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Three Stages of Indirect Evaporative Cooling:
Experimental and Theoretical Evaluation Study”

ABSTRACT

Economical energy, reduction of cost and utilization
of clean energy are required to meet the human needs.
Evaporative cooling units are considered as a solution
for these require -cements by transforming such
systems into technologies that meet these needs. The
equipment's cost, installation and oper-acting costs are
simple and low compared with refrigeration systems.
An effective design is obtained by employing three
stages settlement that equipped with a cross flow heat
exchan-ger,direct and indirect evaporative coolers, In
order to assess the design performance, a program
code is developed. Flow and design parameters
namely, air flow rate, piping length and diameter are
studied. In addition to that the inlet air-dry bulb
temperature at several different time duration over
day is studied. The study was conducted in Tikrit
University, Irag (34.35N;43.37E).Readings are
recorded in June, July and end of August for two
days(24hours a day). The results show that, saturation

-of direct evaporative cooler effectiveness varies in the

range,67%-96% and overall effectiveness of the unit
varies in the range,80%-120%.1t is provided that the
system is efficient in dry and hot areas, and an
improvement in the performance of the current design
is achieved successfully.
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Effect of Climate and Design parameters on the Temperature
Distribution of a Room

Fayadh Mohammed Abeda, Omer Khalil Ahmed®, Ahmed Emad
Ahmed¢
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Highlights

" The purpose of this paper is to determine the size of the
window on the temperature distribution and air velocity
of rooms.

" The experimental investigation contained
manufacturing four test rooms where the window areas
were 25%, 50%, 75%, and 100% from facade area.

" Anumerical analysis was carried out using the Fluent
software. The Fluent results agreed well with the
experimental data obtained.

" The room with 25% of the facade had the best
performance in comparison with other designs.
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»  Mathematical model of an Industral raphita Eomenzation raactor ks
sayeioped.

Pamameter eetimaiion lechniqus & uilzed 0 8nd ®e best kinslic
paramessErs.

The optimal design of the reactor s valkdated against Industrial expariments|
datz.

A new izomenzation process s proposad and e performance e evaluated.

dbsiract

Maphtha ksomerization Is an important issuz in petroleum Ncustrize and It kas 1o b2 a simpiz
and cost afactive tzchnology for producing ciean fusl wen high gasoline actane number. In
this work, based on real indusirial data, 3 detalled procase model ks davesopad Sor an
exis8ing naphiha isomenzation reactor of Ball North Resinery (BNR) of irag which Involvee
estimation of tha kinetic paramatars of te reactar. The optimal values of tha kinatic
parameaters are 2stimatad vis minimizing the sum of squarad 2rmors between the pradicied
and iha experimental dats of BNR. Finadly, 3 new ksomearnization procass (named 35 AJAM
procaEE) |5 proposar and Lsing the reactor modal developed earlier, the reactor condition Is
oplimézed which maxmizes ha yiakd and resesrch octane number (RON) of tha reactor,
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ARTICLE INFO ABSTRACT

Keywords: In this paper, the heat transfer and flow characteristic of air over flat finned tube with perforated
Annular flat finned tube and non-perforated fin have been carried out numerically. The mesh generation and finite vo-
Perforated fins lume analyses have been conducted using Ansys 15 with a RNG k—e turbulent model to estimate

Heat transfer

heat transfer coefficient and pressure drop. The free stream velocity ranging between 3,4,5,6, and
Turbulent flow

7 m/s have been applied for all cases in the simulation and verified with the available data. A
satisfactory agreement was found between the percent results and the references with a max-
imum deviation of 7% for the finned circular tube with solid fin. The results present a con-
siderable enhancement in Nusselt number with using perforation technique, where the per-
foration provide 8.5%, 13.6% and 18.4% enhancement using circular, square and triangular
perforation respectively. Triangular perforation model offers a considerable finding due to the
increment in the Nusselt number comparing to the pressure drop.

1. Introduction

The heat exchangers with finned tube have been widely used in industries and automotive application. The thermal resistance is
the most effective factor in the heat exchanger performance. Furthermore, the extended surface geometry plays a vital role in the heat
exchanger design. However, the passive methods such as rough and extended surfaces with different geometries like slotted fins, fins
with wavy shape and perforated fins considered an effective technique for thermal performance enhancement [1-9].

