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Design a Flow Control Valve

Abstract

This project mainly aims to optimize the consumption
of freshwater via the usage of advanced engineering
applications. The solution presented in this project is using the
flow control valve. The aim of this project is planned to improve
the environmental and economic benefits which will result in
achieving a high level of sustainability. A material selection
process was applied to select the most suitable material
considered for the flow control valve fabrication. Polyester
is estimated to have the highest mechanical performance of
the three materials considered because its yield strength is
much higher than that of ABS or PLA materials. Polyester is
expected to have the highest fracture resistance because its
fracture toughness is much higher than that of ABS or PLA
materials. On the one hand, ABS density was estimated to
achieve the best performance (lowest weight), but its price is
the highest, reducing the economic benefits. It was decided
that the most appropriate material would be polyester, which
provides very high mechanical performance at a low cost
and with a low environmental impact. The iteratively solved
matlab mathematical model predicted that irrigating 68 farms
requires 37 flow control valves while irrigating 207 farms
requires only 13 flow control valves. Increasing the number
of operation hours is expected to help reduce the number
of valves needed for the irrigation process. Furthermore,

increasing the amount of water required until the end of
the growing season is expected to help shorten the growing
season. The number of valves has a significant impact on the
flowrate of water. The proposed system can be controlled
by an Arduino system, which can be simulated using Tinker
CAD software. It is expected that the software used to aid
in automatic control of the irrigation system. The control
system was designed to be as simple as possible, which helps
to reduce the system’s initial cost. The soil moisture sensor
installed to the control system helped in determining the
need of irrigating the farm. As when the moisture is less than
40%, the pumps are energized while in case of the moisture
is higher than 40%, then there is no need to irrigate the farm.



I
A Direct Current (DC) motor is revolv-

ing electrical equipment that modifies
direct current, of electrical power, into
mechanical energy. An Inductor (coil)
inside the DC motor bears a magnetic
field that builds revolve motion as DC
voltage is practiced to its terminal. In-
side the motor is an iron shaft, wrapped
in a coil of wire.

Charging circuit

The charging circuit, the input from the
wind turbine is first fed to full wave
bridge rectifier because the output of
the wind turbine is AC and must be con-
verted to DC.

The output of the solar cell connected
to the output of the wind turbine us-
ing a forward diode then those two in-
puts are fed to the controlling transis-
tor. The transistor will be controlled to
start charging or stop charging using a
voltage comparator. This comparator is
comparing the battery voltage with the
input from the hybrid system and if the
battery voltage is high then it will turn
off the charging by turning of the tran-
sistor.

e Power supply circuit

Since all of the components are operat-
ing on 5volts a voltage regulator must
be used.

The output of battery is 12volts, a button
is used to turn on/off the system then the
input is fed to regulator (Im2576), the
output is connected to a coil then to a
capacitor.

On the 5volts output an indication led
is connected to be turned on when the
power is on.

Figure: The power supply circuit
* LCD 2%16 Display

A liquid-crystal display (LCD) is a ten-

ement-panel display or other computer-
ized modulated optical equipment that
uses the light-modulating properties of
liquid crystals. Liquid crystals do not
emanate light straightly, rather than us-
ing a backlight or reflector to production
photos in color or monochrome.

LCDs are applicable to present arbitrary
photos or fixed photos with low mes-
sage content, which can be visible or
non-shown, such as preset words, dig-
its, and seven-segment displays, as in a
digital clock.

e Solar Cell

Solar cells Photovoltaic cells or photo-
voltaic cells are a device and a device in
the form of paved cells next to each oth-
er that convert sunlight to electricity by
exploiting the photovoltaic effect, and
have been using solar cells for decades,
since they have been working since
1996 In addition; it supplies electricity
to the International Space Station (ISS).
Currently, Spain has the largest solar
power plant with a capacity of about 23
MW and plans to build Spain>s largest
power plant.

e Features

* Rated power: Sw

* Open circuit voltage: 21.5 v.

e Short circuit current: 0.310 A.

* Voltage at maximum power: 17.17v.
e Current at maximum power: 0.28A

The solar cells, which are placed direct-
ly under the sun, absorb these rays and
convert these rays to electrical energy
for human use in many purposes and
fields, and thus serve as an alternative
to the rays of the usual generators, when
the sun shines, which contains very
large energy, Here, solar panels attract
this energy, which contains many solar
cells arrayed next to each other, and
these solar cells are composed of semi-
conducting materials (often silicon),
and these cells receive solar energy and
start movement The electrons form an
electric field and electrons are released
from semiconductor or silicon.

