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Sample solutions

Important note: these solutions were correct at the time 
they were written. 

Many regulations and standards have changed since then. 

You should use the textbook to check for up-to-date 
details.
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airtightness (blue line):
plaster finish to blockwork
flexible sealant between skirting 
board and floor finish
grouted tile finish
interlocking threshold seal

timber door panel with 
thermal break

door head:
cavity sealed with extra insulation
stepped dpc (red line)
reinforced concrete lintels
150x80 rebated door frame with 
airtightness seal

exclusion of rainwater:
15mm maximum threshold 
seal
cill with maximum 15 degree 
slope
cill wrapped in dpc
drainage channel

concrete footpath
hardcore

150mm concrete floor slab
100mm insulation
25mm edge insulation
damp proof membrane
150mm min. hardcore
350 x 1050mm reinforced concrete 
foundation

cavity wall:
18mm external render
100mm outer leaf
150mm cavity
100mm insulation
100m inner leaf
15mm internal plaster

Q.1.
a)
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airtightness (blue line):
plaster finish to blockwork
flexible sealant between skirting 
board and floor finish
grouted tile finish
interlocking threshold seal

door head:
cavity sealed with extra insulation
stepped dpc (red line)
reinforced concrete lintels
150x80 rebated door frame with 
airtightness seal

150mm concrete floor slab
100mm insulation
25mm edge insulation
damp proof membrane
150mm min. hardcore
350 x 1050mm reinforced concrete 
foundation

Three functional requirements of a roof, include:

��to provide protection from the weather - a roof must prevent 
damage to the structure caused by wind, rain and snow as well as 
heat from the sun,

��to prevent heat loss - the roof must provide thermal insulation 
to ensure heat is not lost and a comfortable indoor temperature 
is maintained,

��to safely transmit the imposed loads - a roof must be able to 
sustain the forces acting on it including wind loads and snow 
loads.

strong 
gusting 
windrain

insulation

heat retained

loads transferred through 
roof members to external 
loadbearing wall

Q.2.
a)
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Traditional cut roof:

��the rafter is supported by the purlion; the purlion is supported by 
the strut; the strut is supported by the straining piece; the straining 
piece rest on the joists; the joists are supported by the external and 
internal loadbearing walls,

��the rafter, strut and straining piece are in compression; the collar tie, 
hanger and joist are in tension,

��typical dimensions:
��rafter 200x50
��strut 125x50
��ceiling joist 225x50

rafter

ridgeboard

purlion

hangerstrut
straining 
piece

collar 
tie

ceiling joist

b)
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I recommend a trussed roof structure.

Two reasons in support, include:

��roof trusses are designed by an engineer to use the minimal amount 
of material necessary ensuring sustainable use of timber,

��a trussed roof is much quicker and easier to install on site.

Prefabricated trussed roof:

��the truss is made up of stress graded timbers that are jointed using 
galvanised steel plates - these ‘gang nail’ plates have punched out 
spikes that are machine pressed onto the joints,
��the principle of triangulation is used to evenly distribute the loads 
through the webs and chords ensuring the structural stability of the 
truss.

��typical dimensions:
��top chord 175x50
��bottom chord 200x50  
��webs 120x50

top chord

bottom chord

webs

gang nail plates 
at each joint

c)
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Redesign of the external envelope:
��the front facade is south facing,
��the front left corner (southwest) is glazed with triple glazed low-e 
windows with insulated window frames,
��similarly, additional windows are added to the west gable,
��two roof lights (triple glazed etc.) are installed,
��a roof light is installed to allow sunlight into the kitchen.

Also,
��the cavity walls can be pumped with insulation or externally 
insulated,
��the attic can be insulated with 300mm (or more) of mineral wool 
insulation,
��solar panels are installed on the roof to provide hot water to the 
kitchen and bathroom.

a roof light allows 
sunlight to provide 
heat and light to the 
kitchen

Q.3.
a)
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Redesign of the interior layout:
��a draught lobby is introduced in the hallway
��the wall between the living and dining rooms is removed,
��the location of the kitchen and bathroom are not changed.
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Reasons for proposed changes to the external envelope:
��the increased glazing to the south west corner will greatly increase 
the amount of solar gain during the afternoon and evening,
��the roof lights will allow solar energy to penetrate deep into the  
dining area and kitchen,
��the extra glazing in the west gable will allow evening sunlight (during 
summer) to illuminate and heat the dining/ kitchen area.

