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Abstract

Temperature fluctuations are known to affect worker productivity
worldwide, leading to fatigue, exhaustion, and reduced
efficiency. Therefore, there is a need for a practical solution
that can help maintain a comfortable body temperature for
individuals engaged in outdoor activities. The main purpose
of this project is to develop a system that enables people to
regulate their body temperature within its normal range. The
thermal vest system incorporates both cooling and heating
mechanisms to accomplish this objective. The vest is made
of two layers of lightweight, comfortable, and breathable
polyester and polyester batting materials. The system is
activated through a push button and powered by a lithium-
ion rechargeable battery that can provide up to four hours of
continuous operation on a single charge. Also, the system
includes an Arduino microcontroller platform that receives
input signals from skin and ambient temperature sensors and
adjusts the output signal to cooling or heating mode based on
the user>s selected mode (low, medium, or high). The system
has a display indicating the current temperature, selected
mode, and an alarm function notifying the user in case of low
battery or overheating. Water pipes are integrated into the
vest’s interior side, that is in contact with the body, to exchange
heat. A pump circulates the water in the system, and the cooling
or heating process occurs in the water block. An extruded
heat sink with a fan is used to reject heat from the system.
The vest’s customizable modes and advanced temperature
regulation technology offer a practical and effective solution for

temperature management.
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About the Project:

Color blindness is a vision deficiency that affects
a person’s perception of colors. One of the daily
struggles of a color-blind person is as simple as
getting dressed in color coordinated clothes. Our
project CYMK is an Arduino programmed device that
operates as a color identifier for the color blind and
can be mounted into any closet by its frame.
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A light abstract

Tire problem in Kuwait, as in many
other countries, pose significant
challenges in terms of waste
management and environmental
impact improper disposal of tires
can lead to various issues, such
as tire fires, illegal dumping and
the creation of breeding grounds
for mosquitoes and other pests.
Moreover, the accumulation of waste
tires takes up valuable land space
and poses a threat to public health
and the environment To address
these problems, this project aims to
utilize waste tires as a feedstock to
produce diesel fuel. This innovative
approach not only helps in reducing
environmental burden of tire waste
but also offers a sustainable solution

by converting the waste into a

valuable resource.
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* Definition of engineering patents.

Patents are a type of intellectual property and
differ from industrial designs, trademarks, and
copyrights. It is the legal document of the new
that the mind produces or reaches.

* Engineering in the fields of technology
patents.

The fields of patents vary: digital technology,
hardware, machinery, energy, and others. All
of them, by their scientific nature, are part of
engineering, with its basic specializations &
subsidiary, or new.

* Civil engineering in the area of patents &
World Intellectual Property.

The Global Intellectual Property Index issued
by the World Intellectual Property Organization
(WIPO) of the United Nations is a tool for
tracking patents in all countries of the world,
which is issued every two years. In 2021, civil
engineering is ranked seventh, and mostly to be
among the fields with the highest increase even
after 2023.

* The economic and community importance
of engineering patents.

-The contribution of various engineering
disciplines, also civil engineering, in all sectors

By: Eng. Lina Omar Al Haj Qasem.
- Civil Engineer, Construction.
- Member: Federation of Arab Engineers.
- Member: Kuwait Society of Engineers.
- Experience in training courses.

of life.

-The progress of countries in scientific
disciplines does not depend on how many
students of their or the relatively recent
engineering disciplines as before, but rather
depends on the addition of practical and
scientific aspects, primarily patents. Therefore,
all countries should go to support the owners of
the invention because it is future wealth.

* An Arab models for the recently patents in
civil engineering.

Although the indicators of patents in all fields
in the last years are mostly concentrated in 6
countries with a rate of approximately 87%, led
by China, then the United States, followed by
Japan, Korea, Germany, and Britain, but there
are many of Arab inventions, for example in
civil engineering, the invention of a machine
for producing plastic fibers and adding them
to cement concrete to improve its construction
properties, and it is registered in the US Patent
Office No.: US9,127,457,B2
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brine is precipitated as calcium carbonate
(CaCO0s) and magnesium carbonate MgCOs.
Finally, the precipitate formed is filtered off as

a valuable product ready to be used as a raw
material for many paper, plastic, paint, and
coating industries. Also used in a wide range of
chemical, steel, construction, environmental and
agricultural applications.

Discussion

This process would allow 0.7 tons of CO2 to be
sequestered per ton of solid mineral product
produced.

Table 1: Effect of Applying the Process in Kuwait

CO, emissions in Kuwait from 67677.3
power plants by time 2022 [2] | kilotons of CO,
P P . ppiying kilotons of CO

this study 2

This study’s cost is one of its key problems.
The cost estimates included in this case study
are primarily based on pilot or laboratory

scale research due to the lack of commercial
applications.
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Conclusion

Based on the analysis presented in this case
study, it can be concluded that the brine
discharged from the desalination plant is

an excellent source of Ca and Mg for CO2
mineralization. This modified procedure is more
efficient in terms of materials and reagents,
resulting in lower operating costs; However,
further studies on equipment cost studies and
detailed economic evaluations are needed.
Furthermore, according to the results, this
study will help reduce the negative impacts of

CO2 emissions from power plants and reject
brine from desalination plants, which are
considered to be the most important industrial
plants of GCC countries. Once this technology
is finally established and commercialized, it
will be possible to make efficient use of reject
brine from desalination plant while significantly
reducing CO2 emissions from power stations.
Therefore, we can contribute to a sustainable
society.
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carbon into stable solid minerals through
Aqueous precipitation. Because the brine
released during seawater desalination is a
potential source of Mg and Ca, it is possible to
precipitate CO2 as their carbonate minerals. The
concentration of Mg and Ca in brine is twice

as high as in seawater going into desalination.
This study used a CO2 mineralization cycle that
involved raising the pH of the brine, followed by
injection of the CO2 and finally filtration.

