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| . Wised as a source 4
if?c:;rs;t s blessed with a lot of solar radiafion thfh ;;?y ﬁgg L; ! een pumped info 1 ef
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INTRODUCTION

Solar radiation has been the source that powers all life in our plc:net It is made up
Ot thres components, the direct radiation from the sun, diffuse radiation from the sky and
reflected radiation from the ground and adjacent buildings. Solar electrif; cell fechnology
Nas been developing since the early 1930s. Its first application has begn N space industry
where it was used io power space satellites. Its application in building s‘rc:rfed
expenmenfony N the early 1970s and since fhen there has been an increasing
Improvement in the fechnology worldwide. The iNnCrease in awareness to reduce the use
Ot fossil fuel and to make the environment green has necessitated for the use of solar
energy. Solar electric systems also commonly referred to as photovoltaic systems utilize

pPhotovoltaic cells to convert the photons of the solar light spectrum directly into
electricity. -

powered by the sun and they convert the energy from the sun into electricity. The cells
offer the possibility of freedom from i | *
electric sysiam is the quietest powe
moving pcrts, reguires no Maintenance,

Cited thar in the eaily 1990s, numerous villages turned to solar
where one might least expect to stumble upon NG in the piteh-
black night. Perhaps the most ambitious project of this nature, ang one that is often
Cited, is a Zmbabwean Project supported by UNDP fhrcugn the Globgyl Environment
Facility (GEF). The Initiative, jointly funded by GEF ang Zmbabwe |

) nstalled some 9,000
solar power systems throughout the country in a bid to Improve livina stancards, but also
to curtcil lend degradation and pollution, )
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recommendation by architects. This has diso made t
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How a Photovoltaic System Works

Typically, the cells are made of chemically treated silicon covered with an upper
layer of clear protective material. sUCh as glass. Each solar cell converts sunlight into g
small amount of electricity. There are three fypes of photovoltaic cells which are. Single
Crystal, Polycrystalline, and Amorphous, Single Crystal and Polycrystalline Cells are
'loaves” of silicon that are sliced into thin layers. For the amorphous system, a thin film of
vaporized silicon is deposited on glass or stainless steel. Amorphous cells cost less to
produce but are slightly less efficient at converting sunlight to electricity. Photovoltaic
panels create direct-current power, which are converted to alternating current to matceh
and synchronize with the type of power delivered by utility companies. To do this, every
photovoltaic system requires an inverter that's sized to its output. There are various ways
in which photovoltaic cells are arrayed. The most popular and easiest to add fo an
existing roof are metal-framed modules. which can be mounted to brackets installed on

an existing roof. Another method is integrated into a roof, doubling as roofing material or
a system, which uses cells sandwiched between layers of glass.

Sizing and Installation

There is no universal photovoltaic system. The amount of energy needed varies
from household to household, depending on the types of appliances, lighting, electronic
devices, and patterns of living. It has little to do with a home's square footage. However,
fhe number of panels needed can be reduced through energy conservation thus
lowering the amount of energy a house will require and the cost of initial installation. The

various ways in which energy consumption can be minimised is as follows
+ Elimination of high wattage loads, )

* The use of high efficiency electrical appliances.
» The scheduled use of certain heavy electiic loads.

Certain amenities provided by high energy demand equipment and appliances
are not practical on a solar electric system. In some Instances, an alternative approach
fo achieving the same benefit is available. The energy-intensive uses may be precluded
In order to make a solar electric system work, more so houses have to be designed to
enhance natural ventilation. For an example, air conditioners draw between 750 -1500
wafts when it runs this will be too much of strain on the solar grid system; this can be
replaced with the use of window overhangs and attic exhaust fans or window fans.
Dehumidifiers also draw too much pPower over too many hours a day, the use of window
fans to ventilate high humidity areas should be recommended. Any appliance that
draws too much power should be scheduled and not to be run concurrently with other

heavy duty appliance. Examples of such appliances are cenfral vacuum cleaner, water
pumps, water heater and electric pressing iron.

High efficiency electric appliances should be used
cannot be substitute for them or where they cannot be

efficiency lighting throughout the Fouse and for  outdoor lighting should be
‘ecommended. Fluorescent lighting is preferable to INcandescent lighting since it uses
aoout 25% (1/4) the energy of incandescent lighting. The use of timers can e
recommended by the architect for lights that do not need to 'emain on for long periods,
especially for toilets, outdoor, garage and basement. lighting. The use of high efficiency
appliances such as refrigerator/freezer should be €ncouraged since new models even
though they may be more expensive to buy; they consume about 50 % (1/2) as much
energy as the older models. The operation of certain appliances should be scheduled.
For example, numerous loads of clothes washing, operation of a central vacuum Cleaner,

and operation of power tools could be scheduled for when the main electrical power
SUpply is available.

wnere a fuel-fired appliance
eliminated. The use of nigh

and the output. The collectors are designed to deliver

more than the nominal voltage. In
Q 12 volt configuration, the design output voltage fr

om the collector array is typically
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llector. The Outpt
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Solar Electric Panels
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FIg 1. Culled Time savers standard page 16

Mounting of Solar Panels.