Reasons for proposed changes to the interior layout:
��the draught lobby will reduce heat loss when people are entering or 
leaving the house especially during winter,
��removing the wall between the living and dining rooms will allow 
sunlight to penetrate deep into the house,
��this also creates a more ‘open plan’ layout that allows heat energy to 
permeate through the main living space (ie. living, dining, kitchen areas),
��the location of the kitchen and bathroom are not changed because this 
would require significant electrical and plumbing work and would greatly 
add to the cost and time required to complete teh work,
��this is a simple, cost effective and energy efficient adaptation of this 
house so as to improve its thermal performance.

b)
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Reducing the transmittance of sound 
in a house:

��mass - the acoustic insulation of 
a single leaf partition is proportional 
to its mass per unit area. Acoustic 
insulation effectively increases by 
5dB when the mass is doubled. A 
concrete party wall is commonly 
used to provide sound insulation 
between semi-detatched houses.

��completeness - airborne sound 
will travel through any gaps in a 
structure (eg. wall or floor). For 
example, it is essential that internal 
partition walls are fully plastered 
from floor to ceiling. Gaps are often 
found where services penetrate the 
structure (e.g. switches/ sockets 
where electrical cables enter a wall).

��isolation - discontinuous 
construction reduces sound 
transmittance by forcing the sound 
energy to transfer from one medium 
to another. For example, in double 
or triple glazed windows the sound 
energy must travel through glass 
then air/gas and then glass again 
- this reduces the amount of 
sound energy (i.e. noise) that travels 
through the window.

party wall: 
concrete 
block ‘on flat’

gypsum plaster 
on both faces

gaps in stud 
partition allow 
sound to 
penetrate

double glazing 
provides isolation

Q.4.
a)
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Two possible reasons why sound is transmitted between the houses, 
include:
��the first floor joists might be built into the party wall - this allows 
impact sounds (eg. people walking) to be transmitted through the joists 
deep into the party wall and the adjoining property
��the quality of workmanship might be poor - gaps in the mortar joints 
between the blocks and/or the plastering might allow sound to travel 
through the structure. 

floor joists 
built into the 
party wall

floor joists 
supported on 
steel joist 
hangers

ensure mortar joints 
and plastering are of 
a high standard

impact 
sound

Alternatively, a better option 
is to design the house so 
that the floor joists run 
parallel to the party wall.

sound travels along 
joists from one house 
to the other

b)
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Design of the stud partition:
��an additional stud partition has been added to the existing partition
��the new studs are staggered to prevent sound trasmission across 
the studs,
��mineral wool insulation (eg. glass fibre) is installed in the partition.

Principles:
��isolation - the studs do not bridge the partition so the sound does 
not have a path across the partition,
��flexibility - the mineral wool insulation is flexible so it dampens the 
sound.

Materials/ dimensions:
��studs -  timber 50x50mm
��headplate/ soleplate - timber 75x50mm
��insulation - mineral wool (eg. glass fibre or rockwool) 75mm
��plasterboard - 12.5mm gypsum plasterboard
��plaster - gypsum board finish coat 3mm (joints taped, nails spotted).

existing stud 
partition

new stud 
partition

staggered 
studs

mineral 
wool 
insulation

c)
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Layer/ surface Thickness 
(m)

Resistivity
(mK/W)

Conductivity 
(W/mK)

Resistance 
(m2K/W)

int’ surface - - - 0.104
plasterboard 0.012 - 0.160 0.075

airspace (dabs) 0.010 - - 0.170
hollow block 0.215 - - 0.210
ext’ render 0.015 2.170 - 0.033

ext’ surface - - - 0.048
total

resistance
0.640

U value  = 1/total resistance 
   = 1/0.640  = 1.56 W/m2K

U-value required = 0.27 W/m2K

U value = 1/total resistance

total resistance  = 1/U value
     = 1/0.27
     = 3.70 m2K/W

original resistance = 1.56 m2K/W
therefore, 
the increase in resistance required 
     = 3.70 - 0.640 = 3.06 m2K/W

Q.5.
a)

b)

0.461

0.461



���i�7UHYRU�+LFNH\�����

&RQVWUXFWLRQ�6WXGLHV��+LJKHU�/HYHO�6ROXWLRQV

Layer/ surface Thickness 
(m)

Resistivity
(mK/W)