Characteristic equation

From the equivalent circuit it is evident
that the current produced by the solar
cell is equal to that produced by the
current source, minus that which flows
through the diode, minus that which
flows through the shunt resistor:

o Wind Turbine

Wind turbines represents in our hybrid
car that devices converts wind energy
into a curved motion, and then provide
either a generator, developed this idea
where the air turbines are widely manu-
factured and different types of vertical
and horizontal axis turbines, this me-
chanical force can be used for specific
tasks (such as grinding grain or pumping
water) or can The generator can convert
this mechanical energy into electricity.

* References

[1]https://www.microchip.com/wwwproducts/en/
ATmega328

[2]  https://mikroelectron.com/Product/L293D-
H-Bridge-DC-motor-controller/

[3]  https://mikroelectron.com/Product/HT12E-
HT12D-remote-control-RF433-1C/

[4]: https://www.mpoweruk.com/leadacid.htm

[5] https://www.aussiebatteries.com.au/batteries/
deep-cycle-agm/120ah-12v-agm-deep-cycle-
battery

[6] https://components101.com/16x2-lcd-pinout-
datasheet

[7] https://www.homedepot.com/p/Nature-Power-
20-Watt-Polycrystalline-Solar-Panel-for-12-Volt-
Charging-23208/301840529

[8]https://mikroelectron.com/Product/Micro-
wind-turbines-generator-small-DC-motor/

[9]https://www.amazon.co.uk/10pcs-L7805-
LM7805-Voltage-Regulator/dp/B071R4VVCL

[10]https://components101.com/433-mhz-rf-
transmitter-module

[11]https://www.itead.cc/rf-receiver-module-433-
mhz.html

[12]: https://randomnerdtutorials.com/esp32-cam-
video-streaming-face-recognition-arduino-ide/

[13]: https://www.dx.com/p/12v-220rpm-dc-gear-
motor-with-hall-encoder-silver-multi-colored-
2072067 html#.XcMEIjMzbIU

[14]https://randomnerdtutorials.com/how-to-in-
stall-esp8266-board-arduino-ide/

[15]https://mikroelectron.com/Product/Push-But-
ton-Switch/




Ail108ll guwaisholl dicon ldyani Alns dino

Solar and Wind Powered Hybrid Car
(gt i Asuaht) A5l Ayl A5ty Y2 Ay B s

Abstract : This thesis describes the hybrid robot system, which runs on wind turbine,
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1. Introduction

A hybrid car uses two or more specific
types of energy, such as private igni-
tion engine to drive an electric motor
that powers an electric motor, €.g. in
diesel-electric tracks using diesel motor
to drive an electric dynamo that powers
an electric motor, and submersibles that
use diesels when surfaced and batteries
when submerged. Other means to save
energy include pressurized fluid in hy-
draulic hybrids.

On the other hand, many companies
have gone on to produce many electric
car systems such as Tesla, which spe-
cializes in designing clean electric cars
instead of gasoline and gas.

* Problem statement

With the recent increases in the price of
gasoline, electric cars have become the
most important vehicles in the equation
to provide a solution to the problem of
fuel prices besides gas cars and they are
cleaner cars in relation to the problem of
emissions and global warming, which is
50% better for the environment.

*Contribution

The contributions of renewable energy
to remote control in our time are key
factors in the standard of progress of
society in terms of reducing the sources
of energy polluting the environment and

solar and electrical energies.

The Hybrid car is considered as a merged system between two resources of power
that supply car for work without using old power resources. Moreover, hybrid sys-
tems are formed from solar energy photovoltaic and wind turbines that supply power

for batteries which give energy to DC loads inside car. A hybrid car is a smart car

that is available to control without human interface inside car driving by using far

control system.

This system will work in its operation and take a decision depending on ATMEGA

328 microcontroller; also, it mainly used an RF receiver.

The research is published in full on the Kuwait Society of Engineers website through
the following link: https://kse.org.kw/?p=31170

the technological advancement of hu-
man control.

¢ Main block diagram

The Atmega is the heart of the system
where all the decision will be taken; the
controller will read the data from the
decoder and give the appropriate com-
mand to the h-bridge to control the mo-
tors to rotate in the desired direction.

