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ABSIRACT

The average daily insolation in Umudike has been determined at a figure of 7KWhm? per day using the correlation
between solar insolation and the solar resistance of a cadmium sulphide photoresistor cell. With this figure of insolation, Umudike
falls within the high insofation zones of the globe. This is in accordance with NASA (2002) report. The community therefore has
enough radiation to support not only agriculture but also high fevel solar projects.
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INTRODUCTION

The sun's radiations reach us in iwo major components as
diffused and direct radiations. According to Green (1982), the
diffused radiation is richer in shorter wavelength than the
direct radiation. Dickson and Cheremisinoff (1982) noted that
tt. 2 amount of atmospheric absorption and scattering of solar
radiatiun is a function of the effective distance (depending on
the atmospheric thickness and content) through which
radiaition travels. Green (1982) also observed that the
amount of sunlight that reaches any particular point on the
earth’s surface depends on the time of the day, month of the
year, amount of cloud cover and the latitude of the place.

' According to Holladay (2002), the earth receives an
average intensity of solar radiation at right angles to the
direction of the radiation within the earth’s atmosphere,
amountlng to a sofar constant of 1.366KWm?>. Of this 8% is
in the ultraviolet wavelengths, 47% in the visible spectrum
and 45% in the infrared region. Martin (1997) argued that the
solar constant is not actually constant due to the orbital shape
of the earth, but is subject to a small continous variation
amounting to -3.3% from average about July 5 when the
earth is at its greatest distance froin the sun and +3.4% about
January 3 when the earth is closest to the sun.

Willson (2003) reported that solar activity records
show that solar radlahon received on earth has been
increasing since the late 19" century

Presently .the world is fighting a battle to reduce
global emission of CO> as specified by the Kyoto protocol. If
implemented the Kyoto protocol require that a country like the
United States of America reduce its CO, emissions to about
7% below its 1990 levels between 2008 and 2012 (Lenuis et
al., 2005). The only way to achieve this global objective is to
shift emphasis from fossil fuels to renewable sources such as
solar energy. This has _become the concern of many
countries.

Solar insolation is a useful figure of merit for harnessing solar
energy effectively. It is the amount of solar energy that is
incident on the earth’s surface per unit area per day Itis
usually expressed in KWhm 2 per day or MM /day. Its
value gives the idea of how much solar radiation is available
in a location. Therefore before solar projects are mounted in
a place the insolation value of the site should be known.
Accoarding to the American National Aeronautics and space
Administration (NASA, 2002) report, the basic scale for global
insolation level recognizes three different insolation zones of
the world. Those areas having insolation figure of 4KWhm?
per day and below belonglng to low insolation zone, those
having 4 to 5 KWhm per day belon 2g to the moderate
insolation zone while areas with 5KWhm™ per day and above
are classified as high insolation zone.

THEORETICAL BACKGROUND

Photoresistors are  light-dependent - resistors
sometimes called photoconductors. Their resistances change
with incident light intensity. The negative coefficient type
decreases in resistance with light intensity while. the positive
coefficient type increases in resistance with intensity.

According to photoeiectric theory, as incident light
falls on a photoresistor, it creates free electrons or' holes
which are drawn to their proper electrodes. At each:ifstant,
the number of free electrons in the crystal is determined by:
the stationary negative space changes of electrons that are
held in so called trapping states. Also immediately on¢

‘electron leaves the crystal at the anode, another one.enters

the crystal at the cathode so that the number of the electrons:
always remain constant when electromagnetic radiation
energy quanta are moved into the conduction band. When
this happens the empty spaces or holes created by these
electrons are then filled by another electrons thus’ consmutmg
an electric current.
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Photoresistance and solar insotation are related by logarithmic expression as:

In1=6.32~0.98INR ..oco.......... SR

~where} = insolation ang R = solar resistance.
But natural iogarithm In = 2.303log1o

Therefore applying this in equation (1) we have:
2.303logrol = 6.32 - 00.98 x 2.303l0g+oR
Hence,
Logiol = 6.32 - 0.98logwR
2.30 |
and  Logil +logwR%%® = 2.7442

098
Thus, IR°gg IR 1027442 27442

And | = 10?7*?

RY98

...........................

For a given area of surface, equation (3) is divided by the surface area of the photoresistor A, to give;

10247442

R0.98 A

The photoresistor used for this work has a radius of 0.0135m and surface area of 5.7279 x 10*m?

; MATERIALS AND METHODS

-of nagative coefficient was used.

For this work cadmium sulphide (cds) photoresistor
It has -a radius of 0.0135m
and surface ar ea of
5 7&?9 x 10 m® Digital ohm-meter and solar stand were also
sed in the experiment.

‘According to Ojosu (2001) solar panels are mounted
at o ult angle corresponding to the latitude of the site for
sctive results.  Umudike hes within tatztudes 5°26' and
5°43'N and within longitudes 7°21" and~ 7°35'E, (Abia State
Ministry of lands and survey Umuahia, 1999).

Therefore the ghotoresistor was mounted on a solar stand at
a tilt angle of 5" for effective results. ,

Photoresistance values were measured using the
digital ohm-meter at hourly intervals on daily basis from 7am
W &;pm local time. This continued for many days. From the
solar resistance values the solar insolation for each hour was
determined using equations (3) and (4). Table 1 shows the
measuied data comprising of solar resistance for each hour

" and the corresponding solar insolation for different days.

, RESl\JLTS AND DISCUSSION

This investigation was done within the premises of
the Michael Okpara University of Agriculture Campus in 2003

From the data obtained solar resistance decreased
with solar intensity. This is due to the negative coefficient
nature of the photoresistor as stated earlier. The data are as
shown in table 1. However insolation values. increased with
solar intensity, increasing from the hours of the morning and
peaking at about the hours of mid day and decreasing again
towards the eventide. This trend is shown in the insolation -
time (1-t) curves of figs 1 to 5.

From the |-t curve of Umudike we see that sunlight
increases from about 7 am and peaks between 12noon and
2pm and then decreases towards evening. The average
insolation value obtained for each day ranges from 5KWhm
and above while the overall average daily insolation obtained
within the period was 7. 11KWhm™ per day. Therefore judging
from NASA (2002) publication as stated earlier Umudike falls
within the high insolation zone of the globe and can support
any solar project. :

CONCLUSION

The average daily insolation in Umudike has been
determined at a figure of 7KWhm? per day, using the
correlation between solar insolation and the solar resistance
of a cadmium sulphide photoresistor cell.
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With this figure of solar insolation, Umudike falls
\wnhlo the high insolation zones of the globe. This is true
judging from the basic scale for global insolation level as
reported by NASA (2002) From this scale areas with
insolation figure of 5KWhm? and above, belong to the high
‘insolation and thus high radiation zone.
~ Therefore the Umudike Community has enough
solar radiation to support not only agriculture but also high
. level solar projects.
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