Conductivity 
(W/mK)

Resistance 
(m2K/W)

int’ surface - - - 0.104
plasterboard 0.012 - 0.160 0.075

airspace (dabs) 0.010 - - 0.170
hollow block 0.215 - - 0.210
ext’ render 0.015 2.170 - 0.033

ext’ surface - - - 0.048
total

resistance
0.640

U value  = 1/total resistance 
   = 1/0.640  = 1.56 W/m2K

Two disadvantages of hollow block construction, include:
��poor thermal insulation:
��there is no insulation installed in this wall,
��this will lead to high heating costs and C02 emissions,
��the ribs in the blocks provide a thermal bridge,
��rain penetration and dampness:
��wind driven rain will penetrate the structure causing dampness 
internally.

resistance = thickness ÷ conductivity
so,  
thickness  = resistance x conductivity
    = 3.06 m2K/W x 0.037 W/mK
    = 0.1132m
    = 113.2mm

    5 120mm 
    (nearest size available for purchase)

Recommended wall:
��a solid masonry wall consisting of 
225mm concrete blockwork (laid ‘on 
flat’),
��minimum 200mm EPS external 
insulation,
��external render,
��internal plaster.

This wall will provide high levels of 
thermal mass to store heat energy 
from solar gain and other sources.

The high level of insulation will 
reduce heat loss and ensure 
efficient use of energy. This will 
reduce heating costs and carbon 
dioxide emissions.

c)



���

&RQVWUXFWLRQ�6WXGLHV��+LJKHU�/HYHO�6ROXWLRQV

i�7UHYRU�+LFNH\�����

1. Large area of glazing to the facade:
��if this facade is oriented to the south the house will benefit from a 
high level of solar gain,
��this will reduce the need for fossil fuel based heating,
��this will reduce CO2 emissions and heating costs.

2. Rainwater harvesting:

Design features that ensure the house has a low enivrinmental impact.

��a simple rainwater collector is installed on 
the rain water downpipe,
��collecting rainwater from the roof will reduce 
the household’s demand for water,
��many everyday tasks can be carried out using 
rainwater (eg. car washing, watering plants),
��water meters are going to be introduced soon.

3. Solar panels:
��solar panels are a sustaiable energy source,
��they are used to provide hot water to sinks 
and baths,
��this reduces fuel consumption, CO2 
emissions and heating costings.

Q.6.
a)
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Form of the house:
��a simple form best suits the Irish countryside; a house with a 
narrow plan, flat front, vertical emphasis to the gables, low eaves and 
a sturdy, solid feel. Urban or overly fussy looking styles should be 
avoided.

��houses that are compact require less energy for space heating. An 
external envelope area to volume ratio of less than 0.7 is ideal. This 
means that simple designs that avoid lots of projecting elements or 
additions are more energy efficient (and therefore more environmentally 
sustainable).

Materials and labour:
��locally sourced materials (e.g. stone, timber) must be used -  using 
local materials reduces the amount of transport involved. This 
reduces the embodied energy of the materials.

��natural materials should be used wherever possible. For example, 
cellulose (recycled paper) or sheep’s wool insulation can be used. 
Also, timber (sourced from a managed forest) instead of uPVC 
windows and doors.

��local trades people should be used where possible to ensure 
employment is maintained and to ensure the economical sustainability 
of the locality.

Design for lifetime use:
�� a sustainable house design allows the owners to adapt the way the 
house is used over time,
��for example, a high roof pitch will allow an attic space to be 
converted to a living space (e.g. bedroom) in the future as the family 
grows in size, higher roof pitches (e.g. 35 -45 degrees) also allow the 
effective use of solar panels,

��lifetime use means that the house is able to meet the needs of 
people at all stages of life from young children to eldery people,
��for example, every new home should have an acessible front door (no 
doorstep), doors should be 800mm wide (minimum), light switches 
and door andles should be between 900mm and 1200mm above finished 
floor level so that they can be comfortably reached by all. An 
accessible toilet should be provided at ground floor level.

b)
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b)
the height of the 
chimney above roof 
surface:

1. 1000mm minimum, if 
greater than 600 from 
ridge

2. 600mm minimum, 
if less than 600mm 
from ridge

(height measured from 
back gutter)

40mm min. 
clearance (fire 
prevention)

to ridge

flue liner
concrete capping
1:1:12 cement:lime:sand fill
100mm blockwork
19mm cement render

back gutter (cover flashing 
overlaps gutter lining)

gutter boards
tilting fillet

roofing underlay (overlaps gutter 
lining)

dpc tray overlaps... front 
apron

roof tiles
battens
roofing underlay
rafter
trimmer

Note: this solution is drawn scale 1:10 so it will fit on an A4 sheet - the question requires a 
1:5 solution (that’s twice as big as this drawing).

