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College of Engineering — Dean’s Message

s i
College of Engineering at Qassim University seeks to offer a developed and
accredited engineering education to satisfy the needs of the job market, and to
offer society and research services which support the sustained development in
the Kingdom and participate in the knowledge economy.
This is the mission of the College of Engineering in Qassim University, for
which great efforts are done to be achieved through an ambitious strategic
plan for the coming ten years. Through this strategic plan the college hopes by
the end of 2020 to achieve its vision as “a locally and regionally recognized

college in the engineering education and scientific research, and supporting the

sustained development in Qassim and Kingdom.
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About Senior Design Project (SDP)

Senior Design Projects allow students to test their engineering knowledge in a related field
setting prior to graduation. On each project, three to four students collaborate to design, build,
and test a realistic engineering system under faculty supervision. Each project is completed
for a real task, thereby giving students an opportunity to experience engineering challenges
paralleling those found in the real life learning. While working on the projects, students must

consider safety, economic, environmental, and ethical concerns.

By working on capstone projects the students learn to deal with open-ended questions, and
get a chance to pull together as a group the many things they've learned in classes throughout
their undergraduate degree. Completed senior design projects in a range of disciplines are
showcased each spring at the Engineering Design Expo in the Integrated Teaching and

Learning Laboratory.

Publication Process

After completing the senior design project the students are required to submit abstract in
english as well as in Arabic according to certain format to be publish in the Abstract
proceeding. The best selected abstract will be completed as a paper and will be publish in

Journal of engineering and computer science.



Abstract Submission Guidelines

College of engineering encourages Senior Design Project (SDP) that introduces good

ideas and concepts, research and understandings to the field. Please read the following

guidelines carefully before submitting your abstract:

Abstracts can only be submitted online via sdp-abstract@qec.edu.sa ; submissions by

hardcopy will not be considered.
You may submit as many abstracts as you like from your SDP
All abstracts must be written in English and also a copy of Arabic in the same page.

It is the author’s responsibility to submit a correct abstract. Any errors in spelling,
grammar or scientific fact in the abstract text will be reproduced as typed by the

author. Abstract titles will be also subject to a spell check.

Plagiarism

Please regard plagiarism as serious professional misconduct.

Submission Dateline
The final deadline to submit the abstract is 22 May 2016 (Sunday)

Abstract Structure

The entire abstract should include

1.

Background: indicate the purpose and objective of the research, the hypothesis that
was tested or a description of the problem being analyses or evaluated

Method: describe the study period / setting / location, study design, data collection
and methods of analysis used.

Results: present as clearly and in as much detail as possible the findings / outcome
of the study. Please summarize any specific results.

Conclusion: explain the significance of your findings / outcomes of the study and

future implications of the results.

Objectives of collecting Abstracts

All SDP abstracts will be printed and publish in a series book by the college of engineering
as they appear in the preview step.


mailto:sdp-abstract@qec.edu.sa

Abstarct Format

AN EXAMPLE OF A PROPERLY FORMATTED SUBMISSION TO
BOOKLET (Font Arial size 11, Bold and uppercase)

Studentl name, Student2 name, Student3 name and Supervisor Name (Font 12)

Department of ................. Engineering (Font 11 time new roman)
College of Engineering, Qassim University
Studentl@yahoo.com, Student2@yahoo.com, student3@yahoo.com
and superviosr@gec.edu.sa

ABSTRACT

College of Engineering at Qassim University seeks to offer a developed and accredited
engineering education to satisfy the needs of the job market. The main objective of this study
is to offer research services to society which support the sustained development in the
Kingdom and participate in the knowledge economy. The method used to achieve these
objectives was done in great efforts through data collection in the ambitious strategic plan for
the last ten years. The results obtained in this study shows that a locally recognized college in
the engineering education and scientific research, and supporting the sustained development
in Qassim and Kingdom was identified as college of engineering — Qassim University. This
study concludes that, the performance of the college according to the strategic plan was
achieved significantly (95.9%) and prepare by the end of 2020 to achieve its vision for
international recognition.

