


A Adslaa Aoy Gigli Lo (0lgilel ) cliSpall 358y dgial Baly i

csoliva ve ol . lgi asa ) Hliae 0. AT u.wj.,@é./_)/
Laigll S — oo dzols gral) — 4l Ju)) deols Laniel 4US —  JLo dzols
LSSeall i) i — il asliSil LSSeall i) i —

Aty Coghill 13g) Alialad) aal3ll 5 (Al ddadlae o lsel) sty duhall Cadial —: AuadIAl)
28y Dliul A g liy) Lehlay 3alll oday ddadlaall ) GlLSHall (e 3yuS dlae) Joal]
Bhs 4 gy s e caen) YOIV ale (8000 % e JSI ) dians iy A g5\
33) 255 Anlu Alile (e 2l 1 e mi L (Al Adablas st S — Ladl)
Jig GVl Tasall (gsal) Ol cilide ol $yha An ) g i) 5 elsell Caghi 8 Ay
3 Qi Ay ghall (ulia¥h a2y L 5l Greenhouse effect —alasll <l 5jalk
o8 (o aall Agdaall ) 43Sl dasSall Jd (e dealy Cilelyal (g) Ma3) 2y ol A seall 5alg3)
il sall ae 43 )l g Adalaall 3 addiad) 2580 (atliad duha duhall cudial. 3yalll)
A8l ldie ey dpallal) Cliialsal) (10 % 3 J8 sl agigl) o s Cua L Aallal)
Aglsall agaall e % 1,00 eay lef Al 38 lla (anesll ddadi apaady Ll L5l gl
(NOX (HC ¢ (CO culjlall cilegil 3Ly (M (53} )52 1305 %V gmy J8) (iSsY1 s
19 & o)l e Adadladll Dlgin) At ol duhal) Canagl Cua elsgl) Eagli iy
8 Alle 3al) olime 1aas Lagy i1 Qv ,v e s ) Joad Adadladll agac B bydiie ddass
o2 (i) Jslall (e A gane )yl 23 bl o8 g o LS Hall (e Limpiall )
Al 5 Al )l ae D Lo GlS)all araal (puady dlidie 455150 Lgie 3205
289 Dlginl pehail Glajiie 5 QL aag xe o padSuall 3Bl g Gpuaty Gudial
Dlaal Al ey Gaieall 40D legaa) Gluadill (o degana Gl A GLS
Dbl aalse ae dapladl 5 g I Bl ial (e Al Gl glall s daad milgl 5 Calay i
Cliialse ¢ a5l lana ¢S Clilani) ¢ o lsed) Cugli ¢ 2l D eilals) ailia

2486l



THE IMPACT OF INCREASED CONSUMPTION OF
VEHICLE FUEL (GASOLINE) ON THE POLLUTION OF THE
DIYALA PROVINCE ENVIRONMENT
ABSTRACT:- This study focused on studying the air pollution in the
province of Diyala due to increase of higher fuel, gasoline consumption,
which amounted to more than 1000% in 2013.This result in toxic gases lead
to increase air pollution and high temperatures. The study focused also for
studying the properties of the fuel used in Diyala province and compared
with international specification fuel standards. It found that domestic fuel
was 9% less than the international standards regarding the amount of
energy. So, the flash point fuels is the highest 6.5% of the international
border and the proportion of the lower octane number by 7%, This turned
to led to increase emission of gases (CO, HC, NOx) and increase air
pollution. Found that the consumption of gasoline in the (99 gasoline
station) located in the province of Diyala up to 900,000 liters per day. This
means a significant to increase in the amount of gases by vehicles.
Proposed group of solutions to reduce this increase, including mechanical
solutions represented by improving vehicle design in line with the Iraqi
airspace and the other focused on improving the type of fuel which used,
and development the mechanisms and proposals for development of fuel

consumption vehicles.
Keywords: Consumption Fuel, Pollution of air, Emission of Gasoline,
Station of fuel, Specification fuel.