In order to produce 90,000 tons of solid mineral
carbonate per year, which are finely ground to
meet the requirements of the GCC countries,
Aspen Plus V11 was used to simulate the
process, in which waste brine was pumped and
mixed with NaOH solution at room temperature
and pressure to ensure an increased pH
(Figure 1). Once the target pH is reached, the
suspension is filtered to allow the metal ion
concentration, where only the concentrations
of Mg, Ca, and Na change with pH. On the
other hand, the CO2 recovered from the power
plant in the gas phase at a rate of 99.9% and
15% Nitrogen (N2) is absorbed and injected

ryStanes
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in the jacketed reactor at a high pressure of
100 bar and a temperature of 225 °C, where
a condenser is circulated between the walls
at a coolant temperature of 1°C to control the
exothermic reaction. The CO2 mineralization
reactions are described in Equations (1,2,3,4).
Knowing that alkaline pH is required to ionize
CO2 to COs? which reacts with Ca and Mg ions
to precipitate as shown in the equation. (4).
COz (g) ™ CO2 (aq) (1)
COz2 (aq) = OH- (aq) ™~ HCOs- (aq) (2)
HCO:s- (aq) + OH- (aq) — H20 + CO3?- (aq) (3)
Ca*+ / Mg?+ (aq) + COs?- (aq)

- — Ca/ Mgcarbonates
(s) + Heat (4)
No acidic chemicals are needed to extract or
ionize these metals from waste brine (unlike
solid sources) since Ca and Mg already exist as
ions in waste brine. In addition, the brine from
CO2 mineralization has a high concentration
of NaCl (2.8% Na) and can be used as a
raw material to produce NaOH solutions,
where NaOH is the essential chemical in CO2
mineralization. 99% Ca and 86 % Mg in raw




atmosphere, a dangerous greenhouse gas. A
study was conducted to assess the effects of
using reject brine from desalination plants as
the source solid minerals with carbon dioxide
recovered from power plants in order to reduce
carbon dioxide emissions from power plants
and protect marine life in the Arabian Gulf

Sea. Results showed that the use of reject
brine was successful since Calcium (Ca) and
Magnesium (Mg) are already present as ions in
reject brine, no acidic chemicals are required to
extract or ionize these metals from reject brine
(unlike solid sources). Also, as NaOH is the
key chemical in Carbon dioxide mineralization,
the brine from Carbon dioxide mineralization
has a high concentration of NaCl (2.8% Na)
and can be used as a raw material to create
NaOH solutions. Calcium carbonate (CaCQO3)
and Magnesium carbonate (MgCQO3) precipitate
out of fresh brine at 99% Ca and 86% Mg,
respectively. Overall, 0.7 tons of carbon dioxide
might be saved for every ton of solid mineral
product produced using this study.

Keywords: Concrete; Desalination; Carbon
dioxide; Brine; Reject water; Sustainability

Introduction
Climate change and extreme weather events

have gotten harsher as a result of increasing
Carbon dioxide (COz2) emissions across the
world, particularly in GCC Countries Research
has linked the Gulf’s high pollution levels to

its fossil fuel dependency, and lax emissions
standards and regulation regarding burning
fossil fuel in power plant. On the other side,
desalination plants represent a major regional
and global contributor to marine pollution,
where GCC centuries represent a hotspot of
desalination activities as they are responsible
for nearly 50% of the global desalination
capacity [4]. Seawater uptake in desalination
plants and discharge of untreated brine into the
sea impacts biodiversity in marine ecosystems.
The current study places a value on the COz2
emissions from the power plant, first using
indirect carbonization (IC) by recycle the brine
waste from the desalination process, to extract
the reactive Mg/Ca oxide or hydroxide in one
step and then, in a subsequent step called
mineralization where the leached cations react
with CO2 to form the desired solid mineral
carbonates that are later used in construction
materials.

Process Description
The process involves capturing and converting

NaOH /I\: Recycled NaOH
Baghouse
Controlling
pH Absorber
Leaf Filter
&" J '
— >
Desalination Plant E"’U i"
] i
Dissolution Absorber i 1 == Filter Swirl CaCO:
Clarifier . MgCO
Reactor Feed Press Fluidizer gLts
|nSO|Ub|E 0607 .................. Gas Flow
Impurities Liquid Flow
--------- Slurry Flow
Power Plant Solid Flow

Figure 1: Block Flow Diagram for mineralization of captured CO2 from waste brine




Gulf Sustainability

By Tackling the Main, Causes of' Air and Water,
Pollution in GCC Countries and/Produce
Sustainable Building Materials

Abstract

In order to keep up with urban expansion, there
is an increasing demand for new concrete
buildings worldwide. Despite the demand, the
manufacture and usage of concrete have a lot
of negative environmental effects. Desalination
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of saltwater results in the production of

reject brine or concentrated brine, a highly
salinized effluent with a number of detrimental
environmental impacts. On the other side,
power plants are responsible for emitting
almost 42% of the world’s carbon dioxide to the
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