Key Words: Qassim University, College of Engineering, Strategic planning, Society, research
services
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Supervisor Name and Department: Dr.Anwar Hassan Ibrahim, Department of

Electrical Engineering
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Electrical and Electronics Engineering Abstract

PROTECTION SCHEME DESIGN TO IDENTIFY POWER SYSTEM FAULTS

Ali Al-Mazyad, Waleed Al-Owayyed, Ibrahim Al-Dughayyim and Mohammed Al-Harbi and
Prof. Dr. Mirza Ansar

ROBUST CONTROLLER DESIGN FOR POWER SYSTEM

Mohammed Al-mutlag, Abdullah Al-agl, Ali Al-turki and Sulaiman Al- and Prof. Dr.
Ibraheem Nasiruddin

MICROCONTROLLER BASED THREE PHASE AUTMATIC TRANSFER SWITCH
Abdulaziz M. Alkhalifah, Abulmohsen S. Albassam, Basim A. Alharbi, Yasser M. Alobaishy
and Professor Ahmad Alaa

DESIGN AND IMPLEMENTATION OF NEW VAR SOURCES FOR SECURE
OPERATION OF ELECTRICAL NEWTWORKS

Yonis Mohammed Al-dhyan, Abdullah Hamdan Al-harbi, Abdulrahman Rashed Almuhaylan
and Dr. Elsaid Elaraby

DESIGN AND IMPLEMENTATION OF PROGRAMMABLE MEDICATION
DISPENSING SYSTEM WITH INTEGRATED ENVIRONMENTAL MONITORING

Salman Alragibah, Shaaib Naji, Muath Yaseen and Rizwan Akram



DESIGN AND IMPLEMENTATION OF REAL TIME AUTOMATIC SPRAYER
SYSTEM FOR SELECTIVE WEED

Mohammed Albattah, Abdulmajeed Alageel, Mohamed Alharbi, Hamad Alharbi and
Muhammad Islam

DESIGN AND IMPLEMENTATION OF DC-DC STEP-UP CONVERTER

Saleh Abdulaziz Abuabah, Abdullah Abdulaziz Albijadi, Abdulrahman Saleh Alrasis, Adel
Lafi Alharbi, Prof. Ahmed Alaa Mahfouz, and Dr. Ahsan Rahman

Civil Engineering Abstract

DESIGN OF WATER TREATMENT PLANT FOR QASSSIM UNIVERSITY
TurkyAlnasyan, AbdulmalekAlayed, Ibrahim Alhnammad and Md Shafiquzzaman

DESIGN OF WASTEWATER TREATMENT PLANT FOR QASSIM UNIVERSITY
Hussain Al-Dammaain, Yazeed Al-Saleh, AbduAlrahman Al-Sugaih, Ahmad Al-Yahya and
Dr. M.Shafiquzzaman

DESIGN OF A NEW EXPRESSWAY AND IT'S INTERSECTIONS

Muath Abdullah Almutlag, Abdullah Ibrahim A-Nassar, Salem Mobark Al-Bargi, Fawaz
Talag Al-Mutairi and Prof. Sayed A. Habib

DESIGN OF MULTISTORY REINFORCED CONCRETE BUILDING

Hussien Abdulnasir Namoura, Ahmed Abdullah Darwish, Mansour Rashad Almotairi,
Sulaiman Mohammed Almutawa and Dr. Ahmed Fouad Elragi

STRUCTURAL ANALYSIS AND DESIGN OF A TERMINAL BUILDING OF AN
AIRPORT

Sulaiman AlFallaj, Omar Alsudays, Sulaiman Almutlag, and Dr. Gamal Al-Saadi

Mechanical Engineering Abstract

DESIGN AND IMPLEMENTATION OF A CLEANING SYSTEM FOR PV SOLAR
PANELS

Osama Sulaiman Alhumaidan, Omar Munif Alharbi & Dr. Mohamed Bentrcia

AERODYNAMIC OPTIMIZATION IN CARS DESIGN

Sultan Saad Al-Mutairi, Omar Abdualziz Al-Harbi, Faisal Fahad Al-Rusini and Prof. Saad
Benmansour