The climate, the collector tiit and collector orientation nave to be considered as
these factors all affect the amount of energy produced By an array of solar collectors
The roof of a house s usually the preferred pla ‘

Ce 10 mount the solar collectors bec
In that location they are least likely 1o receive "

shade from surrounding trees |n (e
roof is often q g rees. In addition. g

the collectors ‘hereby eliminating the

L | .H.: k- Tﬁ{"—} ] )
that access to them May be limited. If the | n:lmguq?z;ﬂij i rhﬂ wpal;
Or on a ground mount they should be faced | " - - 0N A house foof
the horizontal of 40 deg. and have a tilt from

. orient
PHLiICh as 30 deg. east or west If the roof is not ited at the ot I,__Gmn SR
Collectors, then q Collector mounting frame can e u i w. M fot 1he W
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Fig. 2. Schematic diagram of solar electric system ( culled from Time savers standard
1999)

Components explanation

« Solar panels collect sunlight and convert + info an electrical current. Solar panels
are supported by solar mounts (or racks).

e An inverter is an important part of many energy systems. It converts direct current
(DC) energy into more widely usable alternating current (AC) energy.

« Batteries store energy for lafer use.

e A system meter measures how full the battery is, how much electricity the panels
are producing and how much electricity is being used.

e . A main DC disconnect is found in any battery-based system, between the battery
and the inverter. This is a large breaker 1o allow easy shut off, for battery service.

« Charge Controller profects the battery (battery bank) from being overcharged.

« Rectifier. These could be considered the opposite of an inverter: they change AC
to DC. If the solar PV array is gefting lots of sunlight, a portion of ifs generafed
power can be used to charge the battery.

e« The AC breaker panel is the same as what is found in any household.

Maintenance
Maintenance of equipment is an integral part of running them. Although the life

expectancy of solar collectors is put at 25 years, it is most unlikely and unwise fo leave
them unattended for more than five years. Most solar systems installed inifially fell into
disuse because of poor applications and the “insufficient knowledge on their
maintenance. For the solar system 10 work efficiently, the end user has 10 be educated
into the workings and maintenance of the system. This can only be achieved if the
architect and other professionals have the technical knowledge themselves

The following are the maintenance checklist of a solar collector. .
1) The surface of the collector should be checked and freed from foreign matter such

as insects and bird droppings. o | |
?2) Period check on the coating of the metal parts and repainting with matching colour

of corroded surfaces.
3) Roof and fixings may su
conditions which may lead

mended. | |
4) After a period of severe weather, the installation will require to be checked and

repair damages fif noticed.

ffer some movement due to settlement or climatic
to gaps in the roof structure, these gaps will need to be
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ng on fhe roof, such qs

rki
Wi - Care should therefore pe

©) Solar panels may be damaged DY oThf the roof itself.

television cable installation or the repalr ©
taken when such activity takes place:
THE BENEFITS OF PHOTOVOLTAIC CELL TECHNOLOGY n response to the energy needs qt
1. The PV system can be constructed to any $z= gy demand.

nqg to the enéerl _
hand and can be enlarged or moved qccard!ggn’;eds virtually no maintenance.
2. It operates reliably for a long period of time an

i i roofs, skylight awnings
3. It can be used by architects as aesthetiC elements puilt iNfO g

entry ways and facades. _ . el free technology
4. It is not offected by fluctuations in fuel prices = o Er;unmenf. The NREL chart below
5. It is green and therefore does not pollufe e &' gs reduction of Co2 into the
shows the contribution of PV technology Tfowd
atmosphere.
The co2 displacement chart
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0

Under the present growth trends, by 2030 instaled pwc system will offset 22 2 mdlion tons of co2
yearly equivalent to that generated by SOmdlion cars

Culled from NREL report 2001

It is not expensive: According to NREL report (2001) The
constant dollars, has fallen from as much as $50 per p
per peak watt today, dropping PV electricity to 15
competitive in many applications. When this is
Nigeria, the PVC cannof be said to be the most

Cost of producing PV modules, in
€ak watt in 1980 to as litile as $3
C¢-25¢ per Kilowatt-nour—whicn s
Oompared with what is obtainable in

ex
three sources of energy supply. P The Table below Fomeet
TABLE 1 field study 2008 and NREL report 2001
SN/ SOURCE OF ENERGY RATE/KWI/HOUR GREEN RATIING
N N6
PHC ~quer Pollution
-Noise Pallution
Personal Generators N36 EOJ Eeltobte
T olutes The Envirg
nmMent
li
PVC N18 €lQble Break Down
"Noise Frea
E%ion Free
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The analysis of the table shows that even though the PV source of power supply is still not

?he chequs’r, it is still the most reliable and most eco-friendly. As the technology
improves it is expected that the cost will come down.

Conclusion

The use of solar energy as an alternative source of power is not as complex as it
seems. What needs to be done is for the professionals especially the archifect to have
the knowledge of the principles and workings of the solar energy technology. The factors
that the architect needs to consider when designing are: the knowledge of how the
system works, sizing of the panels, installation and maintenance. The building should also
be designed in such a way that there will be as much as possible natural lighting and
cross ventilation of the spaces. This will reduce the dependence on electricity for cooling
and ventilation. It is expected that by the time each architect start to recommena the
free and Eco- Friendly Technology, a lot of money which is being used fo power
generators will be saved and pollution fo the environment would be reduced by 38%.
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