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Received 5 February 2011 for the world. Saudi Arabia has abundant potential for exploiting solar energy, which is renewable,
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clean, and freely available. The average annual solar radiation falling on the Arabian Peninsula is about
2200 kWh/m?. Applications of solar energy in Saudi Arabia have been growing since 1960. Solar hydrogen
production plant situated at the Solar Village, Riyadh, Saudi Arabia, could have been considered as the
world’s first 350 kW solar-powered hydrogen-generation plant at the time of its inception. The develop-
ment of solar energy, however, has been relatively low due to several obstacles although utilization of
solar energy in its various aspects is very attractive for the country. The main objectives of this study are
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Exergetic solar radiation to address current applications and future aspects of solar energy along with studies conducted in this
Solar desalination field and to assess them in the light of available sustainable energy technologies towards establishing
PV energy policies. The solar energy-related topics reviewed include various types of solar radiation correla-
Solar cooling tions, exergetic solar radiation, solar collectors, solar photovoltaic (PV) systems, solar stills, solar-powered
Solar stills irrigation, solar energy-related greenhouses, solar hydrogen, solar water desalination and solar energy

Solar greenhouse

L education. Some barriers, scenarios and constraints are also covered. The utilization of solar energy could
Solar water desalination

cover a significant part of the energy demand in the country. If a major breakthrough is achieved in the

ggha;i%?b?fen field of solar-energy conversion, Saudi Arabia can be a leading producer and exporter of solar energy in
the form of electricity. The geographical location of the country, its widespread unused desert land, and

year-round clear skies, all make it an excellent candidate for this.
© 2011 Elsevier Ltd. All rights reserved.
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8. Conclusions
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Nomenclature

a,b coefficient of regression models

Cw amount of cloud cover (octas)

H monthly average of daily global radiation on hori-
zontal surface (W/m? day)

H, monthly average of daily beam radiation on hori-
zontal surface (W/m? day)

Hy monthly average of daily diffuse radiation on hori-

zontal surface (W/m? day)

Hp diffuse irradiation on horizontal surface
(Wh/m? day)

Hg global solar irradiation (Wh/m? day)

Hy monthly average of daily extraterrestrial radiation
on horizontal surface (W/m? day)

K geographical factor

K monthly average of daily clearness index

L latitude of location (°)

MABE  mean absolute bias error

MBE mean bias error

MPE mean percentage error

Pat atmospheric pressure (kPa)

PWV perceptible water vapor

R coefficients of correlation

R? coefficient of determination

Ry relative humidity (%)

RMSE root mean square error

S monthly average of daily bright sunshine hours (h)

Se solar energy absorbed by the greenhouse cover
(W/m?)

Sc solar energy incident on the greenhouse (W/m?)

St solar energy lost to outside the greenhouse (W/m?)

So monthly mean daily maximum possible sunshine-
duration

1. Introduction

The combined effects of the depletion of fossil fuels and the
gradually emerging consciousness about environmental degrada-
tion have given the first priority to the use of renewable alternative
energy resources in the 21st century [1]. Of all renewables, solar
thermal energy is considered to be practically unlimited in the long-
term, and is a very abundant resource in the developing world [2].

Sp solar energy absorbed by the plants (W/m?2)

Ss solar energy absorbed by the soil (W/m?2)

Sw solar energy absorbed by the humid inside air
(W/m?)

SS sunshine duration (h)

t time (day)

T temperature (°C)

Tq air temperature (°C)

Tmax maximum ambient (air) temperature (°C)

Tinin minimum ambient (air) temperature (°C)

VA maximum possible daylight hours (h)

% doubling time (h)

1) latitude of the monitoring station (°)

v monthly averaged relative humidity factor

It is potential source of renewable energy options that is being pur-
sued by a number of countries with monthly average daily solar
radiation in the range of 3-6 kWh/m?, in an effort to reduce their
dependence on fossil-based nonrenewable fuels [3].

Saudi Arabia is located in the heart of one of the world’s most
productive solar regions, which receive the most potent kind of sun-
light [4]. The average annual solar radiation falling on the Arabian
Peninsula is about 2200 kWh/m? [5].

Utilization of solar energy in its various aspects, therefore, is
very attractive in this part of the world. Research, development, and
demonstration (RD&D) activities in Saudi Arabia have confirmed
that solar energy has a multitude of practical uses [6]. Renewable
energy stands at something of a crossroads in Saudi Arabia. On the
one hand, there have been serious energy analysts in the coun-
try who have worked for a greater role of solar energy in national
energy policy. Renewable energy is widely praised for the environ-
mental and public benefits it offers. On the other hand, there is a
prevailing perception that renewable energy is largely irrelevant in
the near- to mid-term planning horizons of industrial and energy
investment in the Kingdom. This perception is manifested by the
relatively small expenditures on renewable energy demonstration
and commercialization projects, in the general lack of considera-
tion of renewable energy in national energy policy development,
and in the limited investment capital devoted to renewable energy
projects. Energy forecasts in the country project negligible pene-
trations of renewable energy well into this century [7].
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