertaken using the software Therm.

The proposed Enerphit Retrofit Solution is shown in Section AA Below and the Passive
House solution is shown in Section BB. The Passive House new build is based on the same

design and layout as the existing GRD school
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Table 5: Indicative Intermediate and NZEB ranges for Buildings
other than dwellings based on cost optimal curves.

Indicative CostOptimal | Proposed TOWARDS NEARLY ZERO
Current Range NZEB Range ENERGY BUILDINGS IN
e IRELAND. PLANNING FOR
kwh/m'jyr | _kWhim'/yr | kWh/m'fyr | 2020 AND BEYOND
Retail A/C 726 227- 338 200 - 260
Hotel A/C 507 243- 330 243 - 285 Dep,a rtment of the .
A/C Office 366 101- 179 100 - 135 and Local Government
Primary School 111 8- 80 45 - 50 November 2012
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Existing East Elevation sc 1:300
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T;SUSPENDED CEILING TO SPECIFICATION
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Specific building demands with reference to the treated floor area use: Monthly method Defivared and Primary Ensrav Breakdswn 164707

AIR TIGHT SEAL TESCON PROFIL FLEXIBLE Treated foorarea  |1281 . 9|m? Requirements  Fulfilled?* h_rV ?V

CORNER SEALING TAPE SEALED TO WINDOW . . ) Enerphit Retrofit

FRAME AND OSB AT WINDOW AND SEALED Space heating Annual heating demand 24 kWhi/(m2a) 25 kWh/{m?a) yes O o

TO 0SB AND BLOCKWORK WITH WET PLASTER Heating load 16 Wm?2 - - PASS IVE H O U S E N EW B U I LD

— Space cooling Overall specific space codling demand kWhi{mZa) ) = (to same dimensions and layout as DOE GRD SCHOOL)

25mm RIGID INSULATION A = 0.023 W/mK Cooling load W/m2 - - M Delivered ® Primary y Passive House
I 85989

WITH INTEGRAL VAPOUR BARRIER Frequency of overheating (> 25 °C) 0.0 o _ _ kwh/a
— 12mm PAINTED PLYWOOD WINDOW LINER Space heating and o .

. dehumidification COO"ng 130 KWhi s4167 — ] KS1000 ZIP - K|ngZ|p® 110 mm thick

| ’ ’ m?a

75x12.5 0SB GROUNDS Primary Energy DHW, Auxiliary household electricity. 128 kWhf(m2a) (ma) yes 37454 S ECTION B B SC ALE 1 . 1 0

Electricity and e 34049 |
DHWV, space heating and auxiliary electricity 86 kWh/(m2a) - 22107 20911 18544
Specific primary energy reduction through solar electricity kWh/(m2a) , - i 12172‘ 85§ 1557 3815 ?5?
W = 0.338 W/mk Airtightness Pressurization test result n50 1.0 1/h 1 1/h yes — - —i R =
— 1 ° EnerPHit building retrofit (acc. to heating demand)? yes ElecDWH Hleclighting  Hes El_ec Mise Ellec Gas-S;.}ace Total
Tsi=19.00° C ENERPHIT RETROFIT SOLUTION RESULTS SHEET Computers / fridgeetc  Auxillary Heating
fRsi = 0.96 Equip N
Progression from Base Case to ENERPHIT Retrofit. T ———__C

lighting, with automatic
dimming & linear daylight
controls and motion sensors

Exterior Walls

Roof / Ceiling

Floor Slab 1

Ventilation
Losses

Floor Slab 2 Windows

BASE CASE T—
ENERPHIT

PASSIVE

Not all LTB's could be modelled in the time available. In consequence the LTB losses are understated, particularly in the base case analysis.
To mitigate the effect of this understatement the Energy Savings available through applying a more favourable "wind protection
coefficient" of 0.7 (equivalent to moderate shelter throught site specific planting) was not applied in either the Enerphit or Passive

