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REMOVE EXISTING BRICK FIREPLACE, PARTITION WALLS

 AND CHIMNEY FROM CHIMNEY CAP THROUGH FLOOR TO

FOUNDATION LEVEL.

PROVIDE NEW FLOORING OF 22mm CHIPBOARD ON

225x45mm FLOOR JOISTS WITH TRIMMER JOISTS AS REQUIRED

TAPE NEW JOINTS WITH AIR TIGHT TAPE AS PER SPECIFICATION

PROVIDE NEW OPENING AND DOUBLE DOOR

IN EXISTING BRICK WALL.

PROVIDE NEW STUD PARTITION WITH

12.5mm PLASTERBOARD EITHER SIDE OF

75x50mm STUDS WITH

75mm MOY ISOVER ACOUSTIC INSULATION BETWEEN STUDS

NEW CLOSET TO AERECO V4A EXTRACT FAN, WASHING/DRYING

MACHINES ETC.

19mm SILICONE RENDER ON TO

180mm ROCKWOOL EXTERNAL INSULATION FIXED TO

EXISTING 102.5mm BRICK TO MANUFACTURERS SPECIFICATION

80mm CAVITY PUMP FILLED WITH ROCKWOOL BLOWN INSULATION

102.5mm BRICK MAINTAINED AS IS

10mm PARGE COAT PLASTER WITH ACTING AS AIRTIGHTNESS LAYER WITH

10mm GYPSUM PLASTER FINISH.

PROJECT BACKGROUND

IN SCOTLAND, ONE OF THE WORST PERFORMING APARTMENT BUILDING TYPES BOTH THERMALLY AND ACOUSTICALLY IS THE '4-IN-A-BLOCK' (WHERE

THERE ARE TWO FLATS ON THE GROUND FLOOR, AND TWO ON THE FIRST FLOOR). THERE ARE APPROXIMATELY 265,000 OF THESE IN SCOTLAND

ALONE, BUT THEIR BUILD STYLE (1930'S TO 1970'S) IS SIMILAR TO CAVITY BLOCK WALLS FOUND IN DWELLINGS IN IRELAND AND ELSEWHERE. THERE

HAVE BEEN MODIFICATIONS TO STYLE AND FINISH OVER THE YEARS AS CAN BE SEEN FROM THE PICTURES BELOW HOWEVER THE INADEQUACY OF

THE INSULATION OF THE FABRIC FROM BOTH SOUND AND HEAT HAS REMAINED THE SAME. THE TYPICAL '4-IN-A-BLOCK' LAYOUT CONTAINS 2

BEDROOMS, 1 BATHROOM, A KITCHEN AND SEPARATE LOUNGE. THE LOUNGE CONTAINS THE DINNING AREA. THERE IS 1 SMALL STORE AREAS IN THE

APARTMENTS IN OUR PROJECT UNDER THE STAIRS ON THE GROUND FLOOR AND OVER THE STAIRS ON THE FIRST FLOOR. THERE IS A CUPBOARD IN

THE HALLWAY OF BOTH APARTMENTS, GROUND AND FIRST FLOOR.

THE TYPICAL '4-IN-A-BLOCK' IS CONSTRUCTED HIGH OVER THE GROUND LEVEL WITH STEPS UP TO THE ENTRANCE. THE BUILDING IS CONSTRUCTED

WITH A STANDARD CAVITY BRICK EXTERIOR WALL WITH AN 80MM CAVITY, THESE WALLS WILL TYPICALLY NOT CONTAIN ANY INSULATION. INTERNALLY

RENDERED BRICK WALLS FORM THE INTERIOR PARTITIONS WITH A RENDERED 215MM BRICK SEPARATING WALL BETWEEN THE APARTMENTS. ALL

WALLS ARE CARRIED DOWN TO REINFORCED CONCRETE STRIP FOUNDATIONS WITH BRICK RISING WALLS.