DEVELOPMENT OF THERMOELECTRIC GENERATOR

Mohammad Abdullah Al-Habib, Abdurhman Abdulaziz Abu-Abah, Abdulaziz Mohammad
Al-Humaid, Meshary Fahad Al-Humaid and Dr. Mohammad Shauckat Ali

DESIGN AND IMPLEMENTATION OF CANSAT
Omar Al-Harbi, Abdulmajeed Al-Harbi, Sami Ibrahim and Hanafy Omar

DESIGN OF MULTI WALLED CARBON NANOTUBES (MWCNT)-CEMENT
CELLS FOR STORING ELECTRICAL ENERGY

Ahmed Seleman, Abbas AlOtaibi, Abdullah Al-Barrak, Prof. Hany A. Sherif



PROTECTION SCHEME DESIGN TO IDENTIFY POWER SYSTEM
FAULTS

- Ali Al-Mazyad, Waleed Al-Owayyed, Ibrahim Al-Dughayyim and Mohammed Al-
Harbi Supervisor: Prof. Dr. Mirza Ansar

Department of Electrical Engineering
College of Engineering, Qassim University
A_3 M.D@hotmail.com, waleed.-999@hotmail.com,
turnedo-007 @hotmail.com, m.d.a-10-@hotmail.com and
ansarbeg@gec.edu.sa

ABSTRACT

The main function of a protection system is to promptly remove from service any component
of the power system that start to operate in an abnormal manner. On the other hand, when any
fault occurs, a protection system is required to disconnect as few consumers as possible, In
addition to these requirement, a protection system should be as reliable, fast, simple and
economic as possible. To archive these objective, protection system must be designed
properly. An algorithm was designed for the classification of line faults based upon the
statistical parameters of the three phase voltages. To ascertain the effectiveness of the
technique, it was tested with model-based in Simulink power system of MATLAB to conduct
a series of faults and then identify the type of fault. The neural network computing and

implementation of digital signal processing concepts are used in this work.

Key Words: Qassim University, College of Engineering, Strategic planning, Society, research
services
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ROBUST CONTROLLER DESIGN FOR POWER SYSTEM
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- Mohammed Al-mutlag, Abdullah Al-aqgl, Ali Al-turki and Sulaiman Al-rebdi
Supervisor: Prof. Dr. Ibraheem Nasiruddin

Department of Electrical Engineering
College of Engineering, Qassim University
memo0556123@hotmail.com, Aq767ag@hotmail.com,
ali_ 9 9 9@hotmail.com, S824@hotmail.com and
ibraheem_2k@qec.edu.sa

ABSTRACT

The present work is aimed to design effective and efficient control strategy for AGC of a
single area power system. The power system is consisting of non- reheat thermal plants with
excitation control system. In this work we consider the effect of excitation loop control i.e.
automatic voltage regulator (AVR) loop on load frequency control (LFC)loop. The PID
controllers are designed based on Zeigler-Nicholson technique for AGC of the power systems.
The designed controllers are implemented on power system model with and without
excitation loop. The investigations are carried out for 1% step load change in the power
system with the implementation of designed PID controllers. In this project we observe there
are aslight changes in the system responses of the AGC of the power system when compared
with AGC including the excitation loop. On the other side, the steady state error also exists
in the dynamic system responses of various system states. The improved PID controllers are
also designed in the work using Pessen Integral Rule which has provided better system
response.