STUDY OF THE EFFECT OF ELEVATED PRESSURES ON
THE LAMINAR BURNING VELOCITY OF PROPANE-AIR

MIXTURES
Adel Mahmood Salih Migdam Tariq Aedah M. Jawad
Chaichan Mahdy
Mechanical Eng. Mechanical Eng. The Technical
Dept., UOT Dept., UOT Collage, the Middle

Technical University

Abstract:- Laminar burning velocities were obtained for three specific
equivalence ratios of propane —air mixtures (&d=0.8, 1.0 & 1.3). The effect
of elevated pressures at variable initial temperatures was also analyzed. It
was found that the laminar burning velocity is reduced with the increase of
pressure at constant temperature. At mixture high initial temperatures (350
K) the effect of pressure on laminar burning velocity was limited. The
laminar flame speed results were compared with other researches and it was
found a good agreement.

Keywords: Laminar burning velocity; Constant-volume bomb, Propane,

preparation unit, thermocouples
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STUDY OF THE EFFECT OF ELEVATED
TEMPERATURES ON THE LAMINAR BURNING VELOCITY
OF PROPANE-AIR MIXTURES

Adel Mahmood Salih Migdam Tariq Abdul Al-Salam
Chaichan Hamza Naser
Machines and Machines and Machines and
Equipment Equipment Equipment
Engineering Dept., Engineering Dept., Engineering Dept.,
UOT UOT UOT

ABSTRACT:- Laminar burning velocities were obtained at wide
equivalence ratios of propane —air mixtures. The effect of elevated
temperatures was also analyzed. It was found that the laminar burning
velocity is increased with the increase of temperature at constant pressure.
For equivalence ratio= 1.1 the laminar burning velocity was always the
maximum. The laminar flame speed results were compared with other
researches and it was found a good agreement.

Keywords: Laminar burning velocity; Constant-volume bomb, Propane,
preparation unit, thermocouples
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EFFECT OF RESISTANCE SPOT WELDING PARAMETERS
FOR STEEL SHEETS ON THE WELDING STRENGTH

Khalid Ahmed Al-Dolaimy

Assistant Lecturer / College of engineering, Diyala University

ABSTRACT:- The resistance spot welding processes are widely used in
the automobile, appliance and industries that use steel sheets, because of its
low cost, high productivity, simple mechanism and applicability for
automation. In this welding operation, two or more metal parts were joined
together in a localized area by resistive heating and pressing force.

In this research, the effect of some welding parameters (voltage-
current, and welding cycle time) on the resistance spot welding strength was
investigated. Specimens made of mild steel sheet were spot welded and
examined by using tensile test. The objective is to find out the optimum
values of these parameters that give the best weldment strength which
minimizes the frailer of the welded joint due to unsuitable welding
parameters, and also to reduce the time and energy in using this process.

The results show that the welding parameters significantly affect the
joint strength of the resistance spot welding. It shows that at low welding
voltage-current, the welding joint strength increased by increasing welding
cycle time, however at higher voltage-current, it increased by increasing
welding cycle time to a specific values then started to decrease. It is obvious
that voltage-current is more influential on welding joint strength than the
welding cycle time. At (5 KVA) and (0.6 s) welding cycle time gave the
best improvement in weldment strength for three sheet thicknesses (1, 1.5,
and 2) mm of mild steel sheets.
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THE INFLUENCE OF AMBIENT TEMPERATURE ON THE
GAS TURBINE POWER PLANT PERFORMANCE
Lec. Sameer D. Ali Assist. Lec. Saadoon
AbdulhafedJawad
College of Engineering,Diyala College of Engineering,Diyala
University University

ABSTRACT:- In this paper a computer program is employed to evaluate
the performance of a gas turbine power plant at a different ambient
temperature. This is very important especially in Irag, because of the wide
range of ambient temperature variation throughout the year. The results
show that the thermal efficiencyof the plant decreases as the ambient air
temperature increases, where the drop in efficiency is significant at higher
temperatures, especially in summer season.So, it is very important to use a
cooling system to control the ambient temperature for best performance.
The study is done on a single shaft, simple cycle gas turbine power plant
with maximum output power of 20 MW.

