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TEMPERATURE CURVES - WINTER TEMPERATURES TEMPERATURE CURVES - SUMMER TEMPERATURES

HEATING BREAKDOWN SHOWING HIGH LEVELS OF

SENSIBLE HEATING

LARGE HEAT LOSS THROUGH GLAZING, WALLS AND

INFILTRATION

FUEL LOADING

BER RATING USING

SBEM

FABRIC HEAT LOSS SHOWING REDUCED LEVELS

WITH TRIPLE GLAZING AND INSULATED WALLS

HEAT GAINS REDUCED FROM EQUIPMENT AND LIGHTING

COOLING THROUGH VENTILATION SHOWING LEVELS OF VENT.

PURGING OVER NIGHT + REDUCED INFILTRATION

EFFECTS OF THERMAL MASS THROUGH EXPOSED CONCRETE FLOOR AND

WALLS

SMOOTH INTERNAL TEMPERATURE CURVES - 0

DEGREES EXTERNAL TEMP

SMOOTH INTERNAL TEMPERATURE CURVES - 20+ DEGREES EXTERNAL

TEMP

HEATING BREAKDOWN SHOWING REDUCED SENSIBLE HEATING AND

NEW HEAT RECOVERY

COOLING BREAKDOWN

FUEL LOADING

SYSTEM LOADS

NO OVER HEATING/ NO COLD PERIODS

CO2 EMMISSIONS

WALL AND FLOOR AT JUNCTION TO NORTH WALL

U-FACTOR MODELS FOR BUILDING Psi CALCULATIONS AND Y FACTOR

Y FACTOR IS REDUCED TO 0 WITH EXTERNAL INSULATION

WALL AND FLOOR AT JUNCTION TO EAST, SOUTH AND WEST WALLS

CORNER JUNCTION TO EAST, SOUTH AND WEST WALLS

CORNER JUNCTION TO NORTH WALL

THERMAL BRIDGE MODEL TO ASSESS fRsi VALUES A VALUE

ABOVE 0.75 IS REQUIRED FOR BUILDING REGULATION COMPLIANCE

WALL AND FLOOR AT JUNCTION TO NORTH WALL

WALL AND FLOOR AT JUNCTION TO EAST, SOUTH AND WEST WALLS

F.2 F.3F.8 F.9

SOUTH  FACADE

MECHANICAL VENTILATION & LIGHTING LAYOUT  -  SCALE 1:100

MECHANICAL SYSTEM DIAGRAM - VARIABLE
AIR VOLUME WITH HEAT RECOVERY, OUTSIDE
AIR RESET AND MIXED MODE

PV PANELS ON SOUTH, EAST AND WEST FACING ROOF SURFACES
AND ON VERTICAL SHADING PROVIDE 8200kWh/m2 OF PRIMARY
ENERGYSITE PLAN  -  SITE OUTLINED IN RED TYPICAL OFFICE FLOOR PLAN  -  SCALE 1:100

EAST FACADE

HVAC, LIGHTING, DATA AND ELECTRICAL SUPPLY SUSPENDED
FROM EXPOSED CEILING/FLOOR STRUCTURE FOR THERMAL MASS

VERTICAL SHADING AT 500mm CENTERS AND HORIZONTAL
SHADING AT WINDOW HEAD LEVEL  CONTROLLING OVER HEATING

SOUTH, FACADE WITH SOLAR SHADING INCLUDING VERTICAL PHOTO
VOLTAIC PANELS TO SOUTH EAST & WEST CORNER PANELS

Desmond Rea O’Kelly Drawing From Archiseek.com Building-of-Liberty-Hall From The National Photographic Library  H u g h   D o r a n 1965 Broadsheets.ie

TYPICAL SECTION THROUGH THE
EXISTING FABRIC  -  SCALE 1:20

LINEAR THERMAL BRIDGE WITH
TEMPERATURES INDICATED

VERTICAL AND HORIZONTAL SHADING AT WINDOW HEAD LEVEL
CONTROLLING OVER HEATING - SUSPENDED MECHANICAL AND
ELECTRICAL SERVICES - OFFICE LAYOUT

TOM DOWNES - PG Dip DEAR - LIBERTY HALL SUBMISSION 6

RETROFIT STRATEGY

BUILDING LAYOUT UPGRADE WITH NEW STAIRS AND SANITARY INSTALLATION TO PROVIDE

COMPLIANCE WITH BUILDING REGULATIONS TGDB AND TGDM.

