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Experimental Study of the Effect for Water Depth on the Mass Transfer of
Passive Solar Still Chemical Solutions

Abstract

An experimental study on a passive solar distiller in the Tikrit city on (latitude line"34 360
north, longitude line "45 430 east), and purpose of that study to raise the efficiency and
productivity of the solar distiller. And then design the monoclinic solar distiller and add reflector
plate and a solar concentrate. The Practical tests were conducted at a rate of every half-hour
from the beginning of February to the beginning of the month of June. The study began by
comparing the solar distiller that contain the concentrates and without contain it. Then study the
influence of adding coal and chemical solutions, like blue Thymol solution and blue
bromophenol solution to see the additions effect on the productivity and efficiency of distiller,
and also The study was conducted to see the effect of the water depth on the productivity of
distiller with take four water depths within the basin are (2,1.5,1,0.5) cm of water. The tests were
conducted in weather conditions close. and the results of the study, That distilled added his
concentrates improved its productivity by 46% and efficiency increases 43% with non-use of
concentrates, and coal increased efficiency by 36% and productivity improved up to 38%, the
addition of blue Thymol solution increases the efficiency by 19% and productivity by 16%, as
well as bromophenol solution increase productivity by 23% and improve efficiency by 25%,
when comparing the additions found that the best one is coal. Through the study of the depth of
the water show that increases productivity and efficiency by reducing the depth of the water in
the basin distiller.

Keyword: Solar still, Concentrates, Chemical solution
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Statistical Study to Check the Conformity of Aggregate in Kirkuk City to
Requirement of Iragi Specification

Abstract

This research reviews a statistical study to check the conformity of aggregates (Coarse
and Fine) was used in Kirkuk city to the requirements of the Iragi specifications. The data of
sieve analysis (215 samples) of aggregates being obtained from of National Central
Construction Laboratory and Technical College Construction Laboratory in Kirkuk city have
analyzed using the statistical program SAS. The results showed that 5%, 17%, and 18% of fine
aggregate samples are passing sieve sizes 10 mm, 4.75 mm, and 2.36 mm, respectively, which
were less than the minimum limit allowed by the Iragi specifications for each sieve. The
percentages passing sieve sizes 1.18mm, 600micrometers, and 300micrometers were more
than the upper limit of specification by 5%, 20%, and 30% respectively. The samples were
passing sieve sizes 1.18mm, and 600micrometers less than the minimum limit of specification
by 17%, and 4%, respectively. The results showed that the deviation in a sieve size of 150
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micrometers for the upper limit of the specification performs 2% of the total number of samples.
For Coarse aggregate, the samples passing sieves size 37.5mm and 20mm were comforting
the Iraqi specifications by 100% and 83% respectively, it has found that the samples were
passing sieve sizes 10mm was 5% was more than the higher limit of Iragi specifications, and
27% of these samples were less than the minimum limit, whereas sample passing sieve size
5mm was 1% which is more than the upper limit of the Iragi specification. As a result of
statistical analysis of data for fine aggregate, it has found that the samples were passing sieve
sizes 10mm, 2.36mm, 1.18mm and 150micrometers conforming from statistical point of view the
Iraqi specifications, whereas the samples were passing sieve sizes 4.75mm, 600micrometers
and 300 micrometers didn’t conform. Statistical analysis of the results of the coarse aggregates
also showed that conforming to sieve sizes of 37.5mm and 20mm and didn’t conform for sieve

sizes 10mm and 5mm.

Keyword: Statistical design of experiments, DOE, Linear regression analyzes.
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236 mm

Two Sample T-Test and Confidence Interval
Two sample T for 2.36 mm vs 2.365t.d

N Mean StDev  SE Mean
2.36mm 212 86.0 12.5 0.86
2.365t.d 212 87.8 10.3 0.71
95% CI for mu 2.36 mm - mu 2.365t.d: ns