THE RISING WALLS PASS THROUGH A SUSPENDED TIMBER FLOOR OF 22MM CHIPBOARD FLOORING ON 215X45MM SOFTWOOD FLOOR JOISTS SITTING

ON SOFTWOOD WALL PLATES ON THE RISING WALLS. THESE FLOORS ARE TYPICALLY UN-INSULATED. THE FLOORS ARE WELL VENTILATED THROUGH

VENTS IN THE RISING WALL.

THE FIRST FLOOR APARTMENT IS SEPARATED FROM THE GROUND FLOOR APARTMENT WITH A SEPARATING FLOOR CONSTRUCTED FROM 22MM

CHIPBOARD FLOORING ON 215X45MM SOFTWOOD FLOOR JOISTS SITTING IN THE INNER LEAF OF BRICKWORK, THE CEILING OF THE GROUND FLOOR

APARTMENT IS SKIMMED PLASTERBOARD. THIS FLOOR TYPICALLY HAS NO INSULATION FOR SOUND OR HEAT AND PROVIDES LIMITED FIRE

PROTECTION BETWEEN APARTMENTS.

THE ROOF TO THE BUILDING IS CONSTRUCTED WITH A CONCRETE TILE OUTER LAYER ON BATTENS ON FELT ON A SOFTWOOD TRUSS WITH CEILING

TIE'S 100MM DEEP SITTING ON A SOFTWOOD WALL PLATE ON THE INNER LEAF OF BRICKWORK. THE CEILING OF THE FIRST FLOOR APARTMENT IS

SKIMMED PLASTERBOARD AND THE CEILING WOULD BE TYPICALLY UN-INSULATED.

STANDARD WINDOWS AND DOORS TO THESE APARTMENTS ARE TIMBER FRAMED SINGLE PAIN GLAZING ON BRICK SILLS.

THE APARTMENTS ARE NOT PROVIDED WITH SPECIFIC FRESH AIR VENTILATION BUT RELY ON THEIR LEAKY CONSTRUCTION TO PROVIDE THE

REQUIRED FRESH AIR FOR LIVING.

HEATING SYSTEMS PROVIDED ORIGINALLY INCLUDED AN ELECTRICAL EMERSION FOR HOT WATER WITH AN OPEN FIRE WITH BACK BOILER PROVIDING

SPACE HEATING BOTH DIRECTLY AND THROUGH RADIATORS IN THE APARTMENTS.

MY '4 IN A BLOCK'

MY '4 IN A BLOCK CONSISTS OF 4 APARTMENTS CONSTRUCTED IN A BLOCK WITH 2 GROUND FLOOR APARTMENTS G1 & G2 AND 2 FIRST FLOOR

APARTMENTS F1 & F2 AS INDICATED ON THE DRAWINGS OPPOSITE.

WE ARE TO CONSIDER THAT G1 & F1 ARE UNCHANGED FROM ORIGINAL CONSTRUCTION, WITH UN-INSULATED WALLS, FLOORS AND ROOF. THAT THEY

INCLUDE SINGLE GLAZED TIMBER FRAMED WINDOWS AND DOORS AND HAVE THE ORIGINAL SYSTEMS IN PLACE.

ALTERNATIVELY APARTMENTS G2 & F2 ARE TO BE CONSIDERED TO BE UPGRADED TO THE BRE SPECIFICATION FOUND IN THEIR RETROFIT PROJECT

AT THE INNOVATION PARK IN RAVENSCRAIG, SCOTLAND. THE FABRIC AND SYSTEMS UPGRADE SPECIFICATION WHICH IS AS FOLLOWS;

