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Energy Bfficlency

Introduction:

Energy efficlent building design s all about the creation of homes
that ave comfortable for people to live tn all year round. That is,
natwrally cool tn summer and warm tn winter without the need to
use costly and time consuming energy sowrces. Temperature and
light ave waintained at comfortable levels with a minbmuon
requirement for ‘active systems’ such as heaters, alv conditioners,
and daytime Lighting.

Energy efficlency has many benefits for home owners:

Save money - Uf the sun heats and lights your home, your power bills
are significantly reduced.

Less effort - if passive design features heat Your home, tasks such
as wood stacking and splitting are significantly reduced.

This brochure is intended to promote understanoing of how to use the
sun's energy during the building design stage to achieve energy
efficiency. The practice of energy efficlent design will help reduce
demand on non-renewable energy resources consumed by the heating
and cooling of buildings.

These guldelines seelk to assist by ldentifying the key principles in
utilising the suns energy.
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Note:

(deal energy efficiency siting,
design and landscaping is not
always achievable for a nunmber
of veasons (see below.)

v wmost Lnstances however, a
compromise con  be  struck
between  achieving  energy
efficlent goals and the range of
lssues pertinent to any given
site, including;

e The location, orientation
and size of a block may not
allow a building to be lde-
ally ortentated or sited.

® Nelghbouring  properties
may have structures which
overshadow where property
owners want to build.

e Bushfire protection,
landscape protection,
bushland and habitat
conservation, cultural
heritage cowservation,
streetseape, whloan design,
and ammltg. These Lssues
may need  to  take
precedence, depending  on
thelr velative significance,
under cevrtatwn
clrewmstance.



Pr’w\,cipLe 1 Site awaLgs'Ls

Analysis of a development site and its characteristics
ls o ey element in the design process for maximising
use of the sun’s energy - heat and light.

Site  analysis involves assessing a  vange of
evvironmental factors that can affect the development
of a site. The complexity of the analysis will vary
depending on size, and potential impact, of the site
belng developed.

Usually for residential sites, a simple annotated plan
or diagram which considers key site characteristics
(such as aspect, slope, shaded areas from any
swrrownding buildings and trees) and relationships to
adjacent properties ano streets is sufficlent.

Bssentially it ls important to determine and note any
special characteristics of the site such as slope,
drainage, views, velatlonship to the street, type, and
size/condition of trees on, or affecting, the site.

Three steps for Site Analysis

1

(entify any aveas of the site that may be shaded by existing
buildings, structures, or vegetation on the site or adjacent to the
site. The idena is to ensure that the northern side of the proposed
house will not be shaded tn winter. (See Principle 3, pages 4 - €)
Note angle and direction of ground, as any slope will affect
shadow length. (See Principle 3, pages & § 7)

2

A) ldentify divection of prevailing summer breezes which can be
used for swmmer cooling ~ generally from South - East to South
in Hobart. (See Principle 41, page 19)

B)

(dentify divection of prevailing winter winds from which the house
needs to be protected — generally from North-west tn Hobart.

(see Principle 5, paYE 22)

32
Determine angle of the house tn regard to the sun.

Alm to angle house within the range which takes as full advan-
tage as possible of the sun's energy for heating and daylight (See
Principle 2, page 3)

TOV0 77
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(dentify areas that may be shaded
by buildings or vegetation.

winter winods
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2 Sumwmeer breezes

(dentify direction of prevailing
winds.
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Determine the angle of the house ln
regard to the sun.




Principle 2 Orientation of buildings

In order to take advantage of the sun's energy , it is
best to orientate buildings <o that owe of the longer
stoes (with main daytime Living arens) faces north.

i Hobart, buildings are best orientated within the
range indicated on the diagram below to achieve early
morning ‘warm up’ and minimise overheating from
Late afternoon sun.

Buildings ortentated outside this range will wot take
full advantage of the sun’s energy, and will receive
Light and warmth {for a Limited part of the day only.

A more westerly aspect Ls Likely to result tn overhenting
during summer afternoons.

A wore easterly aspect is Likely to result in need to
install significant artificial heating systems for heat-
ng during winter.

