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Introduction to the Z-Transforms and
Engineering Applications, a Survey

Omar Ahmad Mohamed and Saif Eldin Abdel Razik
College of Mechanical Engineering, Abu Dhabi University, Abu Dhabi. UAE
Coauthor: Haydar Akga

We introduce the hasic theory of Z-transforms. provide numerical exam-
ples and answer the question what are the benefits and advantages of using
transforms in the solution of discrete systems. As it is well known. Laplace
transform is commonly used for solving and analyzing linear ordinary differ-
ential equations and system of linear ODE, likely the Z-transform method
is the most suitable for linear difference equations and systems of linear dif-
ference equations. Such sort of solutions are related with analyzing and
designing of digital control. communication, and signal processing. The Z-
transform is simply a power series representation of a discrete-time sequence.

Development of an Automated System for
Optimal Management of Oil Production

Saltanbek Talapedenovich Mukhambetzhanov
Al-Farabi Kazakh National University, Almaty, Kazakhstan
Coauthor: Zukhra Muratovna Abdiakhmetova

The work is dedicated to the development and research of methods of
mathematical and computer modeling of fluid flow filtration process in porous
media. It substantiates various approximate methods for solving the multi-
phase fluid filtration theory and shows the structures of building a system of
automated analysis, monitoring and forecasting of technological parameters
of oil and gas development .

The main objective of the work is to construct a mathematical model of
the object, i.e., a formalization of the object’s functioning laws, based on
the structure and parameters of the system, the control law is determined.
a hardware implementation is selected. This is due to the increased role
of mathematical modeling and computational experiment for the discovery
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of these laws, and the study of complex phenomena. The relatively recently
developed structural theory of distributed systems makes it possible to study
the behavior of objects in their mathematical models. In the oil and gas
field development system the next part of the overall production process is
a sequence of physical processes of gas filtration, condensate, water in the
porous permeable formation and movement of these components in wells.
Over 20 vears researches on the development of automated systems of oil
and gas fields have been conducted, which are designed for the specialists of
the oil industry of the Republic of Kazakhstan.

In the paper the following basic mathematical problems are studied: I

|. To determine the solvability of a mathematical model of nonequilib-
rium filtration, describing the process of oil displacement by polymer
solutions.

2. To prove the correctness of the mathematical model and properties of
solutions based on phase transitions.

3. Justify the fictitious domain method for solving problems of the theory
of filtration.

4. Develop a comprehensive program for the evaluation of changes of tech-
nological parameters of the deposit.

Mathematical and Numerical Simulation of a
Liquid Filtering Process in a Porous Medium

Saltanbek Talapedenovich Mukhambetzhanov
Al-Farabi Kazakh National University, Almaty, Kazakhstan
Coauthor: Zukhra Muratovna Abdiakhmetova

The work is devoted to the description of the process of fluid filtration
in porous media with phase transitions. The corresponding mathematical
model is a sophisticated version of problems such as Stefan’s and Verigin's.
The boundaries between the subdomains are free (unknown), and shall be
determined in the process of solution of the corresponding mathematical
problem. The numerical algorithm for the numerical implementations and
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test cases to describe the motion of a fluid in a porous medium are built. A
comparative analysis with the real processes of a particular field is carried
out. Test examples show that the construction of a mathematical model
can be used to forecast calculations. At the same time by the history of
development options to adapt the model are studied.

Investigating Hydrochemistry and the
Groundwater Quality Prospects Evaluation
and Its Suitability for Agricultural, Tabuk,

Jauf and Hail Regions, Saudi Arabia Using
Descriptive

Yousef Nazzal
Dept. of Life & Environmental Sciences, College of Natural & Health
Sciences, Zayed University, P.O.Box 144534, Abu Dhabi, UAE
Coauthors: Fares M. Howari, Nassir S. N. Al-Arifi

The current study emphasizes on the hydrochemical evaluation of ground-
water in the Northwestern part of Saudi Arabia and particularly in Tabuk,
Jauf and Hail regions. In these regions, the aquifers appear as confined
aquifers. The main aquifer has extensive outcrop areas along the boundary
with the Arabian Shield in the west, where it receives some recharge which
is less than the volumes abstracted from the aquifer. Groundwater sam-
ples were gathered from about 60 groundwater wells and tested for various
physico-chemical parameters such as electrical conductivity (EC), pH, tem-
perature, total dissolved solids (TDS), Na*t, K+, Ca2+, Mg**, CO2-, HCO3,
Cl-, SO3~, and NOj;. Groundwater in the area is slightly alkaline and hard
i nature. Electrical conductivity (EC) varies between 171 and 5061 pS/em
with an average value of 982uS/cm. The distribution of major ions in the
groundwater is Ca™ > Nat > Mg™ > K+ and O~ > SO7™ > HCO;. Us-
ing Pipers classification, groundwater was classified under Na-C-SO, water
type. The GW has acquired unique chemical characteristics through pro-
longed rock water interactions, percolation of irrigation return water and
feactions at vadose zone.




April 20-22, 2017 37

Authors’ Index

Zukhra Muratovna Yaser Faghan 17
Abdiakhmetova 25,26  Assia Frioui 16
Bolat Abenov 35 Razika Grine 17
Serikbay Aisagaliev 1 Maria do Rosério Grossinho 17
Fatima Aissaoui 2  Assia Guezane-Lakoud 2, 16, 18
Haydar Akca 2,25 Sanjiv Kumar Gupta 18
M. Ali Akgayol 36 F. Gusmanova 3l
Nassir S. N. Al-Arifi 27  Soumeya Hacéne-Chaouche 10
T. Aldibekov 3 Yamina Hamzaoui 19
Ghada Alobaidi 3  Khandoker Mohammed Mominul
Boudjemaa Anchouche 18 Haque 19
Rahima Atmania 9  Fares M. Howari 27
Sanzhar Aubakirov 4 A. Jaikbayev 20
S. Azarmi 16  Saule Janabekova 20, 31
N. T. Azhikhanov 36  Aizhan Jetpisbayeva 23
Hisham Hanfy Ayob 4  Beket Kenzhegulov 21
K. Baimirov 31 Ermek Khairullin 20
Alina Barbulescu 7  Umme Nasreen Khanam 19
Brahim Benhammouda 7  Khonatbek Khompysh 21
Nuri Biyadilov 13  Anarbay Kudaykulov 21
Sofiane Bouarroud] 8 Alexei Lebedev 8
Allaoua Boudjedour 10  Dimitry Leites 8
Belhout Bousalmi 8  Mukhit Maikotov 22
Pallath Chandran 9  Halima Mécheri 22
Mounira Chaouch 9  Meriem Meddahi 28
Valéry Covachev 2 Aziza Mirzakulova 23
Mohamed Dalah 10 Omar Ahmad Mohamed 25
Anita Dani 10 Saltanbek Talapedenovich
Vladimir Danilov 12 Mukhambetzhanov 3, 15, 21, 25, 26, 35
Muratkhan Dauylbayev 13, 28 Khadra Nachi 23
- Ahmed Diar 35  Yousef Nazzal 27
Abdellah Djaout 14  Atakhan Nilupar 28
Aidana Duisembaeva 15 Amanzhol Nurlybaev 15
Dulat Dzhumabaev 28 U. Omarova 33
Tayfour El Bashir 9 Alain Plagne 18
Said Taan El Hajjar 15 Khaldi Rabah 16, 18
G. Zamani Eskandani 16  Saif Eldin Abdel Razik 25

M. Eslamian 16  Samia Rezzag 35