G2 FLOOR

200MM K0.035W/MK INSULATION

G2 EXTERNAL WALL

80MM GRAPHITE BEAD K0.034W/MK CAVITY FILL

13MM PARGE COAT PLASTER

100MM WOODFIBRE

13MM LIME PLASTER

F2 EXTERNAL WALL

80MM GRAPHITE BEAD K0.034W/MK CAVITY FILL

13MM PARGE COAT PLASTER

10MM DOT & DAB ADHESIVE

72.5MM KINGSPAN K17/18

F2 ROOF

100MM BETWEEN CEILING JOIST / 100MM MINERAL FIBRE 0.04W/MK

100MM OVER CEILING JOIST / MINERAL FIBRE 0.04W/MK

170MM OVER CEILING JOIST / MINERAL FIBRE 0.04W/MK

G2 SYSTEMS

100% EFFICIENT THERMAFLOW ELECTRIC COMBI-BOILER PROVIDING WATER HEATING AND SPACE HEATING THROUGH UNDER FLOOR HEATING.

VENTILATION IS NATURAL VENTILATION.

F2 SYSTEMS

402% EFFICIENT HEAT PUMP PROVIDING WATER HEATING AND SPACE HEATING THROUGH WALL MOUNTED WET RADIATORS. 6 NUMBER PHOTO

VOLTAIC PANELS PROVIDING 1633KW/Y.

VENTILATION THROUGH WALL MOUNTED MECHANICAL NU AIR VENTILATION WITH HEAT RECOVERY.
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PROJECT GOALS

TO ASSESS THE EXISTING BUILDINGS COMPLIANCE WITH PERFORMANCE STANDARDS IN RESPECT TO PRIMARY ENERGY DEMAND AND ITS CO2 EMISSIONS. USING THE DEAP SOFTWARE FROM SEAI TO

DETERMINE THE VALUES.

PROVIDE SOLUTIONS TO ACHIEVE A PRIMARY ENERGY DEMAND OF 45KW/M2/Y. AGAIN USE THE DEAP SOFTWARE FROM SEAI.

PROVIDE RESEARCHED STRATEGIES USING EVIDENCE THAT WILL IMPROVE THE GENERAL PERFORMANCE OF THE BUILDING WHILE ENDEAVORING TO MINIMIZE RESOURCE USE AND COST.

SHOW EVIDENCE OF IMPROVEMENTS USING APPROVED SOFTWARE FOR U-VALUES, PSI VALUES, Y-VALUES ETC.

PROVIDE COMPLIANCE WITH THE BUILDING REGULATIONS FOR  VENTILATION, DAY LIGHTING, OVERHEATING, AIR TIGHTNESS AND FABRIC U-VALUES AND THE REQUIRED USE OF RENEWABLE ENERGY

PRODUCING TECHNOLOGY IN THE BUILDING.

IMPROVE THE GENERAL BUILDING CONDITIONS INCLUDING, ACCESS, PRIVACY, ACOUSTIC PERFORMANCE BETWEEN APARTMENTS AND GENERAL LIVING CONDITIONS.

EXISTING FABRIC CONDITIONS FOR APARTMENTS G1 AND F1

THE FOLLOWING CALCULATIONS ARE DERIVED USING BUILD DESK U SOFTWARE.

G1 FLOOR: U-VALUE = 0.57 W/M2K.

THERE IS A SURFACE HUMIDITY RISK WITH AND RFSI OF 0.441 IN DECEMBER.

G1 & F1 WALLS: U-VALUE = 1.72 W/M2K.

THERE IS A SURFACE HUMIDITY RISK WITH AND RFSI OF 0.565 IN DECEMBER.

F1 ROOF: U-VALUE = 0.44 W/M2K.

THERE IS NO SURFACE HUMIDITY RISK OR INTERSTITIAL CONDENSATION RISK.

AS THERE IS NO AIRTIGHTNESS INSTALLATION IN THE EXISTING APARTMENTS G1 & F1.  AIRTIGHTNESS VALUES HAVE BEEN CALCULATED AND SHOWN BELOW.THESE ARE DEFAULT VALUES FROM DEAP.