é =<
True north

Note:

In South-East Tasmania, True
North is ap]:rox’umatch 130
west of Magwnetic North s

The long edge of the building
should face north.

SOV FT VTTRETVITIO




Principle 3 Spacing of buildings

(to avold overshadowing )

careful siting and spacing of buildings can wmaximise
potential gains of natwral heat and light. Loss of heat
and Light is often the vesult if northern elevations of
buildings arve shadeo (overshadowed).

(£ s lmportant to ensure that new buildings, and
useable private open space (l.e garden), are located so
that they are not overshadowed by existing structures/
vegetation/raised ground.

Lllkewlse, [t s meovtawt that wnew structures/
vegetation do wnot overshadow buildings and private
Open Space areas on adjaaewt propevties.

2a0) Shadow Lengths

n winter, buildings, vegetation and other features can
cast shadows which ave two to three times thelr helght.
As o gulde, Table 1 indicates the length of shadow at
varlous times of the year, assuming a 1 metre high
feature on flat ground.

[t is bmportant to wote, however, that shadow lengths
can vary significantly depending on the time of the
day, time of the year, slope of the land, and the height
of the structure/vegetation.

(To weaswre the shadow length of higher features,

multiply the helght by the shadow length tndicated in
Table 1).

TABLE 1.

Shadow lengths of a 1m high feature on flat ground at various times of the

SOV 70 OVITI01S

year and da Y-

jam/spwu Noown 11awu/1pwu
> st June 4.35 metres 2.20 metres 2.30 metres
215t Mareh
S 1.59 metres 0.90 vuetres 0.96 metres
P37 September
>ond December 0.86 metres 0.34 wnetres 0.43 metres

Alternatively, the formula;
St =H/Tand

can be used in conjunction with
Table 2 to weasure shadow
length.

where:

S s the shadow length on flat
lanot

H s the helght of the structure or
vegetation

Tanb represents the values (actual
degrees ave shown L brackets) in
the cells e Table 2.

Definltion of Tan; in the instance
of a right angled triangle;
OPP
Tanh = —
adj

PP nyp



Principle 3 Spacing of buildings

(to avold overshadowing )

2a) Shadow lengths

TABLE 2: Vertical sun angle value (TanB) at varlous thmes of the year and Diag

contimnied

SOVITETING 30 OVTo04S

n Hobart. (Actual angle shown i brackets) C
TIME oF DAY
eastern  Stan- 11am 100m 9am gam Fam eam sam
davd 12 Noon 5 § 5 5 § 5 5
Time 1pma 2pm 3pm 4pm Spm epm Fpm
Daylight sav- 12unoom [ 11am 10aMm gam am. Fanm eam
ngs ipm 5 5 5 5 5 5 5
Time 2pm 3pm 4pm Spwm epmm Fpm fp
MONTH OF
THE YEAR
22 December 2.90 2.26 1.66 1.15 0.7€ 0.51 0.27 011
(71°) (67) (597 (49 (=) (27) (157 (&)
26 February §|  1.54 1.28 1.1 0.1 0.52 0.21 012 N/A
17 October (57) (54°) (42 (297 (22) (17 (#)
21 March § 141 1.04 0.4 0.62 0.40 0.19 N/A N/A
23 September (42) (4¢e) (40) (z2) (22) (119
14 April § 078 0.F5 0.62 0.4% 0.27 0.09 N/A N/A
21 August (z2) (=79 (=29 (25°) (15°) (5%
21 june 0.45 042 0.32 0.22 0.06 N/A N/ A N/A
(24) (22°) (18) (12" (4°)

2)

Worked example:

Shadow Length =

Helght of wall

To find the length of shadow (SU) thrown from a 3m high
wall along flat ground around 12 noon (Eastern Standard Time)
on the 23 September.

(value for Tan 4 degrees in relevant cell in Table

Helght

Tan 48 °

2m
1.1

2.Fm




Principle 3 Spacing of buildings

(to avold overshadowing )

2b) slopes and shadow lengths

The slope anol aspect of Land has a significant bmpact
wpon the extent of shadows produced.

