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The Irish energy centre 
THE architects - Eileen Fitzgerald and J 
Owen Lewis - set out to create a building 
which was architecturally responsive to 
climate, context and function, while using 
energy-efficient strategies to meet heating. 
lighting and ventilation requirements. 

The objectives were to: 

• prom.ate awareness of energy usage, 

• use traditional materials and energy stan­

dards in an innovarive way, 

• make a positive contribution to the existing 

campus. 
The architects closely studied the Irish 

climate and found. as we know to our cost, 
that sunlight levels are moderate and about 
half of those experienced in southern Europe. 
In Dublin the longest day is 16 hrs 45 mins 
and the shortest is 7 hrs 15 mins with maxi­
mum and minimum sun angles of 60° and 
13°. Global solar radiation averages 950 
kWh/m' a year compared with 1,300 kWh/m' 

in centr.11 1 llaly. 
The annual mean daily air temperature for 

Ireland is about lO?C with little difference 
between maximum and minimum tempera­
tures. Rainfall is moderate. 

Taking this into consideration, solar energy 
can make a substantial contribution to build­
ing energy requirements. and artificial cool­
ing is rarely necessary. 

Ireland has high \\ind speeds and high rela­
tive humidities. Ho\\ ever, condi1ions of high 
temperature with high humidity or low tem­
perature and low humidity are rare so winter 
comfort can norn1ally be achieved simply by 
raising the air temperature. 

Armed with this infomiation the architects 
considered conditions prevailing at the site. 
They also had to work to a budget of IR 
£500,000 for both design and construction. 

The long, narro\\ site - a former car park in 
the centre of a Forbairt complex - detern1ined 
the elongated fom1 of the building which is 
oriented north-south. thus optimising the 
availability of daylight, solar radiation and 
views while maintaining thos~ already avail­
able to existing qu,ildings on the complex. 

The 410 m', two-storey building is entered 
along a stone path with a timber pergola 
above. The door leads into a small double­
height atrium entrance, exhibition and meet­
ing space which orientates the visitor imme­
diately. This is the public face of the building 
and the intention was that its natural lighting. 
ventilation and finishes should reflect an 
external quality and emphasise its relation­
ship with the external path. From the top 
floor corridor there are views back via the 
naturally lit atrium lo the green space beyond . 
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An energy-efficient building has just 
been completed in Glasnevin, north 
Dublin. Built for an environmentall)· 
aware organ·isation it was designed by 
energy-conscious architects - who are 
also good-design conscious! The archi­
tects at the Energy Research Group in 
the School of Architecture at 
University College Dublin built the 
office for 30 members of the Irish 
Energy Centre which was established 
to promote efficient use of energy b~· 

offering ad,·ice, information and 
expertise. The group was established 
with the help of EC Structural 
Progiamme funding and a further 
commitment to £21M over the period 
1994-99: 

Large open-plan offices in the building 
have windov>s on four sides for optimum 
daylight and vie\1 s. These areas ha\'e small 
courtyards at the east and west ends of the 
building. planted \\ ith native Irish herb, and 
wild flowers. 

Within the open-plan office\ \\ idespread 
use of the YDL' had critical implicatio11' on 
the design of the lighting and ser\'icing of 
individual workspaces. Workspace occupan!' 
can control the local environment with 10\1 -
level opening \\ indows for vemilation and 
view, thennostatically controlled radiators 
and task lighting. The workspaces are defined 
by movable screens each 1.5 m high . which 
provide visual and acoustic privac). but do 
not block light from the high windows. 

The primar) energy consideration in 
designing the solid elements, such as \\alls. 
floors and toof. was to conserve and. where 
possible, store heat. The glazed elements of 
the building have a more complex function of 
solar gain, light transmission, insulation. 
shading, ventilation and views. 

Materials and construction methods were 
selected with this bio-climatic approach in 
mind, and the impact of their manufacture on 
the environment was also taken into account. 
The finishes are easy to maintain while pro­
moting a comfonable and health) internal 
environment. 

The architects specified upgraded leveb of 
insulation arhieving U-values significant!) 
better than tllelse required b) the Building 
Regulatiom. Where newer produc1' 011 the 

market were specified only those whose per­
forn1ance was already proven were selected . 
Energy perfonnance, durability and aesthetic 
considerations for each element were bal­
anced against cost. 

The architects found that timber is much 
under-used in Ireland despite being the clas­
sic ecologically-sound and recyclable materi­
al when treated in an environmentally friend-
1) way. Because of this, and because of its 
structural and aesthetic qualities , the archi­
tects used it throughout - in roof trusses, win­
dows, doors, external and internal panelling 
and furniture. 

Scandinavian timber-framed argon-filled 
double-glazed windows with lo\\ -e glazing 
have been installed . The masonry windo\1 
reveals are splayed to increase the natural 
light from the windo\\ and reduce glare. 