GENERIC REPEAT DESIGN SCHOOL FROM BASE CASE = ENERPHIT RETROFIT = PASSIVE HOUSE NEW BUILD
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Graph showing delivered energy against primary energy breakdown
Rockwool Flexible Slab 1200 x 600mm complying with BS
3533:1981 or equal approved, Thickness 140mm, Slab size
1200 x 600mm, Thermal Conductivity 0.037W/mK.
NEW BUILD PASSIVE SCHOOL Installation: Rockwool Flexible Slab to be cut and placed to  |: W= 0126 Wimk
" fully fill and to friction fit tightly between all purlins, including | = V.
W PRIMARY ENERGY kWh/m2a W ANNUAL HEATING DEMAND kWh/m2a B HEATINGLOADW/m2  ® CARBON EMMISSIONS Kg/m2/a the last purling and the perimeter wall. To supported on the | Ta= 16.25° C
: netting/tying wire, 19G Galvanized Wired netting x 25mm 2 :
e e  ——————— . 1 I -
- Bash Cas ——— 7 /| 128 mesh with 199 tying wire to be draped over and between the 4 <4 fRSI = 085
: E-lﬁil _— purling and fixed to the sides of each purling by tying wired.
~ New external wall externally insulated (U-Value 0.147 W/m2k) , New Ground Floor (- | i 128 AR TIGHT SEAL TESCON 17 ]
value 0.148 & 0.14 W/m2k) (reduction factor not included) e 237 PROFIL FLEXIBLE CORNER y ™ WINDOW UNITS TO BE SEALED ON ALL SIDES
: ) SEALING TAPE SEALEDTO  2>Mm RIGID A WITH HIGH QUALITY SILICONE SEALANT
118 —
o I Air-tightfessto 0.6 ac M HE0) | 13 WINDOW FRAME AND OB INSULATIONA=0023
New Windows & Doors mprove Air-tightness to 0.6 ac/h (n50) — 11 . AT WINDOW AND SEALED W/mK WITH INTEGRAL Y =0.026 W/mk
To be Munster Joinery Passiv PVC triple glazed —33 - TO 0SB AND BLOCKWORK VAPOUR BARRIER Tsi=19.67° C
to selected colour. Windows to be installed as per manufacturers instructions. AIR TIGHT LINE SHOWN BLUE- BLUE / DASHED Apply Night PurgeVentilation at selected windows equivalent 0.24 ac/h to mitigate 13— A WITH WET PLASTER FINISH  12mm PAINTED PLYWOOD WINDOW LINER St = 19,
(Passive house certificate No 0497wi03) b overheating =1Z i 33 AT WALL fRsi = 0.99
[E————————']
U-value 0.8W/m2K. i 75x12.5 0SB GROUNDS
SS window fixing brackets fixed to existing window reveals and i Apply correction for improvements to Selected Calculated Linear Thermal Bridging § 2 T T T T T
airtight tape to frame to be bedded in wet repair plaster to - il 377
maintain continuity of airtight plaster layer. - - - - -
Y =-0.008 W/mk _ o _
Tsi=19.25° C n— Primary Energy Sk o 150527 Specific building demands with reference to the treated floor area . use: N.Ionthly method - AIR TIGHT LINE SHOWN BLUE- BLUE / DASHED
fRsi = 0.97 . 3 Treated floor area 11281 . 9|m Requirements _ Fulfilled? THERMALLY BROKEN, DOUBLE GLAZED ALUMINIUM
Passive House New Build Space heating Annual heating demand 11 kWhi/(m2a) 15 kWh/(m?a) yes EX. 240x12mm PLYWOOD WINDOW BOARD BE— WINDOW UNITS
Heating load 11  W/m2 10 Wim? - 240x12 OSB TIMBER GROUNDS
Space cooling Overall specific space cooling demand kWhi(m2a) } - AIR TIGHT SEAL TESCON PROFIL FLEXIBLE Y =0.010 W/mk W = 0,010 Wimk
LT Cooling load CORNER SEALING TAPE SEALED TO Ts=1867°C :
