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Experimental Investigation and Thermodynamic Study of Heavy Metal lons Removal
From Industrial Wastewater Using Pomegranate Peel as Natural Adsorbent.

Prof. Dr. Thamer J. Mohammed. Assist. Prof. Dr. Raheek I. Ibrahim. And Aliaa Essam

ABSTRACT

The contamination of water by toxic heavy metals through the discharge of industrial
wastewater is worldwide environmental problem. The environmental impact due to their
toxicity has led to the enforcement of stringent standards for the maximum allowable limits of
their discharge into open landscape and water bodies Copper is generally considered to be toxic
to ratan at concentration exceeding $ mg/L, imparts color and undesirable taste. The World
health organization's guide line for drinking Water based on its staining properties is Img'L
Fruit peel of pomegranate is used as natural resin adsorbent to remove copper ions from
wastewater. Peels are dried. crushed and washed several times till the water was clear of all
coloration and finally dried in an air oven. Alter drying the adsorbent was sieved to get the
desired particle size. The adsorption capacity is tested and thermodynamic analysis ol'the
system is also included in the study as well as break throe”h attic which indicates the (casibility
and economic aspects of adsorption process.
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Preparation and Characterization of Activated Carbon From Wheat Kusk and Its
Application In Color Removal of Textile Waste water

Assist Prof. Dr. Mohamed |. Mohamed, Assist Prof. Dr. Ana'am A. Sabri, and Dr. Eman J. Taha

ABSTRACT

Among varies industries, textile industry ranks first in usage of dyes for colorization of fiber.
As a result, they generate a considerable amount of colored waste water. Among dye removal
process, adsorption is proven to be one of the most efficient techniques. The present work aims
to investigate the sorption of simulated textile waste water on to wheat husk as that acts as a
low cost adsorbent. Batch mode adsorption was performed to investigate the adsorption
capacities of this adsorbent by varying initial dye concentration, contact time, adsorbent dose
and PH. The equilibrium adsorption data of dye onto wheat husk were analyzed using
freundlich and long muir adsorption isotherms.Also the adsorption kinetic data were analyzed
using pseudo first order, pseudo second order and Elovich models
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Conversion of “Bagasse” to Bio-Ethanol Through Fermentation to Produce
Bio-Fuel and Gasohole

Assist Prof. Dr. Mohamed T. Esa Dr.Shurooq T. Remedhan , Ahlam S. maroof, and
Alyaa E. Mahdi

ABSTRACT

The work involves preparing industrial samples of “Bagasse” through a certain method
followed by fermentation under specified conditions then separation of the main product (bio-
ethanol) from other by products. The produced “crude” ethanol is to be purified to a certain
assay.The progress made so far by the research group was holding the tirst meeting of the
research group during the month of May 2013 to agree on the general steps and stages of the
working plan. Also some literature survey has been made using the department library as well
as internet search engines like google and Wikipedia.The sample of the feedstock source of the
“Iraqi Bagasse” in the form of “beet root” for the laboratory work has been made available
from “Ninawa Sugar Factory”. Also the practical work was agreed to be conducted in
“Chemical Industries lab and a list of glass wares has been prepared. Now the research group is
in the process to prepare the reactor (an aoutoclave)
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Catalytic Phenol Oxidation with Phase Change in Periodically Operated Trickle Bed
Reactor

Dr .Farah T. Jasim

ABSTRACT

Periodic operation of fixed bed reactors Industrial fixed bed reactors are usually operated under
steady state conditions. However, recent studies have demonstrated that the reactor
performance is significantly improved under forced periodic operation conditions both at
laboratory and pilot plant scale .The term ‘periodic operation' refers to an operation, in which
one or more operating parameters liquid flow rate, feed composition or temperatures are
periodically varied in time. Since 1989, many studies were dealing with liquid flow, gas flow
and composition and reactant feed composition modulation (alpha-methyl styrene
dicyclopentadiene hydrogenation , Oxidation of ethanol and benzyl alcohol) . The enhancement
observed in an unsteady state fixed bed reactor operation arises from the alteration of the gas
and liquid phases for supply in reactant to the catalyst surface by periodically modifying the
conditions of the gas-liquid hydrodynamics (pressure drop, liquid and gas holdup, partial
wetting) and mass and heat transfer in the reactor. Only a few works has been dedicated to
periodic operation of liquid flow and gas flow and composition applied to the CWAO of
phenol in Trickle bed reactors in the last few years. The present study continued to study further
points utilizing the advantages associated with periodic operation in order to meet the demands
for process intensification to control on the wetting efficiency. Steady State Operation of TBR
for CWAO with phase change broader range of operating conditions: LHSV , reaction
temperature ,Phenol concentration .Periodic operation of TBR for CWAO with phase change
under: liquid flow modulation(phenol feed flow). in broader range of operating conditions of
cycle period and cycle split.
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Absorption of Acidic Gas(CO,) into Aqueous Ammonia Promoted
with Ethanolamine