Keywords: ambient temperature, thermal efficiency, gas turbine power

plant, performance
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THERMAL MANAGEMENT OF A DIRECT ATTACH CHIP
OF A LAPTOP COMPUTER

Asst. Prof.Dr. Saad  Lect. Sami Ali Nawi Lect. Mohammed
Theeyab Faris Khudhair Abbas
Diyala University -  Diyala University - Ozyegin University -
College of College of College of engineering
engineering - engineering - Mechanical department
Mechanical Mechanical
department department

ABSTRACT:- This work presents an analytical and computational
investigation of the effect of fins length and fin height at different
volumetric flow rate of fan on the performance of heat sink. The facility
have been adapted by using ANSYS15 and EES software to study the heat
transfer characteristics for cross flows air cooled in single processors (chip)
in modern laptop and study the effect of the fins in enhancement in heat
transfer phenomena and study all variables which have effect on heat
transfer phenomena. We make ten different readings of volumetric flow rate
of fan from [0.05 to 0.25] m®/s and three different reading of height and
length at 21 Was heat load from the chip and we find that volumetric flow
rate increases heat transfer coefficient and that will decrease junctions
temperature from 55.74 oC to 43.95 oC as volumetric flow rate increase
five times.

The theoretical and computational results showed good agreements
between them as the junction temperature was decreasing when volumetric
flow rate of fan increase and fins length increase as a results for additional
surface area which dissipated more heat transfer and the fin effectiveness
increasing in a results of increasing of volumetric flow rate of fan and fin
height.
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LOOK-AHEAD MODEL FOR HYBRID TRUCK FUEL
ECONOMY IMPROVEMENT, STANDARD AND REAL
WORD DRIVING CYCLES’ CONDITION

Ahmed Al-Samari Nigel Clark Ahmad Abu Jrai

Department of

Department of Mechanical and Environmental
Mechanical Aerospace : :
. : : . Engineering, Faculty
Engineering, Faculty Engineering of Engineering. Al-
of Engineering, Department, West J J

Hussein Bin Talal

University of Diyala  Virginia University University

ABSTRACT:- In the presented work, the vehicle propulsion controller
(VPC) for parallel hybrid truck model has been modified to manage
auxiliary power in advance based on the forthcoming traffic information.
To simulate standard and real world conditions, constant highway driving
cycles and real world driving cycles with different terrain types have been
used to show the impact of looking-ahead control strategy on managing
energy storage system and fuel economy improvement. The results revealed
that the proposed looking-ahead control strategy for parallel hybrid truck
has substantial contribution in preparing the system for forthcoming power
demand. Fuel economy change for the model with looking-ahead control
strategy has been improved from 0.5 to 3% for different terrain types
comparing to the same parallel hybrid truck model without looking-ahead
strategy. Furthermore, reducing equipment sizes while maintaining
adequate power and improved fuel economy was one of the potential
findings from the proposed model.
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EFFECT OF FEED RATE AND RACK ANGLE ON CUTTING
FORCE AND GENERATED TEMPERATURE IN AN
ORTHOGONAL TRUNING PROCESS

Zaid S. Hammoudi Iman M. Naemah
Mechanical Engineering Mechanical Engineering
Department, College of Department, College of

Engineering, University of Diyala  Engineering, University of Diyala

ABSTRACT:- In this research, a FEM simulation of orthogonal turning
process is made. The effects of feed rate and rack angle of cutting tool on
cutting force and generated temperature are analyzed. The analyses are
curried out using MSC Marc 2013. Cutting tool is considered rigid in the
modelling. While work hardening of workpiece material is considered in
analysis to provide more accurate results.