elivere rimary ocling loa Wim2 - - WINDOW FRAME AND OSB AT WINDOW st~ 19.
Frequency of overheating (> 25 °C) 00 % - - AND SEALED TO OSB AND BLOCKWORK . frRsi = 0.95
. kWh/a Space heating and WITH WET PLASTER FINISH AT WALL )
. dehumidification, cooling, 2 Ex. 60x25 TIMBER TRIM
120 KWh/ :
EX. 240x25mm PLYWOOD WINDOW BOARD Primary Energy DHW, Auxiliary housenold electricity. 117  kWh/(m2a) (m-a) yes i
> 40x12 0SB TIMBER GROUNDS — Electricity and QUINNLITE B5 BLOCKWORK AT SILL ! T
X 19993 . " . - ;
THERMALLY BROKEN, DOUBLE GLAZED ALUMINIUM 23566 20911 16550, 18975 DHW, space heating and auxiliary electricity 75 kWhi(m2a) . - (L)EY7E\5V;O I?)LL WINDOW OPES. (A= (I ’ ~
: : . . . m 8 .
WINDOW UNITS AIR TIGHT SEAL TESCON PROFIL FLEXIBLE 12172 8535 1557 3815 49 L Specific primary energy reduction through solar electricity kV\[h/(mZa) B -
CORNER SEALING TAPE SEALED TO WINDOW _i | == BN BB BB |Airtightness Pressurization test result n50 06 1/h 0.6 1/h yes
= <1
D AN AL ElecDWH Eleclighting Flec  EecMisc ~ Flec  GasSpace  Totsl  |Passive House? yes SOLID CONCRETE BLOCK-WORK
. FINISH AT WALL CO"‘EEE?:”" fridgeetc  Auwillary  Heating PASSIVE HOUSE NEW BUILD SOLUTION RESULTS SHEET
[% L Ex. 60x25 TIMBER TRIM PASSIVE HOUSE new build solution. (enerphit specification used as base case)
S PHPP PASSIVE HOUSE Verification g
WINDOW UNITS TO BE SEALED ON ALL SIDES Graph showing delivered energy against primary energy breakdown :
WITH HIGH QUALITY SILICONE SEALANT B -
140mm SOLID HIGH-DENISTY FAIR-FACE
NEW 285x140mm 5mm RESIN COATED CONCRETE BLOCK-WORK TO IS 20:1987 f
ULTRA HIGH DENSITY POLYSTYRENE WINDOW CILL 60mm RIGID INSULATION H EATI N G A N D COO LI N G 14 )
THERMAL CONDUCTIVITY 0.023 W/mK i 4
EXSTING 70mm RIGID CAVITY INSULATION EQUAL PRESSURE VENTILATION WITH Vo — <
1 e
THERMAL CONDUCTIVITY 0.023 W/mK W= 0131 Wimk L HEAT RECOVERY 1:/ L e
215 HOLLOW HIGH-DENISTY FAIR-FACE Tsi=16.17°C c i — -
NEW CAVITY FILL INSULATION TO BE "Certainfil Graphite 27 Plus", CONCRETE BLOCK-WORK TO IS 20:1987 — S | ~
grey bead, BONDED POLYSTYRENE, WITH A = 0.032 W/mK , AS PER fRsi = 0.85 2
IAB CERTIFICATE NO 06 /0168 < | _——
© | —_ 110x19mm SOFTWOOD SKIRTING BOARD W =0.001 Wmk
C .
=}
3 HEATING Tsi=19.5°C
o ‘ The insulated fabric and tiple glazed windows — fRsi = 0.98
2/3mm ACRYLIC COLOURED EXTERNAL RENDER ON ;, COURSE OF mm SOLID BLOCK LAID ON FLAT b= ‘ contain the heat within the building. The building 4 A & = U
12mm SAND & CEMENT UNDERCOAT ON f’ § S is heated by solar gain, internal gains, and A < <
SCUD COAT | FINISH'AS PER SCHEDULE ON ‘ ~ radiators that can be locally controlled within
POWER FLOATED CONCRETE SLAB TO ENGINEER'S DETAILS ON each space ‘ o 4 i
METAL WALL TIES TO ENGINEER'S SPECIFICATION 60mm RIGID UNDERFLOOR INSULATION A 7 A New Windows & Doors
PVC BELLCAST BEAD BY SAS PROBEAD OR RENDERPLAS THERMAL CONDUCTIVITY 0.023 W/mK ON o] VENTILATION | . 4 A ) To be Munster Jomery Passiv PVC anle glazed
OR SIMILAR OR EQUAL APPROVED REINFORCED LDPE CONTINUOUS RADON MEMBRANE _ TO IS 1421 ON 3 No equal pressure heat recovery units supply - A to selected colour. Windows to be installed as per