Generally  speaking, worth facing slopes genernte
swaller shadows than south facing slopes (See page

F):

. Consequently  In energy efficlency  terms,
north-facing slopes permit closer spacing without
loss of potentinl solar heat and wnatwal light
gain. (Shorter shadows)

. The potential for, and degree of, overshadowing (s
higher on south-facing slopes.

. Spacing buildings too closely on south-facing
slopes can cause severe overshadowiing.

Subdivisions may or may wot have taken these
matters into account during the design process.

There are however, varlous planning and bullding
design solutlons which can utilise the sun's energy as
much as possible, for tnstance:

. Taller buildings/structures/vegetation/ete, can
be located on the lower part of south-facing
slopes,  with  lower developments  on  the
northern side.

. Roofs can be designed to allow sunlight to enter.

SOVITOTING 70 OVITI0AS

Roofs can be designed to allow
sunlight to enter to provide natu-
ral heat gains and Lighting.




Principle 3 Spacing of buildings

(to avold overshadowing )

2b) slopes and shadow lengths

[<=>|

Short shadow

South

Novth

SOVITOTING 70 OVITI0AS

North Facing Slopes

Principle:
north  faclng  slopes  generate
smaller shadows thawn south  fac-
bng slopes.

Application:

Locate taller developments on the
wpper side of the worth facing
slope.

Buildings can be quite close
together without overshadowing.

Long shadow

South

Novth

South Facing Slopes

Principle:

The potential for, and degree of,
overshadowing s
south-facing slopes.

higher on

Agpplication:

Locate taller developments on the
lower side of the south facing
slope.

Space building apart to avold
overshadowing.




Principle 3Spacing of buildings

2c) Shadow direction

To work out the approximate direction of wheve the

(to avold overshadowing )

shadow will fall in relation to the building, structure or
vegetation, refer to Table 3.

TABLE =

Shadow directions from a bullding/structure vegetation at vari-
ous times of the year and olag. (Eastern Standard Time)

215 June 21t March | 224 December
5
2z September
j an N N N
42° 55° 77°
11am N N N
W S
14° 22° 37°
Noown ;9\ ?NQ ﬁ
o° o° o°
1PVM’ N N N
° o/ o/
15° >< 290 37°
N N
2pm N
P X %
42° 550 77°

SOVITETING F0 OVTI01S




Principle 4 Building deston and

construction

40) Building Llayout

The physical form of buildings influences their ability to;
- maRke best use of the sun’s energy, natural Light, and

- to employ natwral ventilation (from prevailing winds).

The layout of spaces within houses in relation to the
movement of the sun though the sky ls an mportant
factor in terms of energy efficiency.

Spaces in houses weed to be lald out to suit the way n
which the residents want to live. Four categories of space
are common to most nouses; theg ave:

J Living (Lounge, dining, family,
kitchen, stm{g, egte.)
) Sleeping  (bedrooms)

° Service (bathroom, kitchewn, Laww{rg,
storeroonns)

° Clreulation (6wtr5, MaLLwaMs, covridors)

The northern sides of buildings are good Locations for Liv-
ing areas, which usually have the largest heating and
lighting requirements.

The centre, east, west anol south sides of houses are goool
locations for sleeping, service and clreulation areas.

7

7

WV TLIVIALOVTY =2 VDTS F]




Principle 4 Building desion and
construetion

7

40)Building layout conthued..
Service zones (

The kitchen and bathroom ave two of the wmost
expensive elements of a building. If the design of
these elements s efficlent, the use of rvesources, both
financial and material, can be reduced.

Service rooms: Ritchen, bathroom and laundry should
be grouped together. This reduces the amownt of piping
required to service the building.

