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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%.lt 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.

@ 2018 JASET, International Scholars and Researchers Association
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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
Ahmede
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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.

" A numerical 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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Highlights
Mathemalical madel of an induetrial naphtha Izomerzation reactar s
developed.

Farameter esimadion kechnigee I wilized 2 nd e besi kinetic
paramedars.

The optimal decign of the reactor s validated against Industial exparimentsl
dats.

A new iZzomenzation procass I8 proposad and it performance s avaluated.

Ahetract

Maphiha lsomenzation s an Important kEsue In petroleum industries and | has to ba a simpie
and cost afectve tachnology for producing cliean fusl wih high gasolng octane number. In
this wark, baced on real industrial data, a detalled procees modad |6 developad for an
exising naphtha lsomarization raacior of Ball Morth Resnery (BNR) of rag which Involvas
estimation of the kinetic parametars of he reaactor. The optimal values of the kinatic
parameters are estimated via minkimizing the sum of squarad 2rmors betwaen the pradicizd
and the experimental data of BNR. Finally, 3 new lsomearnization process (named 36 AJAM
proca6E) 16 proposed and wEing e r2acior madel developed earlar, e reactar condltion 1s
optimized which maximizes the yield and research octane number (ROM) of the 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).
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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

interaction with matter .

(1)

u;, = o(photoelectric) + o (Compton) +

o (pair) (1)
o = Area of the interaction .

;. can be described by the well known equation [6]:

log™/
w=—= (2

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
unit path length were the (X-ray) photon is removed
from the beam is called linear attenuation coefficient

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%Zn)) . 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 , W) 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 .1t is concluded that best results were achieved for
(UL 5 1) at (100 °C) after six hours where (p;) increased by the ratio
(7.14%,5.76%,8.62%3.77%) respectively, while (u,,) 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 :
e (Alloy)=prps(s) + paps(s))  (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 (W) is much more widely
used and is defined as:

Mo =55 (cm?.gm™)

through its

€]
Where (p) refer to the density of the absorbing

medium.
We can introduce a half —thickness, x; , .as :
0.693
Xy3 = 5
=22 3

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
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The uniformity of solar drying process and the quality of the product are inter-related parameters. Drying
uniformity is influenced by the significant process air properties which are temperature, humidity and
velocity. Accordingly, solar drying uniformity may be improved by integration with dehumidification
system and/or optimizing the dryer design. These concepts were reviewed extensively in this paper by
brush up the solar thermal hybrid dryers, the performance of solar assisted desiccant systems for
dehumidification of drying air, the effect of geometrical parameters on drying performance, and the
drying performance of different products. In the context of desiccant systems, the performance of drying
is influenced by desiccant material, dehumidifier design and regeneration technique used. While, the
issue of solar dryer design is related to drying chamber geometrical parameters, considering multiple
drying chambers, and modeling and optimization of dryer design. Coming out with this comprehensive
review may motivate to enhance the quality of product and drying performance in terms of cost and
time.

© 2018 Elsevier Ltd. All rights reserved.
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Hybrid CFD-ANN Scheme for Air
Flow and Heat Transfer Across In-
Line Flat Tubes Array

ABSTRACT

Flat tubes are vital components of various technical applications including modern
heat exchangers, thermal power plants, and automotive radiators. This paper
presents the hybridization of computational fluid dynamic (CFD) and artificial
neural network (ANN) approach to predict the thermal-hydraulic characteristics of
in-line flat tubes heat exchangers. A 2D steady state and an incompressible laminar
flow in a tube configuration are considered for numerical analysis. Finite volume
technique and body-fitted coordinate system are used to solve the Navier—Stokes
and energy equations. The Reynolds number based on outer hydraulic diameter
varies between 10 and 320. Heat transfer coefficient and friction are analyzed for
various tube configurations including transverse and longitudinal pitches. The
numerical results from CFD analysis are used in the training and testing of the
ANN for predicting thermal characteristics and friction factors. The predicted
results revealed a satisfactory performance, with the mean relative error ranging
from 0.39% to 5.57%, the root-mean-square error ranging from 0.00367 to 0.219,
and the correlation coefficient (R?) ranging from 99.505% to 99.947%. Thus, this
study verifies the effectiveness of using ANN in predicting the performance of
thermal-hydraulic systems in engineering applications such as heat transfer
modeling and fluid flow in tube bank heat exchangers.
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1. INTRODUCTION

is based on the empirical correlations of heat transfer and
pressure drop. Cross-flow heat exchangers with tube banks

The fluid flow and heat transfer in tube banks are essential to numerous thermal and chemical
demonstrate the real-life applications
industrially significant processes. Tube bundles are widely ~ recently introduced for modern heat exchanger
employed in cross-flow heat exchangers, and their design  applications such as automotive radiators. Unlike circular

of various engineering processes [1-4]. Flat tube designs have been

* Corresponding author: E-mail : tahseen@tu.edu.iq ; tahseend44@gmail.com
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Abstract: This study aims to investigate the response of the flame location of & mrbulent premixed flame that has
been exposed to varous turbulence intensities and turbulence length scales. 4 diffuser-type bumer is used to reveal
the influence of turtmlence intensity and turbulence length scales on the flame location of premixed propane—air flames
without changing the inlet velocity of the fuel MNumerical simulations are performed for the turbolent premized
propane flames by using a coherent flame model under steady-state conditions. Results show that the flame location
moves toward the inlet of the diffuser combustor with an increase in turbulence intensity for moderate and high
turbulence length scales. The behavior of the flame location is different for the low nurbulence length scale. The flame
location initially decreases with an increase in nrbulence intensity and subseguently stabilizes. Furthermore, the
maximum flame area density is shown to increase with an increase in the mwbmlence intensity and the mrbmlence
length scale, as the flame moves toward the inlet in thess cases. It is clearly documented how murbulence intensity and
turbulence length scale simultaneously influence the flame area density, flame shape, and flame location in 3 diffusar-
type burner.

Keywords: Premixed nurbulent combustion, flame area density, nurbulence intensiry, narbulence length scals, coherent
fame model.

DIFUZOR TIPI VANMA ODASINDA GERCEEKLESEN ON KARISIMLI
TLRBLLJL‘I‘%LI YANMADA ORTAYA CIEAN ALET[‘I KONUMUNUN TLRBU'LJDIQ
YOGUNLUGU VE TURBULANS UZUNLUK OLCU ILE DEGISIMININ
SAVISAL OLARAK INCELENMESI

Ozet: Bu makalenin amac1, én kangimh yanma somicu ohusan alevin, gesitli tirbiilans yogunhiklsnna ve tirbilans
uzunliuk §lgefine marz kalmas: sonucn elusan alew yeri degigiklizini incelamekiir. Vakim yanms odasins giris hzim
degistirmeden sadece mirbiilans yofunlufumun ve firbilans uzunhik §lpefinin alev yeri iistine etkisini gorebilmsk
igin sragtrmalar diffzér tpl yanma odasmds perceklestinlmigtir. Propamn tirbmlansh on kangmb yanma
simmlasyonlan mtarh slev modeli (coberent fame model) kullamlarak kararh akig rejiminde gerceklestirilmistir. Ortas
we yiksak tirbiilans nzunbhik 6lgegi kullsmldifinda rirbiilans yegunhfumdaki arng ile alevin difizdrim girisine dogm
hareket ettifi gozlemlenmigrir. Diigiik wzunluk dlgefi knllamlarsk gergeklestirilen simulasyonlards, alev tirbilans
yvogunlufunun artmas: ile girise dofrn yaklagng ancak tirbilans yofunbofumm daha da armimasing ragmen alew
konumundz kayda defer bir defigiklik olmadif ghzlemlsnmistir. Somuglar, tirbiilans yo funloiu ve tirbilans wmunink
Glgegindski arngin, maksimmm alev alan yofunhofumn artordifim séstermekredir. Dahas: tirbdlans yo funlufomon ve
nzmmnluk dlgedinin alev alan yogunlugu, alevin sekli ve konnmu dizerinde aym anda etkili oldugu gdsterlmigr.
Amnabtar Kelimler : Tirbiilansl én kangoeh yanma alev alan yofunlugu, tirpilans yogunlugu, tirbdlans uzunbuk
dlged, mtarh alev modeli

NOMENCLATURE
A Area [m?] FL Flame locaton [m]
b Progress reacton variable FAD... Maximum flame srea density [m2/kg]
C Specific heat [KTkg-K] IFA misgrated flame area [m’]
D Diameter [m] Ea Earlovitz mumbrer [chemical time scale [ time
Dy Mass diffusivity [m/s] fima]
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Abstract: This paper presents an exergetic, exergoeconomic and
environmental assessment of an existing high-performance building using both
static and dynamic analyses. The IEA ECBCS framework is adopted for exergy
analysis, whereas the SPECO method is used to implement the exergoeconomic
analysis. The environmental impact is considered in a quantitative fashion. It is
noted that a dynamic analysis using average hourly temperatures is preferred
over a static analysis. However, if a simpler static analysis is to be used, an
annual average temperature needs to be identified for specific climate zone and
building type. For Istanbul, an average temperature of 14°C is recommended.
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Viscosity Effect on Stiffness of
Non-conventional (Five Tilted
Pads) Journal Bearing

Mohammed Oawed Atteaa
Alhassany

Ali Khalid Aldulaimy *
ABSTRACT

In this tribological study, we highlight the effect of lubricating oil viscosity in the Multi-pads
hydrodynamic journal bearings generate important improvement in characteristics of stiffness
and stability in the high speed turbomachines. Depending on viscosity of oil film (three
values) variation for five tilted pads bearing, each pad is pivoted and is facilitated to be tilted
with small angles, by using Matlab program, we calculate the oil film thickness for
convergence layer. We applied Reynold's equation and solved it's numerically by using finite
difference method with 5 nodes technique to find the pressure distributed on each node in the
mesh of tilted pad, then calculate stiffness coefficients. Results show that there is clear effect
on stiffens with viscosity change. The increase in value of Krr (for n = 0.3) between viscosity
(0.04 Pas. s) and viscosity (0.058 Pas. s) is14.33 MN/m, while the increase in Krr value
between viscosity (0.058 Pas. s) and viscosity (0.087 Pas. s) is 11.37 MN/m. the increase in
value the of Kss (for n = 0.3) between viscosity (0.04 Pas. s) and viscosity (0.058 Pas. s)
is5.921 MN/m, while increase in Kss value between viscosity (0.058 Pas. s) and viscosity
(0.087 Pas. s) is9.55 MN/m respectively. the increase in value of Ksr (for n = 0.3) between
viscosity (0.04 Pas. s) and viscosity (0.058 Pas. s) is 8.95 MN/m, while the increase in Ksr
value between viscosity (0.058 Pas. s) and viscosity (0.087 Pas. s) is 14.41 MN/m
respectively. the increase in value of Krs (for n = 0.3) between viscosity (0.04 Pas. s) and
viscosity (0.058 Pas. s) are 5.08 MN/m, while the increase in Krs value between viscosity
(0.058 Pas. s) and viscosity (0.087 Pas. s) is8.19 MN/m respectively. The values of the
dominate principal coefficients Krr is greater than that of Ksr, also The values of the principal
coefficients Kss is greater than that of cross coupling Krs for all values of viscosity that
studied. From this result, we can conclude the side effect of cross coupling coefficients (Ksr
,Krs) can be overcome by great values for principal coefficient (Krr, Kss) respectively, so we
can get good improvement instability for this bearing by variation the viscosity. After that,
we regarded to use high viscosity lubricant in multi-pad journal bearing to improve the
performance and stability by controlling the stiffness coefficients.
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