According to Webb [10], circular heat exchanger and plate fin heat exchanger have been studied and the results suggested to use
punched and slotted fins for heat transfer enhancement. Moreover, for the validation process, Webb [10] advised utilizing the
correlation of Briggs and Young [11], for heat transfer and the correlation of Robinson and Briggs [12] for pressure drop. Zhukauskas
[12], studied a flow in tube bundles with three regimes of laminar flow, turbulent flow, and separated flow and stated that in order to
improve the heat exchanger thermal performance, an artificial technique to decrease the boundary layer. Furthermore, another
correlation has been proposed by Zhukauskas [12] for the Nusselt number and friction factor for staggered and inline arranged of
finned tube.

According to the study of Sahin et al. [13] of heat transfer enhancement using pin fin and the study of Shaeri et al. [14] of
rectangular fins, they stated that the perforation technique increases the fluid surface contact area and this lead to enhance the
thermal performance. It's noteworthy that the first numerical investigation of the annular finned tube has been established by Jang
et al.[15]. Mon et al. [16] reported a numerical simulation of the annular finned tube with a staggered arrangement under wet and
dry operating. The stated that the heat transfer coefficient of the isothermal fin overestimates by 5-35%. Additionally, they proposed

* Corresponding author.
E-mail addresses: thamirmathcad@yahoo.com, thamirmathcad@tu.edu.iq (T.K. Ibrahim).

https://doi.org/10.1016/j.csite.2018.07.006

Received 26 April 2018; Received in revised form 8 June 2018; Accepted 14 July 2018

Available online 17 July 2018

2214-157X/ © 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/BY/4.0/).



Tikrit Journal of Pure Science 23 (4) 2018

ISSN: 1813 — 1662 (Print)
E-ISSN: 2415 — 1726 (On Line)

TJPS TIKRIT JOURNAL OF PURE SCIENCE

Journal Homepage: http:/main.tu-jo.com/ojs/index.php/TJPS/index

Determination of the effect of oxidation on attenuation coefficient of (X-ray)

by Cu, Zn and their alloys
. Fareed M . Mohammed' , Raed N. Razooqi’ , Mahmoud A. Mohammed'
Department of Physics, College of Science, University of Tikrit . Tikrit , Iragq
“Department of Mechanical Engineering . College of Engineering . University of Tikrit . Tikrit , Irag
DOI: http://dx.doi.org/10.25130/tjps.23.2018.077

ARTICLE INFO.

Article history:

-Received: 28 /1 /2018
-Accepted: 27 /2 /2018
-Available online: / /2018

Keywords: Attenuation coefficient,

3d transition  elements,  X-ray
fluorescence, scanning  electronic
microscope  (SEM) .oxidation,

Energy Dispersive X-ray Analysis
(EDAX) .

Corresponding Author:

Name: Fareed M . Mohammed
E-mail:

dr-fr-2006@vahoo.com

Tel:

1. Introduction

Since the discovery of (X-ray) by Rotengen [1] many
related to its
attenuation were conducted Thomson .Held several
experiments on the attenuation of (X-ray) by different

experiments especially that are

Materials [2] .

The attenuation of (X-ray) occurs through its
Composite material may
offer additional benefits in chemical resistance .
physical durability ,and portability, the interaction of
(X-ray) with matter is via three main processes
photoelectric effect, Compton scattering and pair
production. Pair production occurs only for very high
energy (X-ray > 1022kev) . the sum of (photoelectric
effect ,Compton scattering and pair production) per e =2 (em?.gm™')

interaction with matter .

Abstract

In this paper we study the effect of the oxidation on the values of total

attenuation coefficient for the samples (Cu .Zn and their alloys Brass
(70%Cu +30%Zn), (60%Cu+40%2Zn)) . The samples thicknesses chosen
(0.02-0.1) cm, the Mo-X-ray tube used with the voltages (20-25-30-35)
KV, the effect of oxidation on (y; .p,,) were studied by using the
graphic relations, where the effect of oxidation at temperature (100 "C)
and oxidation time (1.5,6) hours on the linear and mass attenuation
coefficients are studied .It is concluded that best results were achieved for
(B » M) at (100 °C) after six hours where () increased by the ratio
(7.14%,5.76%,8.62%3.77%) respectively, while (p,) increased by
(7.05%, 5.79%,10.05%,3.55%) respectively by comparing with oxidized
samples for time (1.5) hours at voltage 20 KV, it is found a linear relation
between the linear and mass attenuation coefficient with the oxidation
time. While they are inversely related with increasing X-ray voltages. the
effect of oxidation on the structural from of the studied materials was also
examined using both the scanning electron microscope and the X-ray
diffraction examination.

I = Transmitted intensity . I- = incident intensity and
X = thickness of absorbent .to find the p; for any
alloy me may use the equation :
w(Alloy)=pypy(s) + p2iy(s2)  (3)
Where :P | represents the percentage of the first pure
sample (s,)

P, =1-P, represents the percentage of the
second pure sample (s,)
The fact that linear attenuation coefficient varies with
the density of the absorbent limits its use, even if the
absorber material is the same. therefore ,the mass
attenuation coefficient (j,) is much more widely
used and is defined as:

unit path length were the (X-ray) photon is removed g

from the beam is called linear attenuation coefficient

()

; = a(photoelectric) + o (Compton) +

o (pair) (1)

o = Area of the interaction .

i, can be described by the well known equation [6]:
I

log""
m="2L (2

€))
Where (p) refer to the density of the absorbing
medium.
We can introduce a half —thickness, x, s, .as :
0.693
Xyjfa e == (5)

ML
Also the average distance or the mean free path for

absorbing medium for a beam of (x-ray) is defined
as[3,4,5,6,7]:

107
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1-Introduction

Abstract

The shape Memory Alloy (SMA) (Copper-Aluminum-Nickel) was

prepared in the research by Powder metallurgy (PM) in component
percentage (Cu-13% Al-4% Ni), pressure of (500 Mpa) in one direction,
and sintering in (800°C) with Nitrogen gas for three hours. (CNTs) was
added in percentage (0,0.5.1.0,1.5,2.0.2.5) % as a volumetric ratio at the
relatively of the copper ratio to obtain advanced composites for Carbon
Nanotubes with a distinct effect on properties.

The elements of the alloy were analyzed using the (EDS) system attached
to the Scanning Electron Microscopy (SEM) and study the X-ray
Diffraction (XRD) to definition the elements and compounds formed
after the process of sintering while imaging the microscopic structure by
both Optical Microscopes and (SEM).

The physical characteristics were studied as the results showed that by
increasing the content of the Carbon Nanotubes (CNTs), The Bulk
Density values of the (Cu-13% Al-4% Ni) decrease by ratio (23.5%) for
content of Carbon Nanotubes (0%) to (2.0%) associated with an increase
in True Porosity with the increase of the (CNTs) content at the same ratio
(27.85%) and the impact is reversed when the content is increased to
(2.5%) as it corresponds to the Water Absorption. The decrease in
thermal conductivity corresponds to the increase in the True porosity
ratio while slightly improving the amount Thermal Conductivity at an
add (2.5%) percentage (2.0%) of the (CNTs). Some Mechanical
properties, such as Hardness and Compressive Strength, have been
reduced by increasing the content of the (CNTSs) to (2%) While there has
been a slight improvement in these two characteristics at the
corresponding ratio.

The alloy memory of the shape is part of the smart
material that has the ability to re-order its dimensions
when the thermal stress or mechanical strain external
is removed and to be the beginning of the temperature
transformation phase. The term alloy memory of the
shape (SMAs) is called on the metal materials that
has the ability to re Its shape and its initial size were
prior to proceeding thermal and mechanical
processes, and that property is not limited to metals
only but appeared in polymers and ceramics [1,2].

Those Alloys (SMAs) of a unique category of
metallic alloys that can be recovered when heated to
certain temperatures and the (SMAs) pass to the two
phases first a stable phase at the high temperature are

called Austanite for the English scientist (William
Chandler Austen). The second stage is at low
temperatures and is called martinsite for the German
scientist (Adolf Martens) [3-5].

Those Alloys(SMAs) are classified into two types
controlled by the base material, namely, The Nickel-
Titanium alloys and copper-based alloys of their
multiplications, their distinctive characteristics and
their lesser cost. A copper-based alloys (SMAS) have
been developed for high-temperature engineering
applications such as remote sensors, engines and
because of its ability to work at temperatures close to
(200°C) instead of the Ni-Ti alloys that operate at
maximum temperature is (100°C). These alloys are