4

MITQINALSVITY 3 VDTS5

[t Ls bmportant to insulate the hot water cgt’mder and
locate it as close as possible to the point of use, to Passive Solar Principles,
reduce the required piping and minbmise heat Loss. Key:

Note: A small arveas of west facing

As hot water travels through the pipes It cools, thus the glass with external shading

closer the source (hot water cylinder) s to the point of - Large areas of north facing
use (kitchew, bathroom) the less energy s wasted olass with external shading
(and thus money is saved on energy costs.) of summer sun
c Main daytime Living arens
facing north
D Swall aveas of east facing
glass
Suw's path € Swall aveas of south facing
glass
F Sleeplng and service areas

facing south

Clreulation aveas (e.g Huall)
ave central

ol .. 99 .. &
I (e
” ) ®



Principle 4 Building desion and

11

construction

4b) windows walls, Roofs awnd
Floovrs

windows are the main means of achieving desired
solar heat gains, watweal Llight and ventilation.
However, they can also be a major route of internal
heat loss awnd excessive heat gain resulting in
overheating,.

walls alsp offer opportunities for solar heat gain, but
again can be a major source for internal heat Loss
through:

. Exhaust fans and vents,
. Gaps arouno winoow,
D Door frames,

Joints between walls, ceilings and floors,

Up flue of open fireplaces, ete.

Roofs and floors offer opportunities to wmaintain
internal comfort levels, but also provide avenues for
undesirable internal heat loss through un-tnsulateol
floorboards and ceilings.

The following pages offer some solutions to
maintaining the appropriate levels of comfort for
people Living in buildings.

7

7
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Principle 4 Building desion and

12

construetion

4c) The vole of suwn spaces

Sun spaces

As the name suggests, tn addition to extending living space,
Sun spaces can greatly enhance use and enjoyment of the
sun’s heat and Light.

Suwn spaces can alsp assist with ventilation management.
Sun spaces are best used as theomal buffers, serving as an
intermedinte space between Lndoor and outdoor
environments.

deally, sun spaces face north and are free of overshadowing.
The use of double glazing and tnsulation tn the floor and
stole walls will assist tn lengthening the time tn the day and
year in which the sun space will be comfortable.

High and Low Level opening vents and blinds need to be
provided in the space to help repel excessive summer hent.
Main building walls, windows and doors facing the sun
space should be insulated to the same standard as any other
part of the external building shell. This will help avold
summer overheating and winter heat-loss within the wmain
butlding.

solar gain

n addition to extending living space, Sun Spaces can grently
enhance use and enjoyment of the sun's heat and light.

Roof lnsulation
A high standard of voof nsulation is one of the most cost
effective ways of saving energy. A roof can also be designed

STIOIS VIS F7 FT0X IV L

Floors L
1
|
|

T T T |
|

5L Al - A Co
A\ o o -, =8
‘S\h [ LT

A Conerete Slab Floor
Tiles or Carpet, conerete and 50mm
’PoLgs‘cgr@v»e sheet = R2.00

— WK

A Tlmber Floor
carpet, floor, air space and reflective
foil = R1.12

to lncorporate solar panels and skylights, making further

use of the sun’s energy.

Floors

Floors can be insulated to reduce Lnternal heat loss, to assist
in maintaining higher tnternal surface temperatures ano to
minimise draughts. Different types of floor construction ve-
guire different insulating weethods. Therefore, choice of
construction and extent of insulation are Important
constderations.

Y00 IM
A Tlmber Floor

carpet, floov, and insulation
batts/bonvds/blankets = R 1.92

R = Thermal Resistance to the pas-
snge of heat provided by an element
(Roof, floov, wall ete.)




Building desion and
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Principle 4
construction

windows

Size:

Large windows placed on the side of a building orientated
within the vange which takes as full advantage of as
possible the sun's energy for heating and daylight (see
Principle 2, page 3), will adwit more sunshine to heat and
Light the building.

Large windows however, can provide diminishing returns as
they allow heat to be lost to the outside if un-insulated.
Windows way also incrense the Llikelihood of sumimer
overheating if tnappropriately positioned.

Small windows placed on the eastern, western and southern
faclng elevations help to  reduce potemtial  swmumer
overheating and loss of heat tn winter. nsulating winoows
WILL further assist these abms.

Type of glazing:

The use of double glazing, or glass that has been conted to
Limit solar gain or heat Loss, will veduce the amount of Light
passing through the windows. However this is offset by the
bmproved heat insulation which these forms of glazing offer.

