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Extended Abstract

Introduction: The country's need for the steel and construction industry has led to
the construction of iron and steel factories, despite the country's abundant mineral
resources, in order to achieve self-sufficiency, create welfare, and employ young
people. In order to carry out such activities in line with sustainable development,
environmental impact assessments for large projects are on the agenda of
organizations.

Materials and Methods: Environmental impact assessment was proposed in four
environments: physical-chemical, biological-ecological, socio-cultural, and
economic-technical. For this assessment, assistance was sought from experts,
professionals, and those familiar with the environment through a questionnaire. The
rapid impact assessment matrix method was used for analysis and scoring in the two
construction and operation phases.

Results and Discussion: Environmental activities in the physical-chemical
environment in the construction phase have the highest negative impact on air
quality with a score of -48, and the least negative impact is related to soil compaction
with a score of -3. In the biological-ecological environment, it shows that in the
construction phase, the highest negative impact is related to changes in vegetation
cover with a score of -28, and the least negative impact is related to the ecosystem
of the region with a score of -10. In the exploitation phase, the least negative impact
is related to changes in the increase in land prices in the region with a score of 36.

Conclusion: The results showed that the most effective factor among all activities
in the construction sector is related to employment and entrepreneurship and the
pattern of social communities with a combined score of 32 and the lowest is related
to air quality with a score of -54. Of the total scores in all environments, the
construction phase has a score of -107 with high negative impacts and changes on
the project and the operation phase has a score of 13 with positive impacts and
changes on the project. In terms of environment, factors that cause environmental
degradation and also the irreversibility of the life cycle are not recommended for
implementation of the project with the existing conditions of the region.
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Extended Abstract

Introduction: In this paper, at first, the equipment of the steam power plant has been
investigated, and in the next step, the destructive effects of environmental conditions
such as temperature, heat, and atmospheric conditions on the performance of power

Received: 22 Dec 2024 plants and pollution control have been presented in a specialized way of steam power
plant, and finally, a proposed model using deep learning algorithms is presented in

Accepted: 16 Feb 2025 order to reduce the destructive effects, control pollution and optimize the
performance of power plants using the network. Two-dimensional convolutional
neuroconvolution and solutions to reduce the internal consumption of power plants
according to the factor of environmental conditions and emission control have been
done.

Materials and Methods: In this study, data are processed and divided into three
categories: education, validation, and testing. Then, the artificial intelligence method
is trained with learning data to achieve optimal accuracy and finally optimization.

Results and Discussion: In this study, geographical conditions, pollution and
climatic control in Iran, the percentage of domestic consumption and industrial units
Keywords: Steam Power  exploited, and the amount of load have been investigated and analyzed. The

Plants, 2D Neural measures of the power plant to reduce internal consumption and reduce thermal and
Network, Pollution electrical losses have been presented in the form of planning to remove the tower
Control, Artificial fans according to the cooling water temperature and changes in the ambient air
Intelligence, temperature and the relative reduction of electrical consumption using deep learning
Environmental Impact. and in an intelligent way using educational data and two-dimensional convolutional

neural network. The absolute error and the root mean square of the error that cover
a high confidence factor are formed and investigated. The results show that the
proposed hybrid artificial intelligence method with a coefficient of determination of
0.96, an average absolute error of 0.063 and a root mean square error of 0.0096, as
well as the Gaussian process regression method with a coefficient of determination
of 0.94, an average absolute error of 0.093, will create and provide a very desirable
performance and a high reliability factor in reducing the destructive effects and
better efficiency of the system.

Conclusion: In this study, the amount of destructive environmental impact and
pollution effects has been greatly reduced by using deep learning and artificial
intelligence, and this increases the reliability factor of the system and improves the
acceptable performance of power plants in times of load, and the results indicate that
the proposed hybrid artificial intelligence method is more accurate in estimating and
optimizing systems and has a higher reliability factor.
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Program to solve advection, diffusion, reaction equations for modeling the contaminant
transport problem. Given the location and strength (concentration) of the source
function, we study the spread concentration of the reactant as a function of space and
time. To make the visualizations appealing we load the velocity data from the Navier-
Stokes simulation output.

# We first load the necessary libraries

import h5py

import numpy as np

from mpidpy import MPI

from petsc4py import PETSC

import ufl
from dolfinx import fem, nls, io
from ufl import (dot, dx, grad)

from dolfinx.io import XDMFFile
from dolfinx.io.gmshio import read_from_msh
import tqdm.autonotebook

File handling block

simulationName = "Adv_Diff_React-2D"

meshName = "aquifer2D"

meshPath = "./meshes_gmsh/" + meshName + ".msh"

velocityDataPath = "./result/" \ "Stream_NS-2D/velocity_timeseries.h5"
resultPath = ""./result/" + simulationName + "/"

¥y

Yy

We load the same mesh, generated externally using GMSH which was also used for the
Navier-Stokes simulation.

domain, cell_tags, ft io.gmshio.read_from_msh (

filename=meshPath,

comm=MPI.COMM_WORLD,

rank=0,

gdim=2)

gdim = domain.topology.dim # domain dimension

fdim=gdim-1 # facet dimension

We define the start and stop time of the simulation. The values are same as that used in
the Navier-Stokes because we want to read the velocity data it.

t_start =0.0

t_stop=3.0

delta t=1/1500

n_steps = int((t_stop t_start) / delta_t) # N steps
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These constants are defined as they are to be used in the weak form of the PDE.
dt_inv = fem.Constant (

domain=domain,

c=PETSc.ScalarType (1 / delta_t))

Rate = fem.Constant (

domain=domain,

c=PETSc.ScalarType (0.9)(

D_coeff = fem.Constant )

domain=domain,

c=PETSc.ScalarType(0.03))

Here, we define the element type and the function space to solve for the
concentration of the reactant.