Dr. Farah T. Jasim

ABSTRACT

Carbon dioxide is the major greenhouse gas in the world that needs to be reduced. There are
various technologies used to separate CO, from flue gas. These include chemical solvent
methods, physical absorption methods, cryogenic methods, membrane systems, biological
fixation, and the O,/CO, combustion process. Compared with the chemical plant, power plant
has a large flue gas flow, different ingredients, relatively low CO, concentration and other
characteristics. So the chemical solvent methods are generally recognized as the most effective
technologies at present. This requires that the researchers developed a relatively low-cost, low-
energy requirement CO capture technology. Among the conventional CO2 chemical removal
processes, the mono-ethanolamine (MEA) process has been comprehensively studied and
successfully used in chemical plants for CO, recovery. Some of the problems associated with
the use of alkanolamines in absorption include oxidative degradation and high vapor pressure.
These contribute to solvent losses, degradation product handling, and other negative effects in
the process. Agueous ammonia (NH3) solutions are now being proposed as an alternative to
aqueous Ikanolamines based liquid absorbents for PCC. Aqueous ammonia has been shown to
achieve higher CO, loadings (on a molar andmass basis) than sterically free primary
alkanolamines such asmono-ethanolamine (MEA) . This is mainly dueto the CO,—NH3;-H,0
system favoring bicarbonate over carbamate for mation, particularly as CO, loading increases.
Agueous ammonia has also been shown to require less heat input for desorption than MEA .
This is due to the smaller reaction enthalpy for CO, absorption and higher CO partial pressure
at elevated temperature compared to MEA. Also, ammonia is resistant to oxidative degradation,
which is a major bendit when treating oxygen containing gas streams such as those from coal
fired power stations. The other main attractive feature is that in the presence of sulphur and
nitrogen oxides inthe gas stream, the ammonium salts that form may have commercial value as
fertilizers. A major drawback in the use of ammonia is its vapor pressure. Due to its small
molecular weight ammonia vapor pressure is high (compared to alkanolamines. To address this
it has been proposed that the absorption process take place at lower temperatures to reduce
losses via volatilization. A series of tests was conducted in a semi-batch reactor (bubble
column) that has been developed in this research. CO, removal efficiencies of aqueous
ammonia promoted with ethanolamine have been studied. To study of the absorption rate, mass
transfer coefficient and reaction kinetic type and regime.
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Experimental Study and Mathematical Modeling of Leaching of Copper From
Computer Electronic Waste by Direct Reacting

Dr. Eman J. Taha, Taghreed L. Abdul-Rahm , and Nahla F.

ABSTRACT

Computer electronic wastes are currently being dumped in landfills which are causing a series
environmental harm in the form of toxic gases or hazardous compounds. The extraction from
electronic waste is both profitable and environmentally. This study aims to design a commercial
process to extract copper from electronic waste. The proposed extraction process has been sub-
divided into two stages 1 physical separation 2 metal recoveries. Stage 1 involve s size
reeducation to 1 mm, stage 2 involves the dissolution of metals in acid in different operating
condition (time, temperature, concentration of acid, weight of sample).
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Study the Reality of Petrochemical Industry Under
Commodity Dumping Period 2004-2011

Mahir A. Abdul Rahman, Wael Salem Jamiel

ABSTRACT

Designed to study stand on the reality of petrochemical industries and analysis of economic
performance of its importance and being one of the strategic industries vital and capable and
relying on raw materials simple access to many products and high intake of large economic
mention of it represents the backbone essential to the various fields of industrial and other
economic. Have suffered these industries in light of the growing phenomenon of dumping of
the commodity and steadily since 2003, and to this day , in the absence of an active role for the
state to adopt the style of a free market economy as well as the weakness of the role of the
private industrial sector and its inability to compete with foreign industries similar , which
reflected negatively on growth The development of the industrial sector and disable most of its
energy production and waste
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Study Academic Performance of Chemical Engineering Department According to
Accreditation (Abet) Criteria for The Years (2011/2012-2012/2013)