Frames:

The waterial of window frames has a large mpact on heat
loss through windows. Frames wade of conductive material
(.9 Aluminum), transmit substantial amounts of heat out
of the building. This is poor in terms of energy efficlency,
lnereasing heating requirements, and therefore costs.

Energy efficient alternatives nclude timber frames and
frames with  thermal breaks. nitially  these frames are
move expensive than standard frames, but permanently
vreduced heating costs wore thawn recover the cost in the
medivm to long term .

wWindow design:

The design of windows (s very bmportant to regulate the
amount of sunlight, heat and cooling alr entering build-
ings. windows which allow the size of openings to be varied
ave the most effective.

SATV]

External surfaces:

Through careful planning and
desion, the need to sereen or filter
sunlight with blinds or curtaing
caw be effectively  removed.

external shading:

External  shading from
appropriately sized overhanging
structures such as eaves, pergoms,
awnings, window shutters and
lowvres  con  be odesigned  to
moderate solar gain in swmmer
and  faciliate solar gain during
winter.

nternal shading:

nternal shading devices such ns
blinds, drapes, and curtains will
only reflect a portion of the sun’s
energy back outside. Whilst this
may veduce heat gain to some
extent, it is wore effective to
prevent the wawanted heat from
entering the bullding in the first
place. This wmethod also ensures
that light levels can be woderated
independently of temperature.



Principle 4 Building deston and

construction

4d) Paths for alr leakage

There are a vwunber of places in houses where atr can
leak out, the diagram on page 15 illustrates some of
these.

Below are sugoested solutions, to minlmise heat Loss

and draughts:

o sSkylights provide a nwumber of avenues for air
leakage. BY using double glazing or glass which
has beewn coated to Limit solar heat gain/loss, the
amount of heat lost through the glass is grently
reduced whilst retaining the additional Light they
provide. During installation, all gaps between the
skylight and the main building should be packed
with appropriate insulating material.

o Some light fittlngs need to be vewted into voof
spaces to avoid heat build-up. Such venting
provides for substantial heat loss.  nstalling
low-voltage, compact  fluovescent, or  other
non-vented Llighting s an  energy efficient
alternative.

o Exhaust fans are designed to transfer significant
amounts of atr from inside the building. This is
not always destrable- e.g on cool days. BY
installing exhaust fans which snap shut when not
bn use, heat Loss will be reduced.

e Flreplaces (especmug open ongs) also transmit
stgnificant amounts of aitr out of buildings.

Installing dampers to close off chimmneys when
not bn use and sealing around gaps between flues
and wain buildings with appropriate insulating
materiol will stgnificantly reduce internal heat
loss.

Note:

Consideration should be given to alr leakage Lssues
whilst comstdering ventilation requirements.  The
ability to woderate the amount of alr passing
through a building Ls critical:

Good design: Cosy tn winter/ cool bn summer
% Poor Design: Dravghts in winter/stuffy bn summer

FOUOTT T

Alr lenknge equates with waste of
both energy and money.

Whewn a building s heated, energy
Ls transterved frow the heater to the
atr. tf substantial amounts of air
ave passing out of the building and
lost, thew a substantial amount of
the money spent on heating s also
wasted.

n ovdler to reduce the waste of both
money and energy air leakage
should be mintmised.




Principle 4 Building desion and
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construetion

4d) Paths for alr leakage
COMELAUED .o

Gops  around  windows and doors provide many
opportunities for much heat loss from within build-
lnos.

Avenues for alr leakage can be minimised by:

- packing gaps with appropriate insulating material
prior to fittlng avchitraves and lining boards.

- filling smaller gaps between architraves and wall Lin-
ing with cauliking compownd, and

- bnstalling rubber or foam seals around edges of win-
dows andl external door frames.

qops  between  floors  and  walls, and  between
floorboards, provide opportunities for heat Loss.