The battery will be charged using the
charging circuit which in its turn will get
the power from the solar and the wind,
the charging circuit will stop charging
the battery when it get full of charge.

The battery is 12 volts and most of the
system operates on Svolts, so the volt-
age regulator is used to step down the
voltage to 5 volts.

These HEV benefits have prompted the
automakers to improve hybrid vehicles,
most of which are available in Canada
today.

The idea of this project is to arrange a
solar car that aims to begin the problems

linked to infection and shortage of fuel.

A Smart vehicle is the one that takes all
our anxiety on preservation of the vehi-
cle while ensuring security and comfort
for the driver and the travelers.

Vehicle monitoring system includes
different sensors that sense the various
vital parameters such as Engine tem-
perature, Fuel level and as we have im-
proved it for a vehicle battery chamber
temperature is also included. In addition
to this accelerometers and speed sensors
sense abnormal vibrations in vulnerable
parts and over speeding. This data after
being sensed is stored in the cloud. This
enables monitoring of vehicle>s perfor-
mance and drivers’ actions remotely.

eMicrocontroller connection circuit

Figure below shows microcontroller
connection circuit, the reset button is
used to reset the controller in case of
any error during the code execution, and
the crystal will give the clock pulses to
the CPU inside the controller.

Figure: Microcontroller connection circuit
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Figure 3: Overall (AT) of Integrated Projects

cost and 8 (15.7%) showed within
cost. In a total of 10 BOOT proj-
ects, 8 (80.0%) were on-time,
whilst 2 (20.0%) were over cost.
None (0%) of the BOOT projects
were within cost. Statistically, it
should be noted that this is a very
small population. In 127 BOT

and on cost projects. This sug-
gests that there is progress in
implementing Integrated proj-
ects, but a deficiency in project
performance which needs to be
addressed. Alongside other Inte-

Conclusion and Further Work

The evidence from this study en-
courages the government of Ku-
wait to proceed with their devel-
opment plan and invite the private
sector to invest and engage with
the public sector, particularly in
PPP construction projects. The re-
sults also encourage private sector
engagement with the forthcom-
ing PPP projects for developing
infrastructure facilities. Further
studies, regarding the role of inte-
grated projects in Kuwait, would
be worthwhile to explore rules
and regulations, in dealing with
the private sector. Also, collecting

projects, 60 (47.2%) were on- 80

time, 55 (43.3%) were over time
and 12 (9.4%) were within time.
In 41 DB projects, 25 (61.0%)

60
40

20 12

were over time, 15 (36.6%) were
on cost and 1 (2.4%) was within
cost. The schedule performance
of projects indicates that PPP has
11 projects (21.6%), 2 BOOT
projects (20.0%), 55 BOT proj-
ects (43.3%) and 25 DB projects
(61.0%). This means that PPP
projects are the least likely proj-
ects to have over time neverthe-
less for the on-time performance
is significant as well as BOOT.
PPP and BOOT projects have the
least over time and over cost per-
formance of Integrated projects.
These results are particularly im-
portant for helping to enhance
Kuwait’s government stance, in
attracting private sector for con-
struction and infrastructure de-
velopment in PPP form. It is in-
teresting to note that in all four
projects of this study, there is a
significant number of on-time

Within time Ontime Over time

Time Change of PPP
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Within time
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Figure 4: (AT) of Integrated Projects

grated schemes, PPP and BOOT
schemes are therefore anticipated
to make a notable contribution to
consolidate not just the Kuwaiti
market and private investment
schemes, but also the general de-
velopment plan of the country.

a significant number of Integrated
projects to address the deficiency
in project performance will lead to
further investigation and explora-
tion around the topic, something
which is strongly recommended.
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Cost of PPP+ Projects
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Figure 1: Overall (AC) of Integrated Projects

lected projects for representation
and meaning.

RPC =100 x (Final — Initial)
Initial

The data collection results of cost
and schedule integrated projects
measured the variations within the
four projects. The cost and sched-
ule of integrated performance
projects divided into three states
of project assessment: within, on,
and over. The first set of analysis
examined the (AC) of integrated
projects. An overview of the pie
chart (Figure 1) shows that 230

integrated projects segmented to
U53U PPP projects, 128 BOT
projects, 8 BOOT projects and 41
DB projects. Overall, the (AC) of
integrated (bar chart) shows that,
out of U230U projects, 112 are
over cost (48.7%), which means
that a significant number of proj-
ects are exceeding the budget, with
82 projects on cost (35.7%) and 36
projects within cost (15.7%).