THERE IS AIRTIGHTNESS INSTALLATION IN THE EXISTING APARTMENTS G2 & F2.  AIRTIGHTNESS TESTS HAVE BEEN CARRIED OUT AND VALUES ARE SHOWN BELOW.

EXISTING FABRIC HEAT LOSSES

AS CAN BE SEEN FROM THE CHART ABOVE THE HEAT LOSSES THROUGH THE FABRIC (DARK GREEN) IS GREATER IN THE UNTREATED APARTMENTS OF G1 & F1 THAN IN THE RETROFITTED G2 & F2.

AS WELL AS BEING POOR PERFORMERS IN THE FABRIC HEAT LOSS CALCULATIONS THESE BUILDINGS ARE ALSO VERY LEAKY BUILDINGS WITH SUBSTANTIAL AMOUNTS OF HEAT BEING LOST

THROUGH VENTILATION. AS CAN BE SEEN A LIMITED LEVEL OF AIRTIGHTNESS TREATMENTS AS WERE APPLIED TO G2 & F2 CAN HALF THE HEAT LOSS THROUGH VENTILATION. (VENTILATION HEAT

LOSS IN G1 & F1 WERE CALCULATED USING DEFAULT FIGURES AS PROVIDED BY THE DEAP SOFTWARE AND MANUAL.

PROVIDING FABRIC AND VENTILATION UPGRADES TO ALL APARTMENTS WILL BE OUR FIRST TREATMENT TO BE APPLIED TO THE BUILDING.

Energy Performance Certificates for the 4
apartments. As provided by BRE

SYSTEMS RETRO FIT STRATEGY

G1: 

FAHRO ELECTRICAL WALL MOUNTED IN EACH HABITABLE ROOM 5 No. 3 3 PANEL REQUIRED FOR PEAK DEMAND IN JANUARY

HOT WATER THROUGH FAHRO ELECTRIC WATER HEATER

7 SUNPOWER 445 SOLAR PV PANELS

WHOLE HOUSE EXTRACTVENTILATION WITHOUT HEAT RECOVERY BY AERECO WILL BE USED

F1: 

FAHRO ELECTRICAL WALL MOUNTED IN EACH HABITABLE ROOM 5 No. 3 3 PANEL REQUIRED FOR PEAK DEMAND IN JANUARY

HOT WATER THROUGH FAHRO ELECTRIC WATER HEATER

8 SUNPOWER 445 SOLAR PV PANELS

WHOLE HOUSE EXTRACTVENTILATION WITHOUT HEAT RECOVERY BY AERECO WILL BE USED

G2:

ALL THE EXISTING SYSTEMS WILL BE RETAINED AS IT IS RELATIVELY NEW AND HAS A DESCENT LIFE EXPECTANCE, THE EXISTING ELECTRICAL COMBI BOILER WILL BE REPOSITIONED IN

THE NEW SYSTEMS PRESS IN THE HALL. THE ENERGY DEMAND OF THIS BOILER WILL BE OFFSET BY PROVIDING 8 SUNPOWER 445 SOLAR PV PANELS.  THE EXISTING MECHANICAL

VENTILATION SYSTEM WITH HEAT RECOVERY WILL BE RETAINED

F2:

NO MODIFICATION IS TO BE MADE TO THE SYSTEMS IN F2

RETROFIT SUMMARY

ABOVE IS A REPRESENTATION OF THE BER CERTIFICATION AS CALCULATED USING

THE DEAP SOFTWARE

ARCH1280 --  Four in a Block  Retrofit Technology Project --

FABRIC RETROFIT AND STRATEGY

PROVIDE IMPROVED INSULATION TO FABRIC,  USE A SUSTAINABLE INSULATION IN THE ROCKWOOL ROCK SHIELD EXTERNAL INSULATION USED IN CONJUNCTION WITH THE MANUFACTURES RENDER

AND FIXING SYSTEMS. THIS INSULATION HAS AN ADDED BENEFIT OF BEING MORE BREATHABLE AND HAS BETTER FIRE PROTECTION PROPERTIES THAN AN XPS INSULATION.