The results are compared to previous experimental analysis for same
material and cutting conditions and show good agreement. Current analysis
show that cutting forces increase with the increase of cutting feed, and
decrease with the increase of rack angle of cutting tool. Results also show
that the temperature rise increase significantly with increase of cutting feed,
while change of rack angle does not have clear effect on temperature rise.
Keywords: orthogonal cutting, MSC Marc, rack angle, cutting feed
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CONTROL OF FLOW SEPARATION OVER NACA 0015
AIRFOIL USING SYNTHETIC JET ACTUATORS
Assist.Lec.Khuder N. Abed Assist.Lec. Itimad D J Azzawi
Department of Computer and
Software School of Mechanical
Engineering, University of Leeds

College of Engineering, Diyala
University

ABSTRACT:- In this paper the concept of active flow control using an
array of synthetic jet actuators has been investigated. Synthetic jets are the
one type of actuators that will be used in this research to introduce important
modification to the pressure distribution levels that appear over the lifting
surface of airfoil model when the flow separation exists. Two synthetic jet
actuators arrays were used; the first one placed at 3% c and the second array
located at 6% c on the upper surface of a NACAO0015 airfoil. The
experiments are conducted at Re=455000 in 8 different angles of attack 0°
to 15° using the wind tunnel at University of Diyala. The first part of this
paper concentrates on making comparison of the collected experimental
data of the pressure distribution over NACAO0015 airfoil at Re = 4.4x10° at
angle of attack varied from 0.0 to 20 degrees without synthetic jet actuators
(baseline case study) and previous experimental results as a baseline
validation of the onset of flow separation location. Figure 3 and 4 clearly
showed that the pressure distribution and the calculated lift were converged
in the stall region at high angle of attack.

In the second part of this study we had utilized a NACAOQ0015 airfoil of
300 mm chord length with a rounded leading edge of 20 mm diameter. 18
discrete synthetic jet actuators with 1.2 mm diameter is distributed along the
lifting surface of the wing.

This distribution is used to investigate the effect of jets and vertical
structures on the characteristics of pressure coefficients (Cp) and flow
separation over the airfoil. Pressure and lift coefficients have been measured
and calculated by using surface pressure measurements technique that uses
29 pressure tapings over the lifting surface of the wing. A piezo-ceramic
diaphragms technology of 15mm diameter have been used in the
experiments and excited at a variety of frequencies (resonant frequency and
vortex shedding separated flow frequency) in order to get the effective
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interaction between the synthetic jets and separated boundary layer which
Is the most significant parameter of producing the vertical structure that
affects the flow separation.

The results showed that at 3% ¢ SJA location, the best enhancement in
the lift was seen at VVp-p of 8 which increased by about 0.1. However, the
overall results showed that maximum enhancement in lift of about 0.2 at 6%
C.

Keywords: Flow Separation Control, Synthetic Jet Actuators, Airfoils
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IMPROVEMENT HARDNESS AND MICROHARDNESS OF
LOW ALLOY STEEL BY USING MOLTEN METAL

ALI ADWONH
Diayala University, college of engineerin, material department

ABSTRACT:- We examined and study the characteristics properties of
bainitic low alloy steel (30crmov9) obtained by used molten copper Instead
what is customary in this process using molten salts .X-ray diffractometry
(XRD)and optical microscopy (OM)were used to characterized their crystal
structures ,microstructure and micro hardness.

Keywords: low alloy steel, hardness, micro hardness
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FATIGUE BEHAVIORAL STUDY OF FERRITIC-
MARTENSITIC CRYOGENICALLY TREATED USING 17MN4

STEEL
D.A. Alazawi B.M. Hussein L.E.N. Ekpeni
Mechanical Mechanical School of Mechanical
Engineering Engineering & Manufacturing
Department, College  Department, College  Engineering, Dublin
of Engineering, of Engineering, City University

University of Diyala University of Diyala

ABSTRACT:- Based on the importance of impressive mechanical
properties good ductility, reduced cost, superior formability and excellent
surface finish in terms of Ferritic-martensitic steel, it has been given
consideration over other high strength low alloy steels and as such, this
research work has been carried out modifying the properties of 17Mn4
Ferritic-martensitic steel.