RUBEROID HYLOAD PITCH 50 SAND BLINDING ON HARDCORE TO ENGINEER'S DETAILS. fresh air to the classrooms and ancillary spaces. g manufacturers instructions.
iri < Passive house certificate No 0497wi03
POLYMER D.P.C. 110x19mm SOFTWOOD SKIRTING BOARD Warm air is then extracted through the classroom ( )
Wcs and other wet areas throughout the school U-value 0.8W/m2K.
30mm RIGID PERIMETER INSULATION Windows can be opened to allow direct air suppl SS window fixing brackets fixed to existing
RADON RESISTING SEALING TAPE P tside but hp + will be lost PPy SERVICES VOID window reveals and airtight tape to frame to be
rom outside bu eat wi e lost.
bedded i t ir plaster t intai
REINFORCED LDPE CONTINUOUS RADON MEMBRANE ~ _ |ESEeesaas . . . 1« 00 e .. — — — — | AIR TIGHT LINE SHOWN BLUE- BLUE / DASHED GA csntiimltr; \gfeai:iigitcr;aasst:rrla%:raln ain
TO IS 1421, TO BE CARRIED THRU. CAVITY AND A < ) - WINTER ] PERIMETER ANGLE SUPPORT 4 '
OUTER LEAF 4 4 | ., —( —( — — —— —— (PART OF CEH_LNG SYSTEM)
150mm CONCRETE PATH WITH A MEDIUM BUSH FINISH AIR TIGHT SEAL TESCON |
TO A 1in200 FALL AWAY FROM STRUCTURE ON PROFIL FLEXIBLE CORNER = 55,0y RiGID {
200 HARDCORE SEALING TAPE SEALEDTO  [vc/\ \mi oy 0 003 WINDOW UNITS TO BE SEALED ON ALL SIDES
WINDOW FRAME AND OSB : S WITH HIGH QUALITY SILICONE SEALANT
AT WINDOW AND SEALED ~ W/mK WITH INTEGRAL
Frequency of Overheating hy» g ey 7.6% atthe overheating limit 8, =25°C Frequency of Overheating hy; gy 18.2% atthe overheating limit 8, = 25°C TO OSB AND BLOCKWORK ~ VAPOUR BARRIER
If the “frequency over 25°C" ex ceeds 10%, additional neasures to protect against summer heat w aves are necessary. If the “frequency over 25°C" ex ceeds 10%, additional measures to protect against surmer heat w aves are necessary. WITH WET PLASTER FINISH 12mm PAINTED PLYWOOD WINDOW LINER
Frequency of Overneaing N » g [0.0% | atthe overheating limit 8,,,, = 25°C | |Frequency of Overheing N s e [0.0% | atthe overheating limit 8,,,, = 25°C AT WALL -
: : . , , . . . 75x12.5 0SB GROUNDS Y =-0.001 W/mk
If the "frequency over 25°C" ex ceeds 10%, additional measures to protect against sunmer heat w aves are necessary. If the "frequency over 25°C" ex ceeds 10%, additional neasures to protect against summer heat waves are necessary. 5
ENERPHIT SOLUTION % overheating with & without "night purge ventilation” (0.17 ac/h) PASSIVE SOLUTION % overheating with & without "night purge ventilation™ (0.17 ac/h) TSi = 1 992 C
fRsi=0.99
C
g — — - — —
b
/ & ) - - T o o
/\ C ‘ \ 7 A
> Y o4 . —
/\\/ < \ EQUAL PRESSURE VENTILATION WITHOUT by - = = AIR TIGHT LINE SHOWN BLUE- BLUE / DASHED
h / // / g K \ HEAT RECOVERY (through by-pass) T T
\\ \k g | THERMALLY BROKEN, DOUBLE GLAZED ALUMINIUM
//\//\\// A . D WINDOW UNITS
\ \\\\ \\\\\/\ J—\{ EX. 240x12mm PLYWOOD WINDOW BOARD ¥=0.010 W/mk
/ ~ B e ventilai i 240x12 OSB TIMBER GROUNDS LT
\ Equal pressure ventllgtlop can be provided by the X fRs = 0.95
MVHR system operating in by-pass mode, or | AIR TIGHT SEAL TESCON PROFIL FLEXIBLE st= U