Key Words: Qassim University, College of Engineering, Strategic planning, Society, research
services
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Supervisor Name and Department: Prof. Dr. Ibraheem Nasiruddin, Department of

Electrical Engineering
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MICROCONTROLLER BASED THREE PHASE AUTMATIC
TRANSFER SWITCH

Abdulaziz M. Alkhalifah, Abulmohsen S. Albassam, Basim A. Alharbi, Yasser M.
Alobaishy and Professor Ahmad Alaa

Department of Electrical Engineering
College of Engineering, Qassim University
x.zo0ozi.x@gmail.com, aaa333aaa@hotmail.com,
eng.bassml@gmail.com, yasser.ksa2009@hotmail.com and
alaa@qgec.edu.sa

ABSTRACT

As the electric power systems in the Saudi Arabia become increasingly large, complex and
interconnected, the conventional relays and protection systems are proving to be inadequate
during some abnormal conditions. In particular, there exists a significant history of relay
protection schemes malfunctioning and, ultimately, leading to the infamous system-wide
failures, known as electric power blackouts. It is important to practice the skill of selecting
the suitable scheme, and designing the ATS for such system. The goal of this project is to

keep the power flow and feed the load, even if the main supply breaks down, from other

supply.
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DESIGN AND IMPLEMENTATION OF NEW VAR SOURCES FOR
SECURE OPERATION OF ELECTRICAL NEWTWORKS

Yonis Mohammed Al-dhyan, Abdullah Hamdan Al-harbi, Abdulrahman Rashed
Almuhaylan and Dr. Elsaid Elaraby

Department of Electrical Engineering
College of Engineering, Qassim University
Yonis.7@hotmail.com, ab3987 @hotmail.com, aborashed9959@gmail.com and
elaraby@qec.edu.sa

ABSTRACT

The electrical system is exposed for many problems due to loads increased on the grid, which
threatens the stability and security of the grid. Thus, this project will be about planning and
designing of new static Var Compensation (SVC's) and making a decision for the sites and
size of the new devices to make sure that the power system is secure and ready to operate at
different load level. The problem is formulated such that the technical and economical aspects
have been considered. The objective function of the formulation is chosen to minimize the
investment cost and operating cost. The investment costs is for the installation of new SVC's.
Where an operating cost includes power losses cost and load shedding cost, while the system
operating and investment constraints being satisfied. This project discovers the efficiency of
Particle Swarm Optimization (PSO) and Successive Linear Programming and heuristic
method in solving the developed RPP problem, and applied three load levels 1.6, 1.7 and 1.78
of nominal load level and the simulations were implemented using MATLAB.

Key Words: Reactive Power Sources, Reactive Power Dispatch, Reactive Power Planning
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Supervisor Name and Department: Dr. Elsaid Elaraby, Department of Electrical
Engineering,
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DESIGN AND IMPLEMENTATION OF PROGRAMMABLE
MEDICATION DISPENSING SYSTEM WITH INTEGRATED
ENVIRONMENTAL MONITORING

Salman Alragibah, Shaaib Naji, Muath Yaseen and Rizwan Akram

Department of Electrical Engineering
College of Engineering, Qassim University
s.a.m.r-1992@hotmail.com, shooaib _91@hotmail.com,
m1m2m3002@hotmail.com and rizwanakram75@agec.edu.sa

ABSTRACT

Poor adherence to long-term treatment of chronic diseases has been a serious problem facing
healthcare community for some time. In order to combat this problem a programmable
medication dispensing system with an integrated environmental monitoring has been
designed and implemented. Medication dispensing system is programmed to a predetermined
medication schedule that identifies medicine for each prescribed time. In environmental
monitoring, it has been designed to measure temperature, light intensity and humidity levels
inside the closed environment of the medicine container and capability of transmitting the
GPS coordinates of the container. Both systems have been optimized to display data for
parameters of interest as well as include a communication capability with patient and people
of interest (relative and corresponding doctor). Based on testing and analysis the designed
system has met set objectives. Recommendations for a future modifications has been made
which can make this system more efficient and ready for mass production.