Q.7.
a)



22m hot 
supply room thermostat

storage 
cylinder

stove

pump & 
valves

15mm 
feed to 
rads

22mm return to boiler

thermostatic 
valve lockshield 

valve

control panel

control valve

room thermostat

downstairs radiators

22mm flow to radiators

upstairs radiators
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back gutter (cover flashing 

roofing underlay (overlaps gutter 

Q.8.
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�� the hot water storage cylinder would need to be replaced with 
a larger twin coil solar cylinder - this is to ensure that there is 
adequate storage available to maximise the amount of hot water that 
can be extracted from the system:
��a four person household would require a 200 litre cylinder,
��a six person household would require a 300 litre cylinder.

solar collector

air vent 
safety valve

flow return

hot supply

pump
expansion vessel

twin coil solar cylinder

cold feed (from cistern)

return (from stove)
flow (to stove)

pressure relief 
safety valve

b)
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The solar panel should be installed on a southward facing sloped 
roof.

Two factors in favour of this loaction:

��south facing - in the northern hemisphere, the sun is always to 
the south so it is essential that solar panels are installed facing 
southward,

��a pitched roof ensures that the solar panels are getting maximum 
exposure to the sun - the maximum sun angle in Ireland during the 
summer is approximately 60º (see note below). 

��a typical roof pitch of 25º to 35º would ensure effective use of the 
panel. A roof loaction would also be less likely to be overshadowed by 
neighbouring buildings or trees.

��maximum sun angle
��Mizen Head 62º
��Malin Head 58º

c)
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there is no break 
between the wall 
insulation in the cavity 
and the roof insulation 
on the rafters - using 
a deeper rafter would 
improve this detailthe cavity is fully 

filled at the window 
head to ensure there 
is no thermal bridge 
between the concrete 
lintels

the cavity insulation 
is continued up behind 
the concrete cill to 
ensure there is no 
thermal bridge

Q.9.
a)
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Two advantages of designing a building envelope to be free of thermal bridges 
include:

��reduced energy loss - reducing thermal bridges improves the energy 
efficiency of the home. As the level of insulation installed in buildings is 
increased the amount of heat energy lost through thermal bridges becomes 
more significant. Ideally the external envelope should be designed to be 
thermal bridge free.

�� prevention of dampness - thermal bridging creates cold internal surfaces 
that allows condensation to form on the walls when warm moist internal 
air meets the cold internal wall surface. This moisture leads to the 
growth of fungi (mould) that is harmful to health and unsightly.

b)
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‘isoquick’ type 
foundation for a 
passive house

Foundations suitable for a passive house:

An insulated foundation is necessary to avoid thermal bridging down 
through the inner leaf of external loadbearing walls (or through internal 
loadbearing walls). In a traditional foundation, the walls rest directly on 
the strip which rests on the soil. There is nothing to prevent heat loss 
through this path.

Insulated foundations prevent this by ‘wrapping’ the substructure in 
insulation. High density loadbearing polystyrene is used. A number of 
proprietary systems are available in Ireland. Each of these systems 
ensure that there is a thermal break between the ground and the 
substructure.

 

Airtight building envelope:

A passive house must have an airtightness performance of less than 0.6 
air changes per hour at fifty kilopascals. This ensures that heat energy 
is not lost through the building fabric (walls, floors, windows, doors, 
roof). 

Achieving this level requires a very high level of professionalism and 
‘workmanship’ from everyone working on the construction site. Every 
member of the team must understand the importance of the airtightness 
layer and ensure that nothing is done to damage or compromise it in 
any way. For example, electricians and plumbers need to be particularly 
careful when installing services that they do not damage the airtightness 
barrier. 

thermal bridge 
through inner leaf

Q.10.
a)
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‘isoquick’ type 
foundation for a 
passive house

Any deliberate penetrations of the airtightness barrier must be properly 
sealed. There must a continuous airtighness barrier throughout the 
entire structure. This is usually shown as a red line is sectional 
views. Proprietary tapes, sealants and barrier products are available in 
Ireland - these allow any building material (eg. timber, concrete, steel, 
plaster) to be bonded to any other material to ensure airtightness.