Again atr Leakage can be minimised by:

- packing gaps with appropriate insulating material
prior to fitting floors and wall Linings, ano

- filling smaller gaps between floor boards and wall
linings with caulking aompowxwi, and  Lnstalling
wndlerfloor insulation.

qops between new building extensions and existing
buildings can provide many opportunities for heat Loss.
Alr Lleakage can be minimised by:

-packing gaps between both structures with appropriate
lnsulating material, and

- filling smaller gaps with caulking compound, anol
installing appropriate insulation.

U OTT

Paths for aiv leakage




Principle 4 Building deston and

construction

4e) Thermal mass

Tasmania’s cool temperate climate means that the storage of heat
through thermal wmass s an mportant factor in achieving
occupant comfort.

SSUV TOVWIAIY L

Thermal mass’ describes materials whiteh have the abitltg to absorb
and stove heat. Generally, the heavier and denser the material, the
more heat they will store, and the longer it will take to relense that
heat.

To take as full advantage of the sun's energy as possible,
buildings weed to be constructed of wnterials which have good
thermal mass, such as rock, stone, bricks and concrete.

To be wmost effective it ls suggested that consideration be given to
locating such waterials:

Thermal Mass:

The higher the value, the
higher the heat storing

o nside the insulated fabric of buildings. ) 5
capacity of the material.
o In north-facing Living arens where they can absorb
directly the winter sun and Light. Table 4 (page 17) compares

the approximate thermal mass
of materials commonly used
n building construction.

Thermal Mass of water

whilst not a common building
waterial, water has lbeen used
suceessfully in the construction
of walls and has exceptional
thermal wass  properties
(g2gkj.m2k.) This figuwre s
twice that of Dolerite, the mate-
rial with the wnext highest heat
storing capacity).




Principle 4 Building desion and

construetion

4¢) Thermal mass contlnued.........

TABLE 4: Thermal Mass of various Materials

Thickness [Thermal Mass
of the Material | (in Rj/mPK)
Material ()

Dolerite (Rock / Stone) 200 42z
10-21 solid brick 190 410
L Adobe 200 340
Cowncrete 100 2021
L Adobe / Mudbrick 200 200
Concrete block 90 194
clay brick 113 187
10.01 regular brick 90 151
Clay brick (z.5kg sclid + 0.5kg wortar) 110 142
Clay brick (z.0kg face + 0.5rg wmortar) 110 124
L Aevateo concrete block 100 50
Flore cement sheet (compressent) 12 22
\Wood flooring (harotwood) 19 25
\Wweatherboarol (softwoool) 15 16
Flbre cement sheet &

Plasterboara 10

Glass ]

Expanded polystyrene (ePs-class 50 1.8
<L)

Cork & 1.6
Roclkewool (batts) 50 1.5
Floreglass (batts) 50 0.5
ALy 50 0.5

17

SSUV TOVWITIV L




Principle 4 Building desion and
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4¢) Thermal mass contlnued.........

The sun's light falls upow the earth at varying angles depending
upon the time of year. As illustrated below, summmer sun ts ‘high,
winter sun s ‘low’. This offers opportunities to control the amount
of solar gain, e.g woderate summer heat/gain anod waximise
winter heat/gain.

Summner Sun - high
Excluded by external shading
devises.

winter Sun — low
enters building and
warms thermal mass.

Thermal mass soaks up heat

D

Heat vadiates back Lnto voom

SSUWI TO WA L

Dﬂg
During the 0{018:

b summer, external shading
devices prevent tnternal walls and
floors with thermal mass belng
exposed to summer sun. They
remain cool, providing relief from
the prevailing heat.

Low winter sun enters the bullding
through Large north facing
windows. nternal walls and floors
with thermal wmass soak up the heat.

Night
During the Night:

I summer, whew evenings can be
hot, thermal wass, having been
lsolated from  hot swmmer sun
during the day, vemains cool
providing  comfortable ambient
temperatures.

v winter, when evenlngs are
generally cold, the heat absorbed by
the thermeal wass, awnd  stored
during the day, is relensed back
LWED rooms.