In this work, the 17Mn4 ferritic-martensitic steel specimens were
made and cryogenically treated as the first step towards its modification.
Fatigue, microhardness and microstructure inspections were carried out for
all treated and non-cryogenic treated 17Mn4 steel specimens. The results
showed a significant increase in strength of the 17Mn4 steel compared to
the commercial plain carbon steels. From the conducted experiments, the
results showed that the fatigue limits for the dual and cryogenic specimens
been obtained as (380MPa) and (400MPa) respectively. A considerable
enhancement in the fatigue value for the cryogenic steel showed a 6.25%
rise as well as the hardness value for the dual and cryogenic treated
specimens increasing significantly to (186) and (198) respectively. Further
investigation showed a remarkable enhancement in the hardness value to be
25% for the cryo-treated specimen. While the microstructure inspection
showed that, the steel containing martensitic with less ferrite grains formed
around it, the investigation proved an increment in the martensitic ratio and
was seen after the cryogenic treatment was conducted.

Keywords: Microhardness, Microstructure, Fatigue, Ferritic-martensitic
Steel, Cryogenic
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FREE VIBRATION ANALYSIS OF COMPOSITE AIRCRAFT
WING WITH CIRCULAR CUTOUT USING FINITE
ELEMENT METHOD

Asst. Lec. Mohammed Ismael Hamed
Mech. Eng. Dep. University of Diyala

ABSTRACT:- In the present study, the effect of circular cutout in the skin
of composite aircraft wing on the natural frequencies was studied by finite
element method using ANSYS software version 11. The case which was
studied is the presence of circular cutout in the skin of the wing through its
thickness. The parameters which were studied are the cutout ratio, the
location of cutout along the wing span, the location of the cutout along the
wing width and the number of the damaged panels. The results showed that
the presence of cutout caused a small decreasing in the natural frequencies.
The increasing in the cutout ratio and the number of damaged panels caused
a small decrease in the natural frequencies. The variation in the location of
the cutout along the wing span and the wing width caused very small effect
on the natural frequencies.

Keywords: composite wing, circular cutout, free vibration, finite element
method
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DESIGN AND EVALUATION OF INTERNAL COMBUSTION
ENGINES PERFORMANCE
Prof. Dr. : Lutfi Yousif Dr. Eklass Edan Engineer: Bassam M.

Kader Yaaqub
Mechanical Mechanical Mechanical
Engineering Engineering Engineering
Department, College  Department, College  Department, College
of Engineering, of Engineering, of Engineering,

University of Diyala University of Diyala University of Diyala

Abstract:- Operating an internal combustion engines with different values
of time, Speed, Compression ratio and temperature needs a lot of work &
effort. To have best evaluation of operating processes and engine
performance DOE — 9 Expert is used. In designing process time, Number of
cycles per minute and compression ratio were input as variable factors and
the calculated results of fuel consumption rate, Torque is the response and
brake power, the brake thermal efficiency, brake specific fuel consumption,
the Dbrake mean effective pressure, the volumetric and mechanical
efficiency and the indicated power are the theoretically calculated factors
.The first designed experimental work was for combustion engine which
worked with gasoline only. Then a 10% of methanol added to gasoline is
considered as mixture operating fuel. The DOE — 9 obtained predicted
results were compared with the results and showed a good agreement. DOE
— 9 perturbation plot show that as speed and mechanical efficiency and
brake power increased (10 %).

.Keywords: Torque, Speed , Compression ratio , Gasoline , Methanol ,
DOE.
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PERFORMANCE OF DIRECT EVAPORATIVE COOLER IN
BAGHDAD CITY USING TRNSYS SIMULATION
Abdulrahman Th. Mohammad
Baqubah Technical Institute, Middle Technical University

ABSTRACT:- This paper aimed to estimate the performance of direct
evaporative cooler (DEC) using TRNSYS simulation. The indices of
performance are; output temperature, cooling capacity and saturation
efficiency. In addition, the effect of air flow rate on the cooling capacity is
presented.