ROCKWOOL BLOWN INSULATION CAVITY FILL THIS ALSO ACTS AS A CAVITY BARRIER SEPARATING THE APARTMENTS.

XPS INSULATION REGUIRED  IN THE SUSPENDED GROUND FLOOR.

THE SEPARATING FLOOR TO ASSIST WITH ACOUSTIC SEPARATION AND IN THE ROOF.

ROCKWOOL INSULATION IS ALSO USED IN THE SEPARATING WALL TO PROVIDE ACOUSTIC SEPARATION.

IN APARTMENTS G1 & F1 FULL AIRTIGHTNESS INSTALLATION IS PROPOSED TO COMPLY WITH THE PASSIVE HOUSE STANDARD AND PROVIDE 0.6AC/H
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AIR TIGHTNESS:

THE AIR TIGHTNESS LAYER WILL BE POSITIONED ON THE INTERNAL LAYER OF THE ENVELOPE USING THE EXISTING RENDER ON WALLS,  THE EXISTING FLOORING IN BOTH APARTMENTS CAN BE

MADE AIRTIGHT AND A AIRTIGHT MEMBRANE ON THE CEILINGS OF BOTH APARTMENTS. THIS LAYER IS INDECATED IN GREEN ON THE ATTACHED DAWINGS AND DETAILS. AIRTIGHTNESS TAPE IS

USED IN CONJUNCTION WITH SEALANTS AND ADHESIVES TO PROVIDE THE CONTIMUNITY OF THE AIRTIGHT LAYER. THE JIONTS BETWEEN THE FLOORING ARE TAPED THE JUNCTION BETWEEN THE

WALLS AND FLOORS AND WALLS AND CEILING ARE TAPED. THE REVEALS OF DOORS AND WINDOWS ARE TAPED. IT IS IMPORTANT TO NOTE THAT WHEN USING EXTRACT MECHANICAL VENTILATION

AS WE ARE IN G1 & F1 THAT THE OPENINGS FOR THE VENTS IN THE WALLS BE TAPED TO THE RENDER AS THIS IS NOT AN AIRTIGHT SYSTEM. ALSO THE EXTRACT VENTILATION EXAUST NEEDS TO

BE TAPED TO WALLS G1 AND CEILING F1. THE CEILINGS IN THE APARTMENTS ARE SUSPENDED TO ALLOW FOR PASSING OF SERVICES WITHIN THEM WITH OUT COMPROMISING THE AIRTIGHT

LAYER.

A NEW AIR TIGHTNESS FIGURE OF 0.6 AC/H WILL BE ACHIEVED.

ANOTHER IMPORTANT NOTE IS THAT THE SUPPLY VENTS IN THE WALLS OF G1 & F1 MUST NEVER BE CLOSED OR TAPED OVER AS THEY ARE THE FRESH AIR SUPPLY.

GOOD CONSTRUCTION PRACTICE:

POSITIONING OF WINDOWS AND DOORS IN ENVELOPE. PROPER DETAILING OF JUNCTIONS.

CONSIDERATION OF SURFACE AND INTERSTITIAL CONDENSATION

USING THERMAL BRIDGE ANALYSIS TO PROVE DETAILS SHOWS

A REDUCED THERMAL BRIDGE FACTOR ‘Y’ OF 0.058 DOWN FROM  0.15 WHICH IS SIGNIFICANT.

USING THERMAL BRIDGE ANALYSIS TO DETERMINE COMPLIANCE WITH fRsi REQUIREMENTS

G2 RETROFIT

G2 RETRO FIT EXTENDS TO WINDOWS AND DOOR ONLY. PROVIDE TRIPLE GLAZED WINDOWS EXISTING U-VALUE= 1.9 PROPOSED U =  0.8

DOORS, PASSIVE ENTRANCE DOOR EXISTING U-VALUE = 3  PROPOSED U =  0.6

MUNSTER JOINERY PASSIV FUTURE PROOF PVC SYSTEM BE USED.