��when the house is being 
designed it should be possible 
to trace the airtightness 
barrier as a continuous red 
line on the sectional view - 
every joint must be considered 
to ensure that it is possible 
to achieve an airtight seal.

Windows and doors:
The windows and doors are the ‘weak link’ in the external envelope 
- they have much greater thermal transmittance (U values) than the 
walls. So, it is essential that the windows and doors of a passive 
house are designed to minimise thermal loss. Heat my be lost through 
the frame and the glazing. Heat loss through the frame is generally 
much higher than through the glazing.

Windows should have an overall U value of less than 0.85 W/m2K. The 
frames should be thermal bridge free. Triple glazing should be used. 
Low emissivity coatings should be used to retain heat. The glazing 
should have a transmittance factor (g value) greater than 0.5 to allow 
for maximum possible solar gain.
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Mechanical ventilation heat recovery is used in passive houses to provide 
a continuous controlled supply of fresh, clean air.

Moist, warm are is extracted from kitchens, bathrooms and storage 
areas. The heat energy in this warm air is transferred to the cool fresh 
air drawn in from outside. In this way, warm fresh air is supplied to 
the living room and bedrooms of the home. 

The extracted air and supply air do not mix - they pass either side of a 
metal heat exchange plate that allows the transfer of heat energy. The 
fresh air is filtered as it enters the house - this provides better air 
quality than simply opening a window. 

During cold weather a post heating element is used to raise the 
temperature of the incoming air to ensure a constant comfortable 
temperature of 20 degrees is maintained in the home at all times. 

A sound attenuator is used to ensure that noise does not travel from 
one space to another - this is particularly important for bedrooms.

The design of the system must be balanced for the entire dwelling to 
ensure that a minimum air change rate of 0.3 air changes per hour is 
achieved. Also, 30m3/hour/person of fresh air must be supplied.

woodfibre 
insulation

spruce/ fir 
frame

larch/ oak

triple glazing 
Ug=0.5 W/m2k

thermal break

thermally broken 
spacer

b)
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hall w/c study

living room

dining room

kitchen

North

outdoor air 
intake exhaust

heat 
exchange 
unit

sound 
attenuator

fresh air supply

stale air extract

South

post heater

supply zone

extract zone

A ground floor plan of a terraced house showing the MVHR 
installation:
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Two advantages, include:

��MVHR provides a constant supply of fresh clean air - the filters in 
the unit ensure that everyday contamination and pollution (e.g. dust, 
pollen, traffic fumes) are removed from the air before it is supplied 
to the interior spaces, and humidity is controlled,

��MVHR is a very low cost way of heating a passive home - because 
teh heat exchange unit is over 90% efficient most of the heat energy 
is retained in the home - a typical unit is powered by a fan using less 
than 50W of energy. Average annual space heating costs are in the 
region of ¤50.

Two disadvantages, include:
��the system requires electrical power - it will not work in the event 
of a power cut and the home owner will have to open some windows 
to supply fresh air,

��the filters must be changed annually to ensure that the system 
continues to work optimally. 

c)
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In this excerpt the author makes the following points:

“the most successful neighbourhoods are well connected”

By this the author means that the area has a number of key features 
that make encourage people to get out and about in their local area 
without haivng to rely on their cars for everything. 

These include:
��a well designed neighbourhood is legible and easy to get around,
��it has attractive routes in and out for pedestrians and cyclists
��it is located in or close to a mixed-use centre that has local services 
(e.g. shops, community centre, church, schools),
��it’s layout makes it easy for a bus to serve the area,
��the layout links to existing movement routes and the places people will 
want to go,

“they are place where people can live at any stage of their lives”

Here, the author means that the neighbourhood is varied in the type of 
homes that it provides and the type of people who can live in the area. 