The simulation results of July show that the integration of cooling
capacity increased from 2840 to 7885 kW when the air flow rate increased
from 0.2 to 0.6 kg/sec, which is 15% and 4% higher than that of June and
August.

The maximum saturation efficiency is obtained between 67.5-119.6
%, 76.1-123% and 84.4-123.5 % in June, July and August respectively at
air flow rate 0.4 kg/sec.

Keywords: Evaporative cooler, Cooling capacity, Saturation efficiency,
TRNSYS.
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ARC AND LASER WELDING OF DUAL PHASE STEEL.
Assis. Prof. Dr. Mustafa Ahmed Assis. Lec. Thaer Gadban Shaalan

Rijab
Technical Institute- Baquba, Technical Institute- Baquba,
Middle Technical University Middle Technical University

ABSTRUCT:- The aims of this research are to study the weldability of
low carbon steel thermally (through heating low carbon steel (0.15%) to
(800) C° for 15 minutes and then water hardening in a electric arc welding
and compared the normal situation (without welding) with Different volume
fraction of Martensit.

Search results that showed increasing the degree of incoming heat
when electric arc welding led to obtain the fragility of the steel, and the
reason for that is the growth of the grains when the thermal impact area
either when laser welding did not lead to obtain such fragility that
accompanied the electric arc welding and based on "the Results reached
found that the weldability of steel decreases with increasing fraction
volumetric Martensit because of the fragility of this phase hardwood. The
effect of Strain Rate on steel behavior has been found that there is a decrease
in steel sensitivity to the rate of emotion with real emotion values and high
rates when the emotion of low-lying values result Austenite remaining
turned into Martensit and then decrease steel sensitivity at a lower rate with
the increase in the real emotion because of the increased hardening
emotional, this is the same effect steel welded arc. While this effect is
different for steel welded by laser beam where increasingly hard to rate
emotional sensitivity in the beginning with increase the real emotion when
the emotion of low-lying values and then gradually decreasing, "with the
increase in the real emotion.
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PREDICTION THE THICKNESS LAYER OF GALVANIZED
IRAQI ELECTRICAL POLES USING MATHEMATICAL

MODEL
Sami 1. J. Al-rubaiey Eyad N. Jasim Batool 1.Jameel
Production Production Production
Engineering and Engineering and Engineering and
Metallurgy Metallurgy Metallurgy
Department, Department, Department,
University of University of University of
Technology Technology Technology

ABSTRACT:- Galvanized steel has a long history as an effective and
economical material for manufacturing electrical poles. Galvanized steel
consists of a thin coating of zinc fused to a steel substrate. This combination
provides the pole high mechanical properties as the mechanical properties
of steel enhanced with the corrosion resistance of zinc.

Corrosion rates have been calculated by Tafel extrapolation technique
for different coating thicknesses (80, 90,100,110,120 and 130) um. The soil
resistivity is simulated by different concentrations (2, 2.5, 3, & 3.5) wt. %
NaCl. Optical microscope examinations for their specimens were used
successfully to evaluate corrosion rates for the galvanized steel poles.

Regression model has been used in this work to find the correlation
between the corrosion parameters representing by thickness of galvanized
layer of low carbon steel and resistivity of soil. Matlab (R 2013A)
programme was used to get the unknown cofficients of the regression
model . Theoretical mathematical equations were performed to predict the
thickness layer of galvanized Iraqi electrical poles to get the best thickness
of galvanized layer which has high corrosion resistance in different soil
resistivity. This is considered the aim of this work. The results of the
mathematical model show that the corrosion rate of galvanized steel
decreases with the increase in coating thickness from 80 - 120 pum. The best
corrosion resistance occurs at thickness 120 pum galvanized layer, while at
130 pm thickness micro cracks appear in the coating layer. The coating
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thickness has a direct influence on the performance or life of the electrical
poles. As the thickness of galvanized layer increases, the life of protection
increases until 120 pum.

Keywords: Theoretical mathematical equations, Thickness of Galvanized
layer, electrical pole, electrochemical behavior, corrosion rate
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