F2 RETROFIT

IN F2 IT IS PROPOSED THAT THE NO FABRIC RETROFIT WILL TAKE PLACE.

FABRIC RETROFIT TO G1 AND F1

NEW INSULATION TO BE PROVIDED IN G1 & F1 U-VALUES BEFORE AND AFTER.

WALLS, 180MM EXTERNAL INSULATION WITH 80M CAVITY FILL. EXISTING U-VALUE = 1.72  PROPOSED U =  0.17

FLOORS, 200MM FLOOR INSULATION IN SUSPENDED FLOOR. EXISTING U-VALUE = 0.57 PROPOSED U =  0.16

ROOFS, 450MM WOOL INSULATION IN THE RAFTER SPACE. EXISTING U-VALUE = 0.44 PROPOSED U =  0.11

WINDOWS, TRIPLE GLAZED WINDOWS EXISTING U-VALUE = 4.8 PROPOSED U =  0.8

DOORS, PASSIVE ENTRANCE DOOR EXISTING U-VALUE = 3 PROPOSED U =  0.6

2 OPTIONS FOR WINDOWS AND DOORS ARE PROVIDED IN G1 IT IS PROPOSED THAT A MUNSTER JOINERY PASSIV FUTURE PROOF PVC SYSTEM

TOBE USED WHILE IN F1 A RATIONEL AURA, TRIPLE GLAZED TIMBER FRAMED UNIT BE USED.

LIFE CYCLE COST CALCULATIONS ARE PERFORMED TO DETERMINE THE COST IMPLICATIONS OF A DEVELOPMENT OVER A STATED

PERIOD, INCLUDED IN THIS CALCULATION ARE ELEMENTS OF THE CONSTRUCTION PROJECT(DEMOLITION COSTS, CONSTRUCTION

COSTS, BUILDING SYSTEMS COSTS) AND ELEMENTS REFERRING TO THE SERVICING AND MAINTENANCE OF THE BUILDING AND

SYSTEMS INCLUDED IN THE BUILDING.

THE GRAPHS ABOVE SHOW A VISUAL REPRESENTATION OF YOUR INVESTMENT IN NZEB RETROFIT IN RELATION TO BANK DEPOSITS,

OIL FUTURES, STOCK MARKET SHARES AND CARBON EMISSION CREDITS

SECTION A-A

AIR TIGHTNESS LAYER SHOWN IN GREEN

fRsi FACTOR = 0.955

fRsi FACTOR = 0.905

fRsi FACTOR = 0.795

fRsi FACTOR = 0.985

fRsi FACTOR = 0.93

fRsi FACTOR = 0.995

fRsi FACTOR = 0.94

fRsi FACTOR = 0.835

fRsi FACTOR = 0.925

fRsi FACTOR = 0.94

fRsi FACTOR = 0.905

fRsi FACTOR = 0.96

AS REQUIRED BY TGD L and BS 5250 ALL THE fRsi  FACTORS CALCULATED FROM THE

THERMAL BRIDGE ANALYSIS ARE ABOVE 0.75

CONSTRUCTION DETAILS
SHOWING AIRTIGHTNES APPLICATION IN GREEN

THERMAL BRIDGE ANALYSIS
SHOWING fRsi FACTORS & U-FACTORS

FABRIC RETROFIT

RETROFIT RESULTS

EXISTING ENERGY RESULTS IN DARK. RETROFIT RESULTS IN LIGHT GREEN

SPACE HEATING REQUIREMENT IS STILL QUITE HIGH BUT IS

OFFSET BY THE PROVISION OF PV PANELS.

PLAN DETAIL CORNER

PLAN DETAIL WINDOW JAMB

PLAN DETAIL WINDOW & WALL

BREEAM SUMMARY
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