Key Words: Medication scheduling, Environmental monitoring, Patient care, Remote
monitoring and control
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DESIGN AND IMPLEMENTATION OF REAL TIME AUTOMATIC
SPRAYER SYSTEM FOR SELECTIVE WEED

Mohammed Albattah, Abdulmajeed Alageel, Mohamed Alharbi, Hamad Alharbi and
Muhammad Islam

Department of Electrical Engineering
College of Engineering, Qassim University
malbattah7 @gmail.com, asg.note@gmail.com,
M7amd.s24@gmail.com, hamad_xyz@hotmail.com and
m.islam@qec.edu.sa

ABSTRACT

Agricultural irrigation consumes 85% of Saudi Arabia water consumption, although Saudi
Arabia is suffering from a massive depletion of the water. Automatic agricultural irrigation
system that identifies the exact need of water can reduce the consumption significantly. The
Automatic agricultural irrigation system can recognize the weeds in real time by two image
processing methods. The first, recognize the weeds by their shape and the second recognize
the weeds by their color. A program has been written with two algorithms to implement
methods. The program classifies the weeds depending on their water need. The system has
been tested and show acceptable results recognizing the weeds under certain conditions.
Future modifications must be made to ensure the efficient working of the system under any
condition.

Key Words: Detection, Classification, Filters, Image processing, Program, Algorithms,
Agricultural irrigation, Weed, Water.
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DESIGN AND IMPLEMENTATION OF DC-DC STEP-UP
CONVERTER

Saleh Abdulaziz Abuabah, Abdullah Abdulaziz Albijadi,
Abdulrahman Saleh Alrasis, Adel Lafi Alharbi, Prof. Ahmed
Alaa Mahfouz, and Dr. Ahsan Rahman
Department of Electrical Engineering
College of Engineering, Qassim University
Saleh.abuabah@gmail.com, po1897 @hotmail.com,
dahooOooshi@gmail.com, adelalhurbi@gmail.com, and
alaa@qgec.edu.sa, and ahsan@gec.edu.sa

ABSTRACT

This project elaborates different techniques for charging laptops from the car battery.
However, in my opinion, there is one very important which become shortcomings — most
laptops which powered by an electric voltage of 19V, making it impossible for them to direct
the power to an integrated network vehicle (12-14V). It is very important, especially when
laptop battery capacity is not more than two hours in active mode. This is a description of the
relatively simple laptop circuit adapter (laptop DC-DC converter), which increases the
voltage-board vehicle network to 19V, needed to supply the laptop. And maintain this voltage
stable.

Key Words: Boost Converter, PWM, Laptop, and battery charger
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DESIGN OF WATER TREATMENT PLANT FOR QASSSIM
UNIVERSITY

TurkyAlnasyan, AbdulmalekAlayed, Ibrahim Alhammad and Md Shafiquzzaman

Department civil Engineering
College of Engineering, Qassim University
turki.alnasyan@gmail.com, mallokyss10@gmail.com,i.m.h-
22@hotmail.com and shafig@qec.edu.sa

ABSTRACT

Water is the most important of resource for life. Kingdom of Saudi Arabia suffers
from water scarcity especially with steady population growth and urbanization. Therefore, it
is necessary to extend the current water treatment plant to adjust the future water demand.
The aim of this project is to design a water treatment plant up to 2030 for Qassim University.
The design calculation includes determining the main tank dimensions of sedimentation tank,
rapid sand filter, reversing osmosis units. Disinfection tank, storage tank and finally the
connection pipe system. The design was computed and executed in excel program. It was
found that the current water treatment plant has to be extended to almost double of its size in
2030. The design of the water treatment plant will give a guide line to future drinking water
management in Quassim University.