Principle 4 Bullding deston and

construetion

4f) ventilation and cooling

(n Tasmanla, attentlon usually focuses on providing
warmth tn winter, without much thought to ventilation
and cooling  n swwmer. Often there is scope to
accommodate both at the same tlnee.

caveful thought to building design, in particular window
location, size, awnd type, can reduce veliance on artificial
ventilation systems (such as alr conditloning and
electric fans) Prevailing watural breezes can be used to
provide ventilation.

AN A

I Fa WLZLI; Room

Lounge/Dining
BeAhroon LE, wadry | Bathroom Fedivoonm %ﬁvoom

Garnge we

- Orientate bulldings to benefit from south/easterly to
southerly cooling afternoon summer breezes.

- Vewtilation weeds to be controllable bn order to prevent
wawanted heat Loss.

- A rule of thumb suggests that the openable size of any
opening should not be less than 5% of the floor arven of the
roomt to which it belongs.

- Locate openings on opposite sides of the building and in
line with each other to assist ventilation cooling by
prevailing breezes.

- But remember; windows facing east ano west need to be
smaller thaw those factng north and will probably  require
shading to protect from worning and afternoon sun.
windows on the south will need to be as small as possible to
minbmise heat Loss tn winter.

lt Is bmportant to consider alr leakage when facilitating
19 ventilation. See notes on page 14 and 15.
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openable wingows and  doors
need to be appropriately placed
and large enough to allow for
effective cross-ventilation; i.e to
allow alr to enter the building
from one side, pass through and
out the other side, veplacing
warm lnside alr with cooler out-
stde atr.
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49) tnsulation

nsulation performs two bmportant functions when
installed tn windows, walls, cetlings and floors. It:

e reduces heat Loss through the building shell.

o reduces potential for the lnside of buildings to
overheat.

nstallation of Insulation n combination with
corvect building orientation, appropriate thermal
mass and window design can deliver appropriate
thermal comfort levels, with wminimal need for
artifictal heating.

The insulation effectiveness of materials Ls

expressed in terms of thelr vesistance as R-values.
The larger the R-value, the wore effective the
tnsulation.

The following minlmum R-values are required, by
the Bullding Code of Australia, for Hobart:

o Rpofs/Ceilings to have insulation adoled with an
R-Value of 3.5; vesulting in a total R-value of about

2.9.

® Brick veneer/Weatherboaro/Cement Sheet walls
to have tnsulation added with an R-value of 1.5; ve-
sulting tn a total R-value of about 1.9.

e Concrete Block/Cavity Brick walls to have
insulation addeo with an rR-value of 1.0; resulting
in a total R-value of about 1.9.

e Floors to have insulation added with an =r-value
of 1.0; resulting n a total R-value of about 1.7.

Table 5 (page 21) indicates the R-values of
varlous  common  types of comstruction, both
un-tnsulated and tnsulated.

VITTIO TSV




Principle 4 Bullding deston and
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49) Insulation contlnued

TABLE 5 R-values for various types of Construction

Sheet.

TYpe of Construction Total R-value
Un-insulated Construction
unlined and un-insulated Roofs and ceilings. 0.F0 (Summer)

0.25 (winker)

Un-insulated weatherboards with 10mm plasterboard 0.54
Lnternal Lining.
Un-tnsulated brick or block veneer with 10mm plasterbonrd 0.52
internal linting.
Ln-tnsulated brick or block cavity wall. 0.52
Mud brick (zoomm thick). 0.24
L Autoclaved aerated concerete (200mm thitck) and render 1.71
coated.
Single glass windows without curtains. 0.1F
Double-glazed windows without curtains. 0.34
U -lnsulated Concrete Floor 0.26
Un- bnsulated Timber Floor 01
Insulated Construction
Roofs with R3.5 lnsulation. 3.90
Wweatherboards with 10mm plasterboard Lining and reflective 0.92
foll tnsulation between.
Wweatherboards with 10mm plasterboard Linkng and R2 2.7
Lnsulation between.
[Brick or block veneer with 10mum plasterboard internal 1.4€
Lining and reflective foil between.
[Brick or block veneer with 10mum plasterboard sheet internal 2.50
Lining and R2 insulation between.
[Brick or block cm\/LtM wall with 5omm polystyrene sheet 1.85
between.
Single skin bnsulated block wall (200mm thick), renoered 1.75
putside, with 1omm plasterboard on the inside.
Hollow cement blocks (2x90mm thick) with 20mm 1.5
polystyrene sheet between.
Single glass with close fit curtains. 0.5
Double glazing with close fit curtains. 0.68
Floorboards, carpet, alrspace, with reflective foil under. 112
Floorboards, carpets, with insulation batts, boards or blanieet 1.92
unoler.
Concrete floor, carpets or tiles, with 5omwm thick polystyrene 2.00