Features include:
��new homes suit a range of people and households
��GHVLJQ�DQG�OD\RXW�HQDEOH�HDV\�DFFHVV�E\�DOO��H�J��HOGHUO\��ZKHHOFKLDU�
users),
��WKHUH�LV�D�UDQJH�RI�SXEOLF��FRPPXQDO�DQG�RU�SULYDWH�DPHQLW\�VSDFHV�DQG�
facilities for children of different ages, parents and the elderly
��SXEOLF�RSHQ�VSDFHV�DUH�FOHDUO\�GHILQHG�DQG�DFFHVVLEOH�DQG�RSHQ�WR�DOO�
��QHZ�EXLOGLQJV�SUHVHQW�D�SRVLWLYH�DVSHFW�WR�SDVVHUV�E\�DYRLGLQJ�
unnecessary physical and visual barriers

“tend to have a wide variety of things to do within them”

The author is refering to the concept of ‘variety’ - this means that the 
neighbourhood has been designed to include a mixture of buildings and 
spaces that can meet the needs of the people without the necessity to 
travel long distances by car. 

These include:

Q.10 (alternative) 

Trevor Hickey

Trevor Hickey

Trevor Hickey



��� i�7UHYRU�+LFNH\�����

&RQVWUXFWLRQ�6WXGLHV��+LJKHU�/HYHO�6ROXWLRQV

��activities possible in the area contribute to the quality of life of the 
people living in the neighbourhood,
��XVHV�WKDW�DWWUDFW�WKH�PRVW�SHRSOH�DUH�LQ�WKH�PRVW�DFFHVVLEOH�SODFHV�
��QHLJKERXULQJ�XVHV�DQG�DFWLYLWLHV�DUH�FRPSDWLEOH�ZLWK�HDFK�RWKHU�
��KRXVLQJ�W\SHV�DQG�WHQXUH��H�J��RZQHU�SFFXSLHG��UHQWHG��ORFDO�
authority) add to the choice available in the area,
��VKRSV��IDFLOLWLHV�DQG�VHUYLFHV�KDYH�EHHQ�GVLJQHG�WR�FRPSOHPHQW�WKRVH�
already available in the neighbourhood.

Three guidelines include:

The layout should be carefully considered to ensure the 
neighbourhood has people friendly streets and spaces. 

To achieve this the following guidelines should be applied:
��SHGHVWULDQ�DQG�YHKLFXODU�URXWHV�VKRXOG�EH�HDV\�DQG�ORJLFDO�WR�QDYLJDWH�
around,
��WKH�OD\RXW�VKRXOG�IRFXV�DFWLYLW\�RQ�WKH�VWUHHWV�E\�FUHDWLQJ�DFWLYH�
frontages with front doors directly serving the street,
��WKH�VWUHHWV�DUH�GHVLJQHG�DV�SODFHV�LQVWHDG�RI�URDGV�IRU�FDUV��KHOSLQJ�
to create a hierarchy of space with less busy routes having surfaces 
shared by pedestrians, cyclists and drivers,
��WUDIILF�VSHHGV�DUH�FRQWUROOHG�E\�GHVLJQ�DQG�OD\RXW�UDWKHU�WKDQ�E\�
speed bumps.

The neighbourhood should provide both privacy and amenity.

This can be done by ensuring:
��each home has access to an area of useable private outdoor space,
��WKH�GHVLJQ�PD[LPLVHV�WKH�QXPEHU�RI�KRPHV�HQMR\LQJ�GXDO�DVSHFW�
��homes are designed to prevent sound transmission by acoustic 
insulation or layout,
��ZLQGRZV�DUH�VLWHG�WR�DYRLG�YLHZV�LQWR�WKH�KRPH�IURP�RWKHU�KRXVHV�
or the street
��adequate privacy is affordable to ground floor units.

The neighbourhood design should provide safe secure and enjoyable 
public areas.

These guidelines will help achieve this:
��all public open space should be overlooked by surrounding homes so 
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that this amenity is ‘owned’ by the residents and safe to use,
��WKH�SXEOLF�UHDOP�LV�FRQVLGHUHG�DV�D�XVDEOH�LQWHJUDWHG�HOHPHQW
in the design of the neighbourhood,
��FKLOGUHQ�V�SOD\�DUHDV�DUH�VLWHG�ZKHUH�WKH\�ZLOO�EH�RYHUORRNHG�
safe and contribute to the amenities of the neighborhood,
��WKHUH�LV�D�FOHDU�GHILQLWLRQ�EHWZHHQ�SXEOLF��VHPL�SULYDWH�
and private space,
��URDGV�DQG�SDUNLQJ�DUHDV�DUH�FRQVLGHUHG�DV�DQ�LQWHJUDO�ODQGVFDSHG�HOHPHQW�
in the design of the public areas.