Mabhir A. Abdul Rahman, Zainab A. Abdul Razzaq

ABSTRACT
The educational sector and education is one of the essential mounting in the development of
society. The progress of nations depends on their possesses of the knowledge advanced
technology and educated human for tuncapable of innovation , production , competition and
achieve the best rates in the human development and the positive investment for natural
resources.In the last quartion of the pastcentury, higher education experiened radical
transformation in the teaching methods and trends. This development was as a result of the
accelerated quantitative community , which made the education a institution responsible of a
ccamma date the revolution changes in the society , and responsible of the clear development
in the future , and the challenge of the increasing in learning ; as well as to the world economic
challenge . In addition to the educational institution should be the best in activity and
orginazation because they are now exactly the society and its goals, because those institutions
own. Specialized people are able to this development. For these reasons, the present study aim
to study and explaine the positive reflexions to apply the (ABET) characters on the educational
matter and its results and the university perprmance in the chemical engineering department to
the period from 2011/2012 to 2012/2013. The study also depends on a syllybuses to explain the
reality in the department according to (ABET) through out a comparision between the
department acheviement in the two years. The study included : the student , syllabus , the
educational goals , teaching staff member , the that the academic dependent has essential
relationship with the quality of education and the evaluation inside the institution and the
educational system in the country .The regular, self assessment in the department leads to avoid
the out going out of the goals, and insure the contineousity on the depended national standards.
all these factors have an important role to improve treaching as an essential thing to improve
the educational programs and its development.
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Removal of Aniline and Nitro Substituted Aniline from Wastewater by Particulate
Nanoporous mcm-48.

Dr. Talib M. Naieff

ABSTRACT

In this research, the Nanoporous MCM-48 will be synthesized and characterized in order to use
it as an adsorbent for the removal of adsorbate, such as aniline and nitro substituted anilines,
including  2-nitroaniline,  3-nitroaniline and  4-nitroaniline from wastewater. The
characterizations of MCM-48 will be checked up by applying XRD, SEM, EDAX, further to
testing the active group by Fourier transform spectroscopy FTIR. In order to analysis the
experimental results the Langmuir and Freun dlich isotherms were used to model the
adsorption equilibrium data. The kinetics of the reaction will be tested by pseudo- first and
second order model.
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Improve the Performance of Magnetic Nanoporous MCM-41 for Removal of Pollutants
from Wastewater

Assist Pro. Dr. Ghanim M. Alwan , Dr. Talib M. Naieff, Omer S. Mahday

ABSTRACT

The research is aimed to prepare magnetic nanoporous material MCM-41 and study its Physical
characterization in order to improve its magnetic properties for study the operating conditions
on the separation efficiency of the pollutants of wastewater by adsorption process. The
experimental results are analysed so as to building mathematical model of the process and to
determine the optimum operating conditions for the magnetic naoporous material.
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Using Steganography and Genetic Algorithm Along with Cryptography to Produce a less
Noise Image

Nahla F. , Nissren N.

ABSTRACT

The issues of maintaining the confidentially of information are of the most important topic of
concern to researchers in data security .The steganography is the art and the science of hiding
information so that it cannot be detected unless the person is a party in it. Now steganography is
one of the most prevalent ways to deliver confidential information from the sender to wanted
person. The proposed method is to create a way to hide the secret information by integrating
steganography with genetic algorithm and encryption to produce an image with less noise and
clearly more and at same time hide the required information by encrypts the secret information
at the least signifying bit of the original image which hide information so that it becomes
detectable difficult. The confidential information is recovered after decoding. Mat lab will be
used for programming.
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Arecent Offline Arabic Handwritten Database