BUILDING FABRIC RETROFIT OF 200mm EXTERNAL INSULATION APPLIED TO THE EXTERNAL

FACE OF THE EXISTING WALLS. NEW U-VALUES AS LOW AS 0.11 kW/m2

AIRTIGHT NESS RETROFIT INCREASES AIRTIGHTNESS TO 2.0 AC/H

AIRTIGHTNESS LEVELS RELATED TO UNITIZED CURTAIN WALL INSTALLATION

WHICH TYPICALLY MEETS 2.0 AC/H

GLAZING RATIO MAINTAINED TO PROVIDE A SUITABLE LEVEL OF DAYLIGHTING TO THE

BUILDING.

UNITIZED CURTAIN WALL WITH TRIPLE GLAZING IN THERMALLY BROKEN ALUMINIUM FRAMES.

NEW U-VALUES AS LOW AS 0.7 kW/m2. UNITIZED CURTAIN WALL SYSTEM ALLOWS QUICK

INSTALLATION TO THE BUILDING FACADE. THERE ARE OPENING WINDOWS AT THE BOTTOM OF

THE WINDOW UNIT ALLOWING NATURAL VENTILATION TO THE BUILDING. THIS NATURAL

VENTILATION IS CONTROLLED BY A BUILDING MANAGEMENT SYSTEM BASED ON OCCUPANCY

SCHEDULES AND TEMPERATURE. THE WINDOWS WILL BE OPENED AND CLOSED

AUTOMATICALLY. THESE WINDOWS ARE USED FOR PASSIVE NIGHT PURGE VENTILATION

DURING THE SUMMER.

SOLAR SHADING INTEGRATED WITH UNITIZED CURTAIN WALL SYSTEM TO PROVIDE REDUCED

SOLAR HEAT GAIN TO THE BUILDING INTERIOR.

NATURAL VENTILATION PRINCIPLES PROPOSED TO BE USED IN TANDEM WITH A MECHANICAL

HEATING AND COOLING SYSTEM. A VAV (VARIABLE AIR VOLUME) SYSTEM IS PROPOSED WITH

HEAT RECOVERY, OUTSIDE AIR RECOVERY AND MIXED MODE.

SERVICES TO BE WITH RENEWABLE HEAT RECOVERY AND AIR TO WATER HEAT PUMPS. WITH

COP OF 4 FOR HEATING AND 3 FOR COOLING.

ALL SERVICES ARE PROPOSED TO BE SUSPENDED FROM THE EXPOSED CONCRETE CEILING.

THE CEILING IS EXPOSED FOR THERMAL MASS TO REGULATE HEATING CONTROL IN THE

BUILDING. ALL NEW CONSTRUCTION IS SOLID AND EXPOSED.

LIGHTING DESIGN IS LOW ENERGY LED LIGHTING WITH SPECIFIC CONTROL INCLUDING MOTION

AND LIGHT DETECTION ALLOWING STEPPED LIGHTING AND AUTOMATIC ACTIVATION AND

TERMINATION.

OFFICE RETROFIT INCLUDES FOR A COMPLETE INSTALLATION OF ENERGY EFFICIENT OFFICE

EQUIPMENT INCLUDING; COMPUTERS, PRINTERS, SERVERS, KITCHEN EQUIPMENT AND TOILET

EQUIPMENT. ALL OFFICE EQUIPMENT PROVIDE WILL BE CERTIFIED BY THE ENERGY STAR

STANDARD. ALL DOMESTIC EQUIPMENT WILL BE A RATED STANDARD

RENEWABLE ENERGY IS PRODUCED ON SITE BY SOLAR PHOTO VOLTAIC PANELS POSITIONED

VERTICALLY ON THE SOLAR SHADING IN THE BUILDINGS SOUTH/EAST AND SOUTH/WEST

CORNERS, AROUND THE SOUTH, EAST AND WEST ELEVATIONS OF THE PLANTROOM ON THE

ROOF AND FURTHER PV HORIZONTALLY ON THE PLANTROOM ROOF AND SLOPED ON THE

PITCHED ROOF FACING SOUTH, EAST AND WEST. THE SOLAR PV PANELS WILL PRODUCE

PROVIDE 8200kWh/m2 OF PRIMARY ENERGY BASED ON THE GUIDELINES PROVIDED BY THE

DEAP MANUAL BY SEAI.

EXISTING OFFICE PLAN - DESIGNBUILDER EXISTING OFFICE EXTERIOR - DESIGNBUILDER

DESIGNBUILDER MODEL FOR
DYNAMIC SIMULATION OF THE
BUILDING LAYOUT AND FACADE

LIBERTY HALL OFFICE, DUBLIN 1

SIMULATE

ANALYZE

RETROFIT

THE NEW ENERGY USE IS 23% OF

THE EXISTING ENERGY USE

DISTRIBUTION OF

ENERGY USE

DISTRIBUTED

ENERGY USE