Metallic venetian blinds protect against 
sunlight and glare. Reflective blinds reduce 
the heal trapping effect compared with nor­
mal internal blinds b) 15 to 20'1( by reflect­
ing pan of the radiation to the outside . 
Interior blinds are cheaper. more easil) 
adjustable and maintained. and at nigh! can 
be used to consen·e energy. In this scale of 
building simple occupant responsi\ ·e systems 
were more appropriale than automated. high­
tech de\'ices. 

The architects increased standard U-value' 
and reduced energy consumption through 
their specifica1ion and detailing of insula1ing 
material in ca\'ity walls. The external ca\'il)­
wall construction is a\ follows: 

External leaf: 

Air gap: 
Insulation : 

Internal leaf: 

I 00 mm fair-fuccd concrete 
block 
40mm 
60 mm of rigid high perfor­
mance insulation 
215 mm load bearing block­
work 

Internal finish: Gypsum plaster painted white 

The architects found evidence that heat 
losses through ground floors are greater than 
standard calculations suggest. They insulated 
the ground floor slab of the building with 50 
mm of high density insulation. The intenne­
diate floor is constructed of 200 mm deep 
pre-cast concrete slabs with 75 mm screed 
and the underside of the slabs are plastered 
and painted to enhance their usefulness as a 
thern1al store. 

The pitched roof structure is constructed 
from Irish soflwood trusses. The roof is made 
from a sandwich of 150 mm insulation pack­
aged in a vapour barrier and breathing mem­
brane with a rnin-proof cladding of mill-fin­
i,hecl aluminium abo\·e. A relatiH~ ly small 
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area of material is used to achieve tight 
weathering tolerances, long life, low mainte­
nance and provision for recycling at the end 
of its design life. 

All materials were specified for long life 
and low maintenance to minimise the use of 
energy and materials over the life of the 
building. Local materials were given prefer­
ence where possible. 

Floor finishes in the atrium and corridor 
areas arc dark grey Irish Liscannor stone 
which will enhance the thermal perforinance 
of the slab. Elsewhere the floor finish is 
linoleum. Office floors are carpeted with a 
natural fibre. 

Daylighting was considered very important 
because artificial lighting can account for 
more than 50'7c of total energy used in 
offices. Daylight excesses are controlled 
using internal reflective blinds. 

Light-coloured finishes on walls and ceil­
ings reflect light and contribute to higher lev­
els of daylight and its penetration within the 
building. Windows are evenly spaced and 
higher than average resulting in light being 
cast deep into the room. 

The artificial lighting system has two main 
characteristics: the installation is energy­
efficient in itself, and the lights remain off as 
long as there is sufficient daylight. Energy­
efficient lamps and luminaires and high­
frequency fluorescent lights are used through­
out. 

A lighting control system has been 
installed. Light fittings and controls are zoned 
in relation to distance from the window. 
Features include: 

• daylight sensor~ resulting in reduced elec­

trical energy consumption. 
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• infra-red sensors, 

• programmable time scheduling of lighting 

system. 
The building is naturally ventilated - easier 

in a narrow plan building. Cross-ventilation is 
manually controlled by opening windows at 
each workspace. while the stack effect in the 
atrium assists the natural ventilation of the 
areas opening on to it. Air heats up and rises 
and is then replaced by denser. cooler air. 

In a well-insulated building, solar gain and 
internal gains from occupants and equipment 

have a significant impact on heating demand. 
The objective is to minimise the consumption 
of fossil-fuel energy. Heat conservation is 
achieved through the insulation of building 
envelope, control of ventilation and infiltra­
tion, use of draught lobbies and thermal zon­
ing of interior spaces 

Thermal mass provided by walls and floors 
absorbs and stores solar energy during the 
day, releasing it slowly during the night. It 
absorbs heat generated by people. lighting, 
and equipment as well as by the sun . It mod­
erates temperature swings and reduces the 
risk of overheating. 

The atrium reduces heating loads by col­
lecting solar energy. pre-heating , ·entilation 
air and acting as a buffer between heated 
spaces and the external environment. 

The gas central heating system only works 
when it is needed, and then as efficiently as 
possible. Them1ostatic radiator valYes, timers 
and boiler controls are installed. while the 
users are well informed about how the build­
ing operates. 

The building has been occupied since 
Christmas 1995. Gas and electricity usage is 
being monitored to detem1ine whether it 
meets expectations. Knowledge and experi­
ence built up during the Energy Research 
Group's 21 year existence has been invested 
in the building and it is hoped that it will 
serve as an example for architects and organi­
sations about ho\\ such building,; can be 
designed and how they work in practice . 

Exterior and interior vie\\s or the new 
Irish Energy Centre building. The intrrior 
shot shm1 s natural lighting a1ailable from 
all four sides of the open-plan spaces. 
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