Key Words: Water treatment, Water treatment plant, Design, Rapid sand filter,
Sedimentation, Reverse Osmosis.
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DESIGN OF WASTEWATER TREATMENT PLANT FOR QASSIM
UNIVERSITY

Hussain Al-Damma’ain, Yazeed Al-Saleh, AbduAlrahman Al-Sugaih, Ahmad Al-Yahya
and Dr. M.Shafiquzzaman

Department of Civil Engineering
College of Engineering, Qassim University
Eng.huss14@gmail.com, U.zk@hotmail.com, Aalsogih@gmail.com,
A-ix@msn.com, Shafig@gec.edu.sa

ABSTRACT

Sustainable design of wastewater treatment plant plays an important role to the management
of wastewater. A wastewater treatment plant project has been designed for the campus of
Qassim University for the years of 2016 and 2030. The current wastewater treatment plant in
the campus consists of Rotating Biological Reactor (RBC) process. The main objective of
the project is to design the wastewater treatment plant for possible future extension of the
plant based on predicted population growth in 2030. A biological activated sludge process
was designed instead of RBC due to their high efficiency of treating wastewater. 2030 design
calculations were compared with the current wastewater treatment plant of Qassim University
and eventually note down the important observations that have resulted from the comparison.
Our design calculation showed that the existing plant has to be extended to double in 2030,
against the increase of campus population. The design of activated sludge process would be
more economical than the RBC process.

Key Words: Wastewater treatment, Qassim University Campus, plant design, plant units,
Activated sludge process, Environmental engineering.
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DESIGN OF A NEW EXPRESSWAY AND IT'S INTERSECTIONS

Muath Abdullah Almutlag, Abdullah Ibrahim A-Nassar, Salem Mobark Al-Barqi, Fawaz
Talag Al-Mutairi and Prof. Sayed A. Habib

Department of Civil Engineering
College of Engineering, Qassim University
meezol414@gmail.com, abdullahibrahim 777 @hotmail.com,
smmf2008@hotmail.com, fz6638@hotmail.com and
sahm53@qec.edu.sa

ABSTRACT

Based on the given data, it is required to design a new expressway that starts from a new
parking lot inside an existing city and intersects with two existing expressways at grade
separation with loops and ramps and at grade intersections respectively. The design of the
parking will be included. Marking of the at-grade separation intersection and at grade
intersection will be carried out. The project includes, also, the design of the pavement layers
thickness for the new expressway. Further, an itemized bill of quantities will be prepared for
the project items as well as concrete deck slab of the interchange. Moreover, the project
includes preparing specifications for pavement works (subbase, base, and asphalt concrete
courses).

Key Words: Expressway, Intersections, Parking, Design of Pavement Layers, BOQ
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DESIGN OF MULTISTORY REINFORCED CONCRETE BUILDING

Hussien Abdulnasir Namoura, Ahmed Abdullah Darwish, Mansour Rashad Almotairi,
Sulaiman Mohammed Almutawa and Dr. Ahmed Fouad Elragi
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and afelragi@qec.edu.sa

ABSTRACT

College of Engineering at Qassim University seeks to offer a developed and accredited
engineering education to satisfy the needs of the job market. The objective of this project is
to determine suitable structural system for any building, modeling the structural system and
to design the reinforced concrete elements. The method used to achieve these objectives was
done by using SAP2000 program to analyze the structure and get the results of loads, moments
and shear forces, using the results by Excel Sheets to design the reinforcements of the
elements for all alternatives and using AutoCAD to draw the designed sections. This project
include the following conclusions and results which are: The building was designed using
two flooring system, thickness of slabs with beams is 15 cm and for flat slabs is 20 cm, flat
slabs system was selected architecturally, the dimensions of the columns decrease while we
move up and the thickness of footings is 0.5m.

Key Words: Qassim University, College of Engineering, Design of Multistory Reinforced
Concrete Building
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STRUCTURAL ANALYSIS AND DESIGN OF A TERMINAL
BUILDING OF AN AIRPORT

Sulaiman AlFallaj, Omar Alsudays, Sulaiman Almutlag, and Dr. Gamal Al-Saadi

Department of Civil Engineering
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ABSTRACT

