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REEECAP 1.4,15,1.8& 1.9 : Energy efficiency in buildings

Objective
Theaim of these sudieswasto evaluate energy efficiency (EE) implementation in building structures.
* Reviews were made of building codes and regulations
e Low cost huilding plans were appraised and updated (also for owner-built implementation)
* A competition was held for the best energy efficient low cost house.

Background

Energy efficiency and the incorporation of
renewable energy technologies in Namibian buildings
have been mosly neglected in the past. However,
shortages of Eskom supply capacities as of 2007
have highlighted the necessty of such practices in
preserving limited resources and reducing carbon
emissons.

Environmentally
friendly clay structure
at Eningu, Namibia

Fired clay brick (an energy
intensive resource) building
under construction

Overview of Projects

Technologically Advanced Fresh Indoor Ventilation System
Helps control allergies and asthma by bringing filtered fresh air
into the building - fecycling building air every few hours
system can also reduce air conditioning requirements by
exchanging heat between the inside and outside air. These
can reduce air conditioning loads by 30%.

Solar Technologies

Solar water healing (typical repayment period

4 years), solar electric {;VE panels (very

expensive) can reduce a building's energy

dependency or free it completely. Solar heat

can be used to heat the walls & ﬂwrr's l?dfliha can be
uilding.

Radiant Heat Barrier (Foil Insulation)

These materials can reduce heat transfer
through the roof by up to 97% and reduces
ceiling void as well as room temprature. This

__ Alternative Building Technologies
Using pre-fabricated walling, dry wallin
or better brick building techniques ani

technologies, significant heat transfer
avoided.

Pressure Balancing
Ventilation grilles between rooms
allow free air movment, avoiding
hat and cold spots.

reduces heat / cooling requirements or at
least improves inhabitant's comfort.

Economical, High Efficiency Air
Conditioning

Air conditioning with

variable motor technology

can both heat and cool;
and uses much less
laleclﬁdty. from 15%-50%
855,

Insulation in Walls and Ceiling
Reduces air infiltration
and heat exchange with

the outside.
Other items to consider: More aF
House orientation - orienting the | wet cli

largest surfaces of the house in
a north-south direction, shading
the south and optimal window
placement on the north.
Alternative enarghy supplies: use
gas or the sun's heat for cooking
and gas powered refrigeration.
Proper thermal design of the
building to allow natural cooling
or heafing and ventilation.
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heat flow via the building

envelope.

High Performance Glass ‘MndwF
Ia}fug dgasn‘lmake much sense in

climale, but low-E glass limits heat
transfer and can reduce the impact of
sunshine into the house. Optimised window
size and placement allows maximum natural
light and reduces electrical lighting needs.

Energy Star Appliances

Micorwave ovens use less energy than nommal ovens. Energy
efficient stoves, washing machines and refrigerators can save
between 5%-30% energy relative to other appliances.

Energy Efficient Lightining

Using natural lighting reduces the need for
artlficial l&hting_{lha uses electricity and cosls
rnuneﬁ. Otherwise fiuorescent lamps should be
used for lighting, which can save 80% energy.

Insulation of Conduits
Insulating water gpes and air
conditioriing ducls and conduits
can reduce lheir heat loading
and so save energy.

Roof Qverhangs

Extending the roof overhangs to shade
the bu||d|nF walls, especially on the
south, easf and west, limit heat loading
on the building. (North = winter sun)

Effective Use of Planls

Plants can be used to shade the
house in summer and maximally
expose it in winter. They can also
improve the environment for the
inhabitants. Good choices of plants
are important for aesthetics, water
use and utility,

Reduce Unwanted Air Exchange ) o

All openings should be sealed when air conditioning is

in operation to avoid outside heat / cold exchange.
Conversely, openings should be maximally usedto
cool the house passively in the absence of air conditioning.

*Picture, excluding

text, courtesy of Ideal
Homes
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Overview of Projects

Harsh Reality L ow Cost Home Construction
The projects identified that the income levels of Resources are available from Habitat Research and
low-income housing inhabitants would not allow Development Centre to assist owner-builders in

them to operate on a level of energy use that energy efficient, effective and safe construction.
would rationalise most large capital investments

to improve energy efficiency (i.e. to reduce Affluent Housing, Commercial Buildings
electricity use). For example, most low-cost

housing designs do not allow for an [electrical] ﬁ)rcehéﬁz ?rr:(;irotcr;ﬁernf:rr]wltadr;;s Sgr(]);ld bszrii(iqglnrsd
water heater at all, making it futile to specify a ; g | ‘i?]arabge 9]2’ -~ y
technology such as Solar Water Heating (SVH). and ren € energy. In Gf fice of reguiation,

the choice remains the client’s, but at least it can be

There are many other technologies that can : W
offer good financia savings through low life- Building Codes and Regu\at‘o‘“s_

cycle costs and quick payback periods, improve o currently  USES uth African
comfort and reduce energy requirements (see .Euaﬂg; sandards, with no energy
below). |

- : -
fficiency requiremen -
eNamibians should voluntarily |mp|§nme<reg;tl

. ici d ren e

energy efﬂmencygguce e\/\@theiblr it

: : 3 measures 1O too!
Available Technologies 9‘6@,\“@ requirements and save some money
« Alternative building materials: co
\/ Adobe / cob / sun baked clay bricks : very Terms )
cheap and accessble, have low embodied * Life-cycle costing: the evaluation of the
energy, relatively durable and attractive. total cost of an item over it’s lifetime, as
They have good insulation and thermal opposed to just its purchase cost. Calculate a
mass properties. life cycle cost by summing all purchase,
\/ Compressed earth bricks. can be very maintenance, depreciation, replacement
strong and durable, with low embodied costs and subtract benefits, such as income
energy. They have good insulation and generation, of a technology. Compare this
therma mass properties_ totalswith alternaIiVEtEChnO|0gieS.

0&‘ V/ Fired clay bricks very high embodied * Payback period: the time it takes an
energy, but can be extrernely strong and efficient device to pay for its initial price
durable. difference, with a non-efficient device, by its

e Many alternative, efficient technologies offer SVIngs. Smple payback calculations use_the
lower life-cycle costs cost difference between two alternatives
divided by the expected savings from using

the more expensive technology.
Namibia should subscribe to rating systems such as: « Insulation: action or capacity to resst the

_Fewer transfer of thermal energy (heat or cold)

ot i « Therma mass the ability to absorb, store

e and then release thermal energy
wor « Embodied energy: electrical or heat energy

Money Isn't All You're Saving

\requiredto create a certain material or objectj

Energy Star, which raes Naturd  building tech-

dectric and  dectronic niques and locd
devices tha consume less materids, such as
energy often pay for ther cement, can make It should not be
extra costs over sometime Namibia independent of

forgotten that houses

expensive imports house people...
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