alternatively natural ventilation can be availed of CORNER SEALING TAPE SEALED TO
th.ro!.xgh opening wir.wdows, which in turn WINDOW FRAME AND OSB AT WINDOW EXTERI;IAL INSULATION GENERALLY '
eliminates overheating. | AND SEALED TO OSB AND BLOCKWORK ) PAREX® EXTERNAL WALL INSULATION SYSTEM;
HEATING ‘ WITH WET PLASTER FINISH AT WALL , COMPRISING 200MM CARBON GRAPHITE MODIFIED EPS
The insulated fabric keeps the building cooler 7 (PLATINUM) A = 0.031 W/MK EXTERNAL INSULATION
durine th p fh i tf] | Ex. 60x25 TIMBER TRIM ADHESIVELY FIXED WITH PAREX® INSUL-BOND BASE COAT
e T e temeratire corir o g & ADHESIVE: 100% ACRYLIC POLYMER BASED WITH
mass helps to modulate temperature swings, QUINNLITE B5 BLOCKWORK AT SILL = PORTLAND CEMENT ADDITIVE, AND MECHANICALLY
and night purge ventilation cools the building LEVEL TO ALL WINDOW OPES. (A= I ; 1] FIXeD WITH PROPRIETARY PAREX® CONCRETE/MASONRY
hul”"gt””“f“dp'e lpe”°. 3- 1€ rootoverhang 0.17W/mK) | FIXINGS (MINIMUM OF 4 NUMBER FIXINGS PER
€S To excide solar gairs. L | M2.)PAREX® INSUL-BOND BASE COAT & ADHESIVE: 100%
T erinanacn s ACRYLIC POLYMER BASED, WITH PORTLAND CEMENT
SUMMER SOLID CONCRETE BLOCK-WORK | ADDITIVE. PAREX® STANDARD FIBRE MESH
77777777 | . REINFORCEMENT EMBEDDED INTO FRESH BASE COAT:
FINISH AS PER SCHEDULE ON POWER 4 4 . WEIGHT 153 G/5Q M; COATED FOR PROTECTION
classroom circulation miscellaneous FLOATED CONCRETE SLAB TO ENGINEER'S - = . AGA(;INST ALKALI. PERMA-FLEX COLOUR TINTED PRIMER
| | | | DETAIL ON 125MM KINGSFAN TF70 | | FOR PAREX® FINISHES. PAREX® PERMA-FINISH: FACTORY
INSULATION (OEA) LAMBDA 0.022 W/mK ¢ 1 g : - :
ON RE'NFORéED L)DPE CONTINUOUS/m | 7 BLENDED, 100% ACRYLIC POLYMER BASED FINISH,
£ <,i Heat exch 5.7 Heat exchanger Locall lled radi Excluded sol ) s T p— bucted ai RADON MEMBRANE TO IS 1421 ON 50mm . | INTEGRALLY COLOURED. FINISH TYPE, TEXTUREAND
<l eat exchanger (Iz=io (bypass) ocally controlled radiator xcluded solar gains unangle | -ZZZCo ucted air SAND BLINDING ON HARDCORE TO e iy COLOUR TO BE SELECTED BY PROJECT DESIGNER/CLIENT.
ENGINEER'S DETAIL ]
o o . . - . - L . - - W =-0.011 W/mk
Warming air flow j ling air flow (through MVHR with ) Night purge ventilation or alternative natural ventilation to miti verheatin S \ .
j a g air flo Cooling air flow (throug th bypass) ght purge ventilation or alternative natural ventilation to mitigate overheating 110x19mm SOFTWOOD SKIRTING BOARD | ‘; ToT1875°C
30mm RIGID PERIMETER INSULATION 1. & fRsi = 0.95
. Classroom air supply B Extract through classroom WCs «=> Miscellaneous air supply ® Miscellaneous extract (wet areas, cleaners store etc) = — =
2 a7
4 A <A |4 ) 44 | QUINNLITE BF FOUNDATION BLOCKWORK (A=
P 4 4 I I 0.17W/MK) TOENGINEERS SPECIFICATION
< 4 [k ' ALL FOUNDATION BLOCKWORK TO BE SEALED
. . . I : AI THROUGHOUT WITH BITUMEN PAINT OR OEA
. J— | < |
Annual Heat Demand equation as applied in PHPP: Qv =Qr+ Qv- ne( Qs + Q) P
ja “ 4
<
Qy Annual Heating Demand kWh BASE CASE ANNUAL HEAT DEMAND CALCULATON Qu=Qr+Qy-ng(Qs+Q)) ENERPHIT SOLUTION ANNUAL HEAT DEMAND CALCULATON Qu=0Qr+Qy-ng(Qs+Q) PASSIVE HOUSE SOLUTION ANNUAL HEAT DEMAND CALCULATOR Qu=0Qr+Qy-ng{ Qs+Q) l “/‘”l 7 <