Graduation project is a certain idea of offering a solution or service; it may be a new idea or
a pre-existing but developed by new and special manner. The main objective of this project
is to carry out structural analysis and design of steel terminal building of an airport. The
terminal building covers an area of 2880 m? (24 m x 120 m). The terminal building contain
twenty one main frames. The main frame of the terminal building has three bays with a total
span of 24m. The spacing between frames equals 6m. The height of the main frame at the
center is 10.5 m, whereas the height at the ends is 8.50 m. Live, dead, temperature, and wind
loads were considered in the analysis the terminal building. The terminal building is assumed
to construct in Qassim region. The Saudi Building Codes (SBC) for analysis and design of
steel structures were used. Also, SAP2000 program was used for structural analysis processes.
The steel cross sections of the main frames, bracing systems (horizontal and vertical) and
connections (main frame and bracing) were designed using Load Resistance Factor Design
method (LRFD). The Drawings (layout, elevation and side view, connection, foundation and
grade beam) were done using AUTOCAD2013 program. All steel sections selected to
construct this terminal building were checked against all types of failures and it were found
safe and economic. For our senior design project we seeks to be able to deal with the steel
structures analyzed, designed, and also use of standards and specifications for the Saudi
building code in steel construction.

Key words: Qassim University, College of Engineering, Structural Analysis, Steel Structures, Light
Weight Structures
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DESIGN AND IMPLEMENTATION OF A CLEANING SYSTEM FOR
PV SOLAR PANELS

Osama Sulaiman Alhumaidan, Omar Munif Alharbi & Dr. Mohamed Bentrcia

Department of Mechanical Engineering
College of Engineering, Qassim University
TKA9316@gmail.com, omar200@hotmail.com, and
bentrcia@gec.edu.sa

ABSTRACT

This senior design project deals basically with solar energy systems and how their
performance can be affected by dust storms. In this context, essential information about solar
energy in Saudi Arabia has been firstly presented and the most prominent solar energy
systems have been briefly explained. After that some studies that have investigated the effect
of dust accumulation on the solar panel surfaces have been reviewed. Then a system for
cleaning the solar panel surface from dust has been designed and constructed. Lastly a
preliminary test to show the effect of dust on decreasing the output power of the solar panel
has been conducted. Except the solar panel, the other system are made from cheap materials
or purchased with very affordable prices. The results show that dust considerably reduces the
power production of solar panel by 27% to 33%.

Key Words: Solar panel, dust, efficiency, cleaning system
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AERODYNAMIC OPTIMIZATION IN CARS DESIGN

Sultan Saad Al-Mutairi, Omar Abdualziz Al-Harbi, Faisal Fahad Al-Rusini ,
Supervisor Prof. Saad Benmansour

Department of Mechanical Engineering
College of Engineering, Qassim University
Sultan-s-10@hotmail.com, engomarr1993@gmail.com,
bnbrgd@hotmail.com and benmansour@gqec.edu.sa

ABSTRACT

This study is about a simulation of the flow around vehicles. In the investigation, we have
used a commercial software (Autodesk Flow Design Program) by choosing various
geometrical configurations (bluff body model, car model without rounding angles and car
model with rounding angles), and then we made a comparison of different design situations.
For a fixed velocity and from bluff body to the model with rounded angles, the drag
coefficient Cp is reduced by around 20%. It is interesting to note that by rounding the angles
of the body, the point of separation is put at the rear, and we get less vortices and therefore,
less resistance to the motion. Our results showed that when the velocity is varied from 11.11
m/s to 33.33 m/s, the Cp is reduced by around 12 %.

Key Words: Aerodynamics, Drag coefficient, simulation, vehicles
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Department of Mechanical Engineering
College of Engineering, Qassim University
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meshary84@gmail.com, zizo-14@windowslive.com, and
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ABSTRACT

The idea of this project is to produce electricity in remote place utilizing the waste heat
energy. It involves the trapping of heat energy being generated from the waste heat and
converting it to electrical energy which can be used for many applications at an off grid
location. The conversion of heat energy into electrical energy is made possible with the use
of Thermoelectric Generator (TEG) module which works on the principles of Seebeck effect.
This work utilizes water cooling method to increase the temperature difference between hot
and cold side of the module and hence increases the power output. A battery is used to store
the energy that can be further used to power different devices.