P1 = ufl. FiniteElement (
family="Lagrange",
cell-domain.ufl_cell(),

degree=1)

V = fem. FunctionSpace (

mesh-domain,

element=P1)

v1 = ufl. TestFunction(function_space=V)
ul fem.Function (V=V)

uln fem. Function (V=V)

ul.name = "concentration"

uln.name = "concentration"

Here, we define a vector element and a corresponding function space, function for
loading the velocity (a vector) data from the NS simulation.

Pvec = ufl. VectorElement (

family="Lagrange",

cell-domain.ufl_cell(),

degree=2)

W = fem.FunctionSpace (

mesh=domain,

element=Pvec)

w = fem. Function (V=W)

AN

class SourceExpression:

We define the source location and its magnitude that would go into the weak
form. The (x, y) location is specified using 'ptSrc_xy"' argument.
The magnitude is specified as 10.0.

def _init_(self, t, ptSrc_xy):

selft=t_

self.ptSrc_xy = ptSrc_xy

def eval(self, x):

values = np.full(x.shape[1], 0.0)

idx = ((x[0] - self.ptSrc_xy[0]) ** 2) +\

)(X[1] - self.ptSrc_xy[1]) ** 2) < 0.05 ** 2

values [idx] = 100.0 #Strength of the source

return values

print("Done!™)




A/ ogb a8 L STy — Hlisl — eyl o slue p O laoau YT Lol (giloJse )03

@dypi Cwd)yj gk xS @,

# Inheriting from the source function class definition
source = SourceExpression(t_=0.0,

ptSrc_xy=[0.25, 0.75])
# Interpolating into a function
f = fem. Function (V=V)

a) .
f.interpolate (u=source.eval)

Here, we define the weak formulation of the partial differential equation. 'w" is a
function defined on a vector function space 'W' that holds the value of the
velocity field. This velocity is taken from a previous Navier-Stokes simulation.
F = ((ul - uln) * dt_inv) * vl * dx

F = F+ dot (w, grad(ul)) * v1 * dx

F =F + D_coeff* dot (grad (ul), grad(v1)) * dx

F =F + Rate ul * v1 * dx

F=F-f*vl*dx

The current advection reaction equation, although solvable by a linear solver, we
deliberately do away with a nonlinear solver because one may wish to model a
case where the rate of decomposition of the contaminant may at times be
proportional to a nonlinear expression of the concentrations of the reactants.
Newton solver is good with them.

ARA .
problem = fem.petsc.Nonlinear Problem ( N

F=F,

u=ul)

solver = nls.petsc.NewtonSolver (
comm=MPI.COMM_WORLD,
problem=problem)

solver.rtol = 1e-6

solver.report = True

We use the open file format .xdmf' to store the results of the simulation. We first
write the mesh followed by the function. The mesh is written just once; in the
time loop we only write the function values as the mesh gets shared during
visualization.

xdmfu = XDMFFile (

comm-domain.comm,

filename=resultPath + simulationName + ".xdmf" ,

file_mode="w" ,

encoding=XDMFFile.Encoding.HDF5)

xdmfu.write_mesh(mesh=domain)

xdmfu.write_function (

WY u=ul,

WY

t=t_start)

AAAN
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We load the velocity data file from the Navier-Stokes simulation. The velocity
vector (u_i, u_j) is used to realize the advection part of the equation. Because the
data was stored in HDF5 format, we employ h5py library to load the data. This is
done just before 'solving' the equation.

with h5py. File (

name=velocityDataPath, mode="r") as fr:

print("Name of the velocity variable is {}".format (

list(fr.keys ())))
# Time stepping and solving

WY

progress = tqdm.autonotebook.tqdm (

desc="Solving nonlinear system", total=n_steps

)
t=t_start
for n in range (n_steps):

WY

print("Doing {}/{} step".format(n, n_steps))

t=t+delta_t
WY u_data =fr['u] [n]
WY w.vector.array = u_data
Wo o r=solver.solve(u=ul)
uln.x.array[:]= ul.x.array
xdmfu.write_function (
u=ul,
t=t)
xdmfu.close()
fr.close()
print("Done!")
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Extended Abstract

Introduction: Water security is increasingly at risk worldwide. Effectiveness in
managing water resources, combating environmental pollution, and preparing for
climate change depends on the ability to monitor, model, and mitigate a variety of
water hazards. Data analysis in the water and environmental sector integrates
scientific discovery, the use of technology, and consideration of natural phenomena.
However, data analysis in the water and environmental sector is not without
challenges. These challenges require continuous refinement of methods and
techniques, emphasizing the dynamic and evolving nature of the field.

Materials and Methods: First, Python is described as one of the most popular
languages for use in hydrology, environment, and climate. Then, types of
hydrological data are presented, including spatial, temporal, attribute, and final or
model output data. Next, hydrological data modeling is discussed using Python, and
the pollutant transport model - two-dimensional advection - diffusion - reaction
model is programmed and implemented as an example.

Results and Discussion: The results showed that the reaction-diffusion model
shows a continuous increase in the concentration value, which has a positive slope
and increases rapidly to about 0.3. The magnitudes in the advection-reaction model
are