21
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Note:

For more lnformation on lnsulation
lnstallation see:

Your Home Technical Manual
www.yourhome.gov.au/technical
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Landscaping is an lmportant consideration tn terms
of maximising the energy effictency of buildings. It
is critical to the core objectives of energy efficiency. It
caw:

. facilitate solar heat gain,

° reduce potentiol for overheating tn summer,
° mintmise cold atr draughts tn winter and
o provide maximum daylight gain.

Poorly placed vegetation and tnappropriate positioning
of bulldings in relation to existing trees can
undlermine these objectives.

A key aim of landseaping for solar heat gain (s to
avold overshadowing. It is important, therefore, to pay
particular attention to the spacing of landscaped
elements  (Le earthworks, walls and vegetation) in
relation to buildings and the sun's path through the
sky.

Generally, vegetation, when mature, should not block
winter sun from entering windows or from reaching
solar collectors (.9 solar panels)

Vegetation placed close to buildings, particularly on
thelr north and enst facing sides, can also help to
reduce over-heating tn summer or Late afternoons,  al-
though its use for such purposes weeds very careful
thought. Dectduouns (leaf shedding) vegetation offers
particular possibilities because it can provide extensive
shading tn summer, when in leaf, and allows sun-
shine to filter though bare branches in winter when
leaves have fallen.

Landscape design can also prevent cold winds from
passing  through development  causing  unwanted
draughts.

aron

7

VTG IS

A wixture of specles is wost ef-
fective at providing high and Low
level protection from cold winds.

Vegetation can serve as a wind-
break, Le to block and deflect
colo winds. Selection of species
should  be  wmade  carefully,
having regard to thelr helght,
spread and long-term sereening
capability. For example, some
species begin life as dense bushy
saplings proving good  shelter
from cold winds at ground Level.
However when fully grown thelr
canopy s confined to the top of
the tree, casting long shadows
and letting wind pass  virtually
unbmpeded  between  slender
trunkes below.
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wiinter

A
Non-dectduous  vegetation  to
west provides shelter from cold
prevailing winds from the north/
west

BS§C

Declduous  vegetatlon to  wnorth
and east facilitates entry of
Light and warmth.

Summer

A

Nown-dectduous vegetation to west
provides shade from afternoon
sun to veduce chance of bullding
overheating.

=3
Decloduons  vegetation  shades
butlding.

Cc
Small declduous trees to shade
east fagade walls and windows.

D
Low planting facilitates cooling
south ensterly breezes.
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Landscaping in Sensitive Areas

Notwithstanding the above discussion on landscaping
to maximise energy efficlency of buildings, the
preferred  treatment (s wot always appropriate for
reasons such as:

e Native bushland conservation and chavacter
of avea.

o Adverse visual bmpact.

o Bushfire threat winimisation and
Management.

Where these lssues are velevant they should take
precedence over landscaping for energy efficiency as
they involve watters of long-term  environmental/
ecologieal sustainability and safety.

Mutually acceptable solutions can often be developed.

wWhen considering developing or living tn bushland
arens, it would be prudent to flrst discuss proposals in
terms of landscaping with Council staff, prior to the
lodlgment of the application or bmplementation of the
energy effictent landscaping design.
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Suggestions for mprovements

Any feedback or suggestions on how these guidelines could be Lmproved are wel~
comed. Please contact the Hobart oﬂtg Counctl;

Telephone: (03) 62 282155

or

Write to: Hobart City Council
GPO BOX 503 E
Hobart Foo1
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