Key Words: Thermoelectric Generator, Seebeck effect, waste heat, electricity, remote place.
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Department of Mechanical Engineering
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ABSTRACT

The objective of this project is to simulate a real satellite, in a form of CanSat. We have used
Arduino Uno microprocessor and IDE software that enable you to program the language that
Arduino can understand. The Challenge is to design a structure that carries five sensors and
Arduino for study the atmosphere condition and without exceed the weight limit which is 350
g The structure consists of Aluminum base which used to mount the Arduino and a soda can
used for the outer shield. The study taken in Al-Moznab municipality and a flagpole was used
as platform for our study that has 32 meter in height. This flagpole was alternative choice for
parachute. Our results show that the CO. concentration and the pressure decrease with
increasing the height of CanSat. The recorded humidity and the temperature have small

changed and they decrease when the CanSat rose.

Key Words: CanSat, Arduino, CO2, Humidity, Pressure, Temperature
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ABSTRACT

Carbon nanotubes have been known of their exceptional electrical properties. Many studies
have been made to investigate its electrical properties. Cement based CNTs are known of their
potential due to their electrical properties. Mixing cement with multiwalled carbon nanotubes
gives the nanocomposite unique electrical characteristics. The main purpose of this work is
to measure the ability of Cement-MWCNTSs composites for storing electrical energy. Cement-
MWCNTSs have been mixed with many additives to investigate how they affect the electrical
properties of the cement nanocomposite. New methodologies and additional materials (e.g.
plasticizer) have been implemented and mixed with Cement-MWCNTS to enhance the ability
of the cement nanocomposites to store DC current. Additionally, Polyacrylamide and
Polyethylene Glycol were used to observe their impact on the electrical characteristics of the
specimens. Salt has been used, too, to investigate its reaction during discharge of the cell. The
aim of this study is to assess and improve the electrical properties of cement-nanocomposite
cells by measuring the open circuit voltage, currents, resistances and powers of the resulted
Cement-MWCNTS specimens.

Key Words: Multi walled carbon nanotubes, Electrical power, MWCNT Cement-cells.

uidlal)

o328 (o Ggeaill i)y sae cu jad My Al WY1 Al 5l Leall ady A € gl sy Cuid e
Aaiia iy yha e ST aa i 32 8 A jeS ailad any 40 S il i) e ciianY) LlA die Gailiadl)
a3 g sl 138 A Lgalaiiul a3 Al g A el il pally Talall 5 5l Jalad) | SlSoal) Jalad) S Ll b
Al Sl pailiadl) o la 5l il jal 4 g U il s b da glaall criaul) ) cliliay) e el alasi)
a3 S gl alaad ) o LS ) Ll o a8 e o 585 (superplasticizer) aolall pald) JHa
e Coagll il 40 5eS)) pailadll e b il W I PEG JsSils ol s 5 Polyacrylamide
b8 b e A S S YL da glaall Ciie Dl Al e pailadll (paad 5 auli g g g -dal) 28
Gl LY 5l a6 ae el 028 (e Lgale J anll Sy S5 0 5 A glaall 5 Ll 5 o~ sitall agall 3 il
sded laa | Lt wuall Janll 4 300 il jiall gl g e UDA A Leiy 3835 (S 1l AL 5eSU 5508l e
4l jeS pailas Lie a5 gl ae 0.04% MWOCNT S i daws o (g 5ind Gl Glinad) Gl aa g dul )
O bl all (e 23l ) jaly mais 2l oSl Gailiadll ety a6 ) Gll3S cilial) 48 ae 4l Juadl

O AN Gl

Supervisor Name and Department: Professor/ Hany a. Sherif, Department of

Mechanical Engineering


mailto:Student1@yahoo.com
mailto:Student2@yahoo.com
mailto:student3@yahoo.com