Qr Annual Transmission heat losses kWh (Walls, Floors, Windows, Roofs, LTBs, etc) Q, = Qr + Qv - ng Qs + Q ) Q, = Qr + Qv - n Qg + Q, ) Q, = Qp + Qv - [ P | Qs + Q ) r 2 AI 4 9 4 ) .
— - — . . | v |
Qy Annual Ventilation Losses kWh (Natural ventilation, System Ventilation, Infiltration) | @, = 76876 + 154885 - 094 ( 41557 + 31441 ) Q, = 60000 + 30038 - 087 ( 37395 + 31441 ) Q, = 40223 + 21485 - 086 ( 28912 + 26101 ) | 4 !
. . . . . / N a4 i
Qs Annual available Solar Gains kWh (Window glazing, Rooflights) Qy 163433  kWh/a Qy 30361 kwWh/a Qy 14325 kWh/a }4 ) AA I
. . . . . 2 2 2 | |
Q Annual available Internal Gains kWh (People, Lighting, Equipment, etc) R T = 127 kWh/m"/a Qi / Treated Floor Area = 24 kWh/m®/a Q) / Treated Floor Area = 11 kWh/m"/a \//\\ r ; I
a
Ng Reduction Factor applied to available Solar and Internal Gains Treated Floor Area = 1281.9m " Treated Floor Area = 1281.9m " Treated Floor Area = 1281.9m° /\/ | @ | /\/\/\/\/\
\/\\/\\ | 4 ! /\\/\\/\\/\\/\\/
a
xWh N Rt RN
—TTR Ty ANNUAL HEAT LOSS COMPARISON kWh/a . o SELECTED LTB CALCULATIONS PROGRESSION FROM BASE CASE TO ENERPHIT TO PASSIVE HOUSE \/\\/\\/\\ | @ A /\\/\\/\\/\\/\\/\\/
[ [ENERG ¢ 'ia F&y T ANNUALHEAT BALANCE COMPARISON kWh/a b \ \ \ L | \ \ \ \ \ \ \
SHeprin - svepyewa & BASE CASE - ENERPHIT RETROFIT - PASSIVE HOUSE NEW BUILD : LINEAR THERMAL BRIDGE JUNCTION BASECASE  ENERPHIRETROFT  PASSIVE HOUSE NN N N P | SN N N N N N
£ e BASE CASE - ENERPHIT - PASSIVE / / / / | “ / / / / / / / /
f & 180000 all calculated on the south side classroom elevation W/mK W/mK W/mK \ \\ \X \\ \\ I 9 I \X \\ \\ \\ \\ \X \\
o -~ uAvailable Internal gains 1|GROUND FLOOR FLO1 0.143 0.131 -0011 \//\//\\//\// /4 EEEREES //\//\//\//\//\\//\//\//\
. _ XA 5 LA R A
A ABO00 M Available Solar gains 2| WINDOW SiLL 0.352 -0.008 0.010 /\\/\\/\\/\\/\ g \X/\\/\\/\\/\\/\X/\\/\\/\
S— -~ #Annual Heat Demand 3|GROUND FLOOR INTERMEDIARY FLOOR & WINDOW HEAD COMBINED A 0.416 0340 0.000 \//\//\//\//\// 4 L, 2 /\//\//\\//\//\//\//\//\\//
‘h 1 ‘ —_
D : & yoncao 4|INTERMEDIARY FLOOR B 0.014 0.002 0.001 /\\/\\/\\/\\/\ FOUNDATIONS TO ENGINELR'S DETAILS ) \\/\\/\\/\\/\\/\\/\\/\\/\
[ £ 1 ™ Base - — 5|GROUND FLOOR WINDOW HEAD A-B 0.402 0.338 -0.001 \//\//\//\\//\// < /\//\//\//\//\//\//\//\//
2 80000 R = 6|COMBINED ROOF EAVES & 15t FLOOR WINDOW HEAD c 0.524 0.394 0.152 \\ \\\ \\ \\ N g 7 . \\ \\ \\ \\ \\ \k \\ \\ \\
’ s 2 \|
ELECTRIC LIGHTING & S W Passive 8|1st FLOOR WINDOW HEAD CD 0.351 0.239 0.026 &/\\/\\/\k/\\/\\/ SN NN > /\k/\\\/\\/\\/\\/\k/\\\/\\/\\
CONTROLS —1 — Grey shaded modeled as combined junctions according to BR497-2007 Conventions. . / / / / / / / / / / / / / / / / / / / / / / / / g
20000
Reduce lighting loads with new — - ., . . . \ \\ \X \\ \\ \\ \\ \X \\ \\ \\ \\ \X \\ \\ \\ \\ \X \\ \\ \\ \\ \X \\
T5 Energy efficient flourescent 0 — Calculated values applied in PHPP progression from Base to Enerphit to Passive. //\ //\ /\ /\\ / /\ / //\ //\