As shown in Figure 2, 22 out of
53 PPP projects were within cost
(41.5%), 20 were on cost (37.7%)
and 11 were over cost (20.8%).
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Figure 2: (AC) of Integrated Projects

This clearly indicates that the most
(AC) projects of PPP are within
cost and on cost, with few over
cost. BOT projects received 73
out of 128 for over cost (57.0%),
46 for on cost (35.9%) and 9 for
within cost (7.0%). BOOT proj-
ects gained 6 out of 8 for on cost

(75.0%), 2 for over cost (25.0%)
and 0 for within cost (0%). The
small size of the BOOT dataset
shows that on cost projects is sig-
nificant of all. DB projects gained
26 out of 41 for over cost

(63.4%), 10 for on cost (24.4%) and
5 for within cost (12.2%). The in-
terpretation of project performance
in over cost shows that PPP has 11
projects (20.8%), BOT has 73 proj-
ects (57.0%), BOOT has 2 projects
(25.0%) and DB has 26 projects
(63.4%). This means that PPP and
BOOT projects are the least likely
projects to have over cost.

The second set of analysis exam-

ined the (AT) of integrated proj-
ects. A general review of the pie
chart in Figure 3 shows that 229
integrated projects segmented
to 51 PPP projects, 127 BOT
projects, 10 BOOT projects and
41 DB projects. The bar chart
shows that of integrated proj-
ects, 115 out of 229 projects are
on-time (50.2%), meaning that
most of the projects are com-
pleted to schedule. However,
there is still a significant num-
ber of projects which are over
time (93 projects or 40.6%) and
the remaining 21 projects are
within time (9.2%).

Figure 4 shows the (AT) for
51 PPP projects, 32 of which
(62.7%) had on-time cost,
11(21.6%) recorded over time
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Introduction

The focus of this study is to explore
integrated project performances.
This research presented norms of
(AC) and (AT) to be measured in
three categories. The statistical data
result of this study is beneficial to
and supportive of the development
plan of Kuwait as well as provides
public client practical solutions.
A quantitative method was adopt-
ed to achieve the purpose of this
study, using a paper-based and on-
line questionnaire survey to gather
primary data. This paper focuses
primarily on delivery performance
of the construction phase as an es-
sential part of the integrated proj-
ects and investigates a literature
review on infrastructure provision
in Kuwait, with a specific focus on
integrated projects in construction
procurement and implementation
of various Integrated schemes. The
word INTEGRATED has been
formulated for this study which
encompasses PPP, BOT, BOOT
and DB projects. The exploration
of the integrated infrastructure

EVALUATION OE DELIVERY
PERFORMANCE FOR
INTEGRATED) INFRASTRUCTURE
PROJECTS IN KUWAIT

provision in Kuwait uses various
implementations of emerging inte-
grated schemes and examines two
key factors: cost and time. Provid-
ing norms of the influential perfor-
mance of integrated projects would
boost the private sector’s interest
and potential involvement. It will
also help the Kuwait public-client
in integrated projects to identify
and to evaluate its project perfor-
mance and show Kuwait’s public-
client expectations of PPP project
outcomes, among other integrated
projects, through the norms of de-
livery performance. This will lead
to a better understanding of deal-
ing with private sectors in imple-
menting the appropriate integrated
schemes of the integrated infra-
structure Projects in Kuwait.

Data Analysis

After collecting the required data,
the next stage was the analysis of
the participant’s responses. 272
out of 375 public sector partici-
pants (72.5%) and 143 out of 181
(79.01%) private sector partici-

pants returned the questionnaire
completed, so the response rate
was highly satisfactory. A statis-
tical analysis was employed to
present the norms of Integrated
projects and their performance of
cost and time. The adopted method
used a spreadsheet in Microsoft
Excel to analyse the variations of
each project of the study. The data
was gathered by surveys, either
paper-based

(Questionnaire Survey) or online-
based (Survey Monkey). These
projects were then segmented into
four types of projects and the num-
ber of collected projects for each
type was counted. Moreover, using
the Relative Percentage Change
equation (as shown in Eq. below)
is to calculate the difference be-
tween initial and final cost and
time of delivery performance to
get (AC) and

(AT) in percentages. The initial
and final cost and time of delivery
performance were collected from
participants. Graphs were pro-
duced based on the number of col-
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