T-Test mu 2.36 mm = mu 2.36St.d (vs not =): T= -1.62 P=0.11 DF= 422
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118 mm
Two Sample T-Test and Confidence Interval
Two sample T for 1.18 mm vs 1.185t.d
N Mean StDev  SE Mean
n 12 73.6 13.1 0.90
8st.d 72.3 14.4 0.99
95% CI for mu 1.18 mm - mu 1.185t.d: ns
T-Test mu 1.18 mm = mu 1.18St.d (vs not =): T= 1.01 P=0.31 DF= 422
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T = 0.0000 P=1.0000
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475 mm

Two Sample T-Test and Confidence Interval
Two sample T for 4.75 mm vs 4.755t.d

N Mean StDev  SE Mean
4.75 mm 212 96.75 s 1E) 0.39
4.755t.d 212 94.91 4.10 0.28
95% CI for mu 4.75 mm - mu 4.755t.d: T

T-Test mu 4.75 mm = mu 4.755t.d (vs not =): T= 3.82 P=0.0002 DF=422
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37.5 mm

T = 0.0000 P=1.0000
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20 mm
Two Sample T-Test and Confidence Interval

Two sample T for 20 mm vs 20.St.d

N Mean StDev  SE Mean
20 mm 215 97.0 10.5 0.72
20.st.d 215 97.47 2.04 0.14
95% CI for mu 20 mm - mu 20.St.d: ns

T-Test mu 20 mm = mu 20.5t.d (vs not =): T= -0.59 P=0.56 DF= 428

10.59 ssted T Y el () aa oMo il (e
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10 mm

Two Sample T-Test and Confidence Interval
Two sample T for 10 mm vs 10 St.d

N Mean StDev  SE Mean
10 mm 215 39.3 17.6 1.2
10 st.d 215 44.9 12.3 0.84
95% CI for mu 10 mm - mu 10 St.d: =

T-Test mu 10 mm = mu 10 St.d (vs not =): T= -3.81 P=0.0002 DF= 428

-3.81 s T i) dadd ) a5 oDl il (4
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Two Sample T-Test and Confidence Interval

Two sample T for 5 mm vs 5 St.d

N Mean StDev  SE Mean
5 mm 215 0.96 1.58 0.11
5 st.d 215 5.09 4.10 8

95% CI for mu S mm - mu 5 St.d:
T-Test mu 5 mm = mu 5 St.d (vs not =): T= -13.78 P=0.000067 DF= 428

0.6 mm

Two Sample T-Test and Confidence Interval

Two sample T for 0.6 mm vs 0.65t.d

N Mean StDev  SE Mean
0.6 mm 212 59.3 12.8 0.88
0.6st.d 212 47,17 9.88 0.68

95% CI for mu 0.6 mm - mu 0.6St.d:
T-Test mu 0.6 mm = mu 0.65t.d (vs not =): T= 10.92 P=0.000043 DF= 422
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03 mm
Two Sample T-Test and Confidence Interval
Two sample T for 0.3 mm vs 0.35t.d
N Mean StDev  SE Mean
0.3 212 28.96 8.00 0.55
0.35t.d 212 18.79 9.02 0.62
95% CI for mu 0.3 nm - mu 0.35t.d: L

T-Test mu 0.3 mm = mu 0.155t.d (vs not =): T= 12.27 P=0.000327 DF= 422
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0.15 mm
Two Sample T-Test and Confidence Interval

Two sample T for 0.15 vs 0.155t.d
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Effect of Pressing Pressure on properties of Copper-10% Graphite
Composites Prepared by Powder Metallurgy Technique

Abstract

Copper metal has excellent thermal and electrical properties. It is suitable to use in many
applications but it possesses relatively high friction and wear rate, So this research aimed to
improve the behavior of the wear and reduce friction as well as mechanical and physical
properties through the preparation of composite material with a copper as a metal matrix
reinforced with graphite who works solid lubricant for the purpose of use in many applications
such as electric brushes, mechanical sliding bearings, and other applications that require
excellent thermal and electrical conductivity as well as low wear behavior.

Adoption of powder metallurgy technique used copper as the metal matrix with 99.7%
purity and ( < 63 pm) particle size reinforcing with graphite 99.8% purity and (< 63 um) particle
size to prepare the (Cu-10% graphite) composite, Since they were mixing the percentages of
the samples in the mechanical blender for 30 min. and then pressed the mixing in cold uniaxial
pressing at different pressure of (600,700,800,900,1000) MPa and sintering at 900 °C for one
hour.

The result has shown that both bulk and apparent density increasing with increase the
amount of pressure. The true and apparent porosity decreasing with increasing the pressure.
This study found that the water absorption proportional with porosity and ranged between
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0.711% and 0.28%. Also this result appeared the composite hardness proportional with
increases the pressure Which in working to reduce wear rate. The microstructures used to

promote and interpret the results.

Keyword: Powder metallurgy technique, Pressing pressure, Apparent density, Apparent
porosity, wear resistance, composite material.
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Sand Dune Stabilization by Hydrated Lime

Abstract

Formation and movement of sand dunes could be considered the most important problems that
safer and destroy agricultural lands, domestic and industrial buildings. These dunes finally form
a desertification state. The hard climate as high temperature and reduction in rainfall are the
main factors affecting on this formation. This practical study is a trial to solve this problem
through addition and covering the dunes by local material. Hydrated lime was used in this work,
the lime was mixed with water in different ratios and covered a hills of sand. Three ratios of lime
were selected to cover three sand hills with diameter 100 cm and height 50cm. The thickness of
the lime layer is 6cm and covered all the hill. The hills were lifted for a year under the natural
circumstances of sun shine, winds, rainfall and temperature. Results indicated that the hills were
fixed and no sand were blown from dunes. Furthermore, some natural plants have been grown
over them.

Keyword: Sand dunes, Hydrated lime, Sand stabilization.
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Cu Il ) ey ALl jaliall (AalK) 23kl g GWTRA ; Alal) clalgl)

Cu Il Removal from Industrial Wastewater Using Low Cost Adsorbent

Abstract

Study the possibility of utilization of waste tires rubber ash (WTRA) as a low-cost
adsorbent and are available as a type of solid waste for the removal of copper ions from
industrial wastewater. Depending on batch adsorption experiments, the effect of different
parameters including pH, adsorbent dosage WTRA, contact time, initial concentration of the ion
and shacking speed were studied. Results showed that the highest removal Cu*® ions was
97.8% at pH equal to 6, 120 min contact time, dose WTRA 1.5 g/L, shacking speed 150 rpm.
The experimental data were analyzed using the Freundlich and Langmuir isotherm models
showed great compatibility with Langmuir model (R?=0.923). Adsorption kinetics was studied
and the data was showed agree with Pseudo-first-order equation where the value of
(k=0.5115/min). The study also showed the possibility of using WTRA efficiently as adsorbent
and low cost in the removal of copper ions from industrial waste water.

Keywords: WTRA, Low- cost, Heavy metals, Adsorption, Cu Il.
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Effect of hydrodynamic action in peristaltic pump of blood gases analyzer
ABL 555

Abstract

In this research, we studied the effect of hydrodynamic action in peristaltic pump of blood
gases analyzer ABL 555 which made by (Radiometer-Copenhagen), by using theories of
tribology and Reynolds equation on performance of blood film convergence area, we analyzing
the influence of theoretical model for peristaltic pump (consist of steeper motor and 4 cylindrical
bearings distributed on circular disc) rotating around capillary tube, by using (MATLAB R 2012b)
programing with numerical solution of finite difference method in 5 nodes element , we fined the
blood film thickness and the pressure on contact area grid ( consist from annual and axial lines)
, then influence of viscosity of blood on pressure generated in limited temperature of ambient
and velocity of motor , and flow rate of blood in tube.

The important conclusions appear that the rotating sliding movement of motor cause low
pressure (positive) while the rolling cylindrical rollers of bearings cause high pressure (negative)
which lead to push the blood in tube, that mean the direction of rotating blood opposite the
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direction of rotating motor of peristaltic pump, also the viscosity of blood effect on velocity of
flow and the speed of motor with bearings, and the effect of blood film thickness effect on
pressure generated in tube.

Keywords: Blood gases analyzer, Hydrodynamic, Peristaltic pump, Reynolds equation,
Convergence area, Viscosity of blood, Cylindrical roller bearings, Blood film thickness.
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