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Applying Digital Image Processing Technology in Discovering Green
Patches in the Desert of Saudi Arabia
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Design of soil heating and green house cooling using
geothermal potential

Mohammed Alrashdi, Hamad Boudi, .Faisal Almithn, Wajeih Al-Darwish
Advisor: Dr. Karthik Silaipillayarputhur

Introduction:
Geothermal energy can be utilized to warm-
up the agricultural fields during the

wintertime. This will help to maintain the
agricultural fields at a steady suitable
temperature. ~ Warming-up  soil  using
geothermal water can be accomplished by
circulating geothermal water through the
tubes at a prescribed depth. The first part of
the project work considers a soil heating
system for Al Ahsa conditions during winter
time.

The second part of the project work
considers  greenhouse  cooling.  The
greenhouse in King Faisal University’s farm
is considered and a cooling system using
geothermal earth pipe and geothermal heat
pump were proposed.

Procedure:

The project considers the design of a soil
heating system using geothermal energy.
Typical Al Ahsa conditions are considered
for this project. For good vegetation, it is
essential to maintain the soil temperature
around 24°C. Soil moisture is also an
important parameter and this aspect largely
depends on the soil type rather than the crop
itself. The temperature of soil during winter
can get cold and this might not provide
healthy conditions for vegetation. The idea
behind this project is to use the available
geothermal energy to heat the soil to
desirable temperature during the winter
time.

For green house cooling, two methodologies
were proposed such that the green house
cooling can be accomplished without using a
drop of water.

Soil Heating - Methods used

OSimple energy balance concept to
determine the required heat to raise soil
temperature from 15°C to 24°C.

QConcepts of conduction heat transfer,
coupled with the concept of energy
balance, to determine the heat required to
raise temperature of soil from 15°C to
24°C.

Green house cooling — Methods used

QODesign of greenhouse cooling using earth
pipe

ODesign of greenhouse cooling using
geothermal heat pump

Results - Soil Heating
-

Results - Green house cooling

Conclusions:

The project attempts to utilize the available
clean energy to address agricultural issues.
With the ever increasing energy costs, it is
important to explore the availability of clean
energy resources. Conserving water, helps to
save energy costs in desalination plants,
lower waste water treatment costs, pumping
costs, reducing pollution, etc. Likewise,
development in agriculture is essential for
growth of any nation. Raw materials for
many industries come from agriculture. Food
for survival comes from agriculture.
Furthermore, agricultural industry provides
job opportunities for millions of people
around the world. The project tries to blend a
few essential items that are under focus for
vision 2030 in Saudi Arabia.
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Fabrication of Sustainable Biopolymer Membranes For Water
Filtration Applications

Zaid Alhulaybi, Begum Tokay, Davide De Focatiis

Abstract:

This study developed sustainable and an
efficient porous PLA biopolymer-based
membrane for water purification that can
be used under a wide-range of conditions.
Flat sheet PLA membranes were
successfully prepared for water filtration
processes and other applications.

Introduction:

Due to the continuous growth of the
population, the demand of clean water has
increased  proportionally.  Currently, the
availability of safe and drinkable water is
limited as there are some countries that
have no access to safe water. In addition,
water scarcity is expected to increase due to
the exponential growth of the population.
Nearly 70% of the world is covered with
water. About 97.5% of the Earth’s water is
saltwater and the other 2.5% being
freshwater [1]. Even then, only ~1% of the
freshwater is easily accessible, while the rest
of the freshwater are found in glaciers and
snowfields, and are difficult to access i.e.
groundwater [2]. In principle, only ~0.007%
of the total Earth’s water is directly available
for human use [3]. Unfortunately, most of
commercial water treatment / desalination /
purification processes are cost intensive
and/or have some environmental impacts i.e.
carbon emissions. This study has developed
100% sustainable and an efficient porous
PLA biopolymer-based membrane for water
purification that can be used under a wide-
range of processing conditions.

Procedure:

For a typical procedure in the preparation of
PLA membrane, 0.5-2.0g of pure PLA pellets
and 8.0-9.5g of DMSO solvent were mixed
with a magnetic stirrer at 80°C for 24 hrs.
The polymer/solvent ratio was changed
between 5/95 — 20/80wt/wt%. After mixing,
the homogenous mixture was cast onto a
glass substrate via a micrometre headed
blade. The casting thickness of the films
were between 12.5-150pym. The substrate
with the cast film was immediately immersed
into the non-solvent coagulation bath
(distilled water) for 10 minutes to 24 hours
at room temperature for phase inversion.
Subsequently, the resulting membrane was
removed from the substrate and placed in a
drying oven for 24 hours at 40°C. After the
drying step, the film was deemed ready for
further tests.

Results:
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Conclusion:

Flat sheet PLA membranes were successfully
prepared with various preparatory conditions

via the phase inversion - immersion
precipitation  technique. The prepared
membranes resulted in skinned porous

membranes as shown from SEM analysis. In
addition, water has passed through the
fabricated membranes, and hence proofed
the applicability of our fabricated membranes
for water-related filtration processes. What is
more interesting, our experimental results
exhibited the potential of using similar
membrane fabrication methodology/process
with minor changes to produce some other
related applications e.g. food packing,
dialysis membranes, etc.
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Mitigation of water deficit effects on cucumber using date palm
biomass waste derived biochar
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Results

Data presented in Table 1 and 2 showed that vine length, stem diameter, plant spread, leaf
number, leaf area, leaf area index, fruit length, fruit diameter, fruit weight, fruit volume,
moisture content, total soluble solids, and intercepted light of cucumber was significantly
(p<0.05) higherinleaf and stem biochar amended pot media compared to control medium.
Similarly, there was non-significant effect between leaf and stem biochar amended soil at
100, 80, and 70% field capacities regarding these parameters. However, number of fruits
per plant and yield per plant was significantly higher in leaf and stem biochar amended
media at 100% field capacity, which was followed by 80 and 70% field capacities at both
amended media. Comparing number of fruits per plant and yield per plant parameters
of 80 and 70% leaf and stem amended media with 100% control medium, it was recorded
that these attributes were significantly higher in leaf and stem amended media. A varied
response of fruit pH was observed among all treatment combinations. Maximum relative
water content, chlorophyll content, net photosynthesis, stomatal conductance, and
transpiration rate were estimated in 100% field capacities when leaf and stem biochar
amended media was used followed by 80 and 70% of same media. However, intercellular
CO2 concentration was higher in control plants at 70, 80, and 100% field capacities. The
promising physiological data revealed that due to the biochar amended media’s maximum
water retention, yield and its components enhanced significantly.
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