Safa A. Ahmed, Amar M. Ali

ABSTRACT

This paper present database contains 500 forms. These forms are designed for containing all
possible Arabic offline characters shape (at beginning, at middle, and at end). Each form
contains 28 characters with its possible shape and word for each possible shape. These forms
are filled by 500 persons in order to provide different handwritten lines for each character
shape. These forms scanned with 300 dpi. This database can be used by the researchers
interested in Arabic handwritten recognition to evaluate theirs algorithms. To the best of our
knowledge, there is no public comprehensive offline Arabic handwritten text database that is
freely available. Hence, this database may address this deficiency in Arabic handwritten text
recognition research. This database will be made freely available to interested researchers. In
addition, this paper presents a software GUI environment to make the manipulation of the
created database easier.
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Recognition Offline Arabic Handwritten Characters Using Neural Network

Safa A. Ahmed

ABSTRACT

Because of the little attention for recognition Arabic handwritten and because difficulty with
the Arabic script because of the position of character and diacritic marks associated to Arabic
characters. This paper presents new approach for recognition offline Arabic handwritten
characters. This approach involves using pack prorogation neural network algorithm and AHC
of Arabic handwritten characters database. In this paper, 500 samples for each Arabic
handwritten characters which provided by AHC database are used as training sample for pack
prorogation neural network algorithm. This approach was tested using 87 Arabic handwritten
characters and work with accuracy 71%.
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Desulfurization of Gas Oil Using A Solar Photocatalytic Microreactor

Asst. Prof. Dr. Mohammad F. Abid

ABSTRACT

Crude oil is the largest and most widely used source of energy in the world. Major portions of
the crude oils are used as transportation fuels such as gasoline, gas oil, and diesel fuel.
However, such crudes contain sulfur, typically in the form of organic sulfur compounds.
Combustion of gasoil and diesel fuel has been identified as one of the major emission sources
of polyaromatic hydrocarbons (PAH) in urban areas. As environmental consciousness rises, all
countries worldwide introduce more stringent legislation to limit the PAH content of fuels.
Currently, hydroesulfuizaion (HDS) is used to remove sulfur from hydrocarbons in petroleum
refineries which require either increasing reactor residence time, or carrying out reactions in
sever conditions (higher temperature and pressure).In the past few years, microreactor
technology is presented as a novel technology on which the new concept of production and
research will be built upon. By decreasing the equipment size by several magnitude levels,
substantial economical benefits, improvement of intrinsic safety, and a reduction of
environmental impact can be achieved. The aim of the present study is to investigate the effect
of the main operating variables on the desulfurization efficiency using a microreactor initiated
by the solar energy at normal temperature and pressure, and comparing the feasibility of the
present process with a large-scale commercial one.
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Removal of Dyes from Synthetic Wastewater by Agricultural Waste
Dr. Jenan A. Al-Najar

ABSTRACT

This work aimed to use low cost adsorbent for the removal of such chemical contaminated in
wastewater. Theseadsorbents will be used is waste agricultural like peel beans and wild plants.
These adsorbents will be used directly and or subjected to specific chemical treatment as well.
Adsorption technique is one of the most important technologies for the treatment of polluted
water from dyes, but seeking for the low-cost adsorbent is the target of this study. Batch
adsorption experiments will perform by varying adsorbent dose, pH of the metal ion solution
and contact time. The adsorbent capacity will be study in this work as well. Also the physical
andmorphology characteristic of the adsorbent will be studied such as analyzing the internal
structure with scanning electronic microscopy (SEM) andthe pore size volume using BET. Also
the surface functional group by will be investigated by Fourier transformation infrared
spectroscopy techniques. The adsorbents will be analyzed to determine its chemical
characteristics such as bulk density, moisture content, ash content, pH, iodine number, porosity,
pH, yield percentage and surface area.
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Effect of Fe,03 In Electricity Generation and Waste Water Treatment Using Microbial
Fuel Cell Technology

Qusay J. Rasheed , G. Priya

ABSTRACT

Microbial fuel cells are known to offer great promise for simultaneous treatment of wastewater
and energy recovery. In this study we have shown the use 2.5% (0.025 gm) of Fe,O3 (heated
and non heated) nanoparticles in the wastewater sample that play a major role in both
increasing the electricity production as well as treating the wastewater. Characterization of
nanoparticles was done using XRD and SEM. The calculated cell parameters are (a = 4.6208; ¢
= 3.0208). According to the scherrer’s equation, the average crystallite size of the product was
calculated to be about 35.6 nm as prepare and 24nm for the sample annealed at 300°C for 3h.
The influence of pH was also studied on both wastewater treatment and voltage output. SEM
analysis shows that the particles are spherical shape. Further the wastewater with nanoparticle
was adjusted at various pH and pH 5 showed best results for power output and pH 7 showed
best reduction in BOD and COD proving the waste water treated to higher percentage.
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Optimization and Synthesis of Nisin Silver Nanoparticles Under Physical Methods

Qusay J. Rasheed

ABSTRACT

Silver nitrate combined with commercial sigma nisin were used to synthesize nisin-silver
nanoparticles; different concentration of nisin at different pH conditions were used to optimize
the characterization.10 pg/ml at pH 6.0 had the greatest observation and the physio-chemical
characterization of nisin-silver nanoparticles agreed with that also the results showed that the
best method to prepare the nanoparticles (nisin-silver) was sunlight method.
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Research Title Numerical Solution to Hydrodynamic Characteristics of Mixing of
Multiphase Flow System

Supervisors: Prof. Dr. Thamer J. Mohammed
Prof. Dr. Jalal M. Jalil

Student Name: Zain al abeden Ali Qassim

Introduction

This work presents the numerical solution to hydrodynamic Characteristics of mixing of
multiphase flow by computational fluid dynamics (CFD)technique. CFD Simulation is also
known as CFD modeling and it is engineering based scientific process module which runs
on Computational Fluid Dynamics theory and is applied for resolving different fluid flow
related problems like flow velocity, density, temperature, and chemical concentrations for
any area where flow is present. It’s a numerical method for calculation for nonlinear
differential equations describing/relating to fluid flow. CFD simulation is applied in various
industries to day in order to achieve flawless product designing by combining computational
tools and theory of fluid dynamics.

What is CFD?
Computational Fluid Dynamics (CFD) provides a qualitative (and sometimes even
quantitative) prediction of fluid flows by means of
1) mathematical modeling (partial differential equations)
2) numerical methods (discretization and solution techniques)
3) software tools (solvers, pre- and post processing utilities)
CFD enables scientists and engineers to perform ‘numerical experiments’
(i.e. computer simulations) in a “virtual flow laboratory’

CFD applicationsin chemical engineering
CFD modeling is widely used in chemical processes and operating units and it can be
summarized as following

1) Solid drying systems

2) Droplet separation

3) Packed bed reactors

4) Foam
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5) Packed columns

6) Centrifugal extractors

7) Mist eliminators

8) Sedimentation

9) Cyclone separators

10) Mixers

11) bubble columns

2) Fluidized bed systems

3) Particulate systems

4) Precipitators

5) Dust collection systems

6) Solid suspensions

7) Continuous stirred tank reactor

8) Plug flow reactor
)
)
)
)
)
)

o e S e S

9) Distillation columns
0) Absorption columns
1) Adsorption columns
2) Heat exchangers

3) Furnaces

4) Air coolers

NN DNDNDN

And many other chemical engineering industries

Multiphase flow

As the name suggests it involves the simultaneous flow of mixture of phases such as gas
(like bubbles) in a liquid , or liquid (like droplets) in gases and similar such flows.

Even a jet of water falling into a mass of water can be considered as multiphase as the water
jet is interacting with air surrounding it.

Why CFD are used to ssimulate multiphase flow?

Usually multiphase flow systems are quite complex systems due to the interaction among
many entities, such as bubbles, drops, or particles immersed in the fluid. This complexity
strongly limits the usefulness of purely analytical methods. In a laboratory, it may even be
difficult to set up a multiphase flow experiment with the necessary degree of control: the
breakup of a drop in at urbulent flow or a precise characterization of the bubble or drop size
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distribution may be examples of such situations. Furthermore, many of the experimental
techniques developed for single-phase flow encounter severe difficulties in their extension to
multiphase systems. For example, even at volume fractions of a few percent, a bubbly flow
may be nearly opaque to optical radiation so that visualization becomes problematic. The
clustering of suspended particles in a turbulent flow depends on small-scale details which it
may be very difficult to resolve. Little information about atomization can be gained by local
probes, while adequate seeding for visualization may be impossible. In this situation,
numerical simulation becomes an essential tool for the investigation of multiphase flow. In a
limited number of cases, computation can solve actual practical problems which lend
themselves to direct numerical simulation (e.g. the flow in micro fluidic devices), or for
which sufficiently reliable mathematical models exist. But, more frequently, computation is
the only available tool to investigate crucial physical aspects of the situation of interest.

Practical Advantages of Employing CFD
The many reasons CFD consulting is being widely used today are as follows:

1) CFD foresee performance before adapting or execution in systems

2) Without modifying or installing real system or a sample, CFD simulation can forecast
which changes in design layout are most vital for improving performance.

3) CFD model offers precise and detailed information about operating conditions and
design parameters

4) The advancement in multiphase technology need wider and detailed information about
the flow within an occupied zone while CFD meets the goal better than any other
theoretical or experimental methods.

5) CFD modeling saves cost and turnaround time and it procures reliable results. This is
the reason CFD analysis report is accounted as completely reliable.

6) CFD gives an insight into flow patterns that are difficult, expensive or impossible to
study using traditional (experimental) techniques.

7) This method reduces scale-up problems, because the models are based on fundamental
physics and are scale-independent.

8) CFD can be used in safety analysis in process industry and units operation, particularly
for the prediction of hot spots, catalyst distribution, and thermal uniformity in large
scale reactors.

CFD can handle more physics and chemistry—turbulence interaction in many real industrial
systems.
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Resear ch requirements

Since this research adapts the numerical solution to PDEs that represents the model of the
system and that numerical solution is attended by CFD simulation then the main
requirements

for this research is a computer with high performance capabilities and a software package ,
the software

that will used for this propose is Fortran Power-Station to solve and visualize the
governing equations.

What isthe main goal of thisresearch?
The main goals of this research are
1) Setting the governing model equations.
2) Predication a numerical solution to a multiphase system.
3) Determine the error between the numerical solution results and experimental results.
4) Visualize the numerical solution of the system.

Generalize the numerical solution so that it can be used to enhance the system performance
in future.

Literaturereview

Since the early 1980s, the general advancement in numerical flow simulation, with the rapid
growth in computing power has initiated many studies in two-phase multidimensional flow
simulation. Grevet et al.(1982) were among the first in trying to use fundamental numerical
techniques to describe the rising of bubble plume in a vessel, using a steady-state Lagrangian
type model, assuming a constant slip velocity for the bubbles. They found a good agreement
with the experimental observations of the circulating main flow. After the mid-90s, the
dynamics flow modeling received more attention when sufficient computation power was
available. The pioneering contributions to the transient flow simulation have been made by
Lapin and Lubbert (1994 a,b), Becker and Sokolichin (1994). Lapin and Lubbert (1994 a,b)
have used both Euler-Euler and Euler-Lagrange approaches to simulate two-dimensional
column For the liquid phase flow, laminar conditions were assumed. The gas phase
momentum equation was not solved and a constant slip velocity was assumed. The gas phase
dispersion was not considered. The authors concluded that the two-fluid Eulerian
simulations are very sensitive to false numerical diffusion due to the assumption of laminar

25




e il 5 R TR 0 ety gt e

=ae 1 Research / M.SC.
kel Sl yll L < &9 dr ) SN ol

1AV 0 Liw 2aals

conditions and the non-inclusion of gas phase dispersion. from that date tell now Many
researches and discussions has been published in this field by several scientists. Finally, it is
important to say that Sokolichin and Eigenberger (1994,1997, 1999, 2004) have made the
first pioneering contribution in recent CFD modeling to multiphase flows columns, and
together with Delonij, Mudde and Simonin (1997, 1999) and Deen have directed research
mainly to study rectangular column systems,

while, Joshi, Ranade, Krishna and Kuipers were among the best who have studied
cylindrical column systems.

Case-study

This work presents the study of numerical solution to Hydrodynamic Characteristics of
Mixing of Multiphase Flow System

Asshowingin Figure (1) below
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Governing Equations of Fluid Flow

1-Continuity equation:
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Y

2 -Momentum equations.
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3- Energy equation:
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4- Masstransfer equation:

d
p(:;“ - u)=~(V-ja)+ru a=1,23,...,N

Multiphase flows M odeling appr oaches
1- Lagrangian specification — Here the observer follows an individual fluid parcel as it
moves through space and time. Equations are composed by using this fundamental

concept.
2- Eulerian specification — It focuses on specific locations in the space through which the

fluid flows as time passes.
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The modeling equations are composed keeping in mind the Eulerian and Lagrangian
framework, we model the continuous phase by Eulerian method and depending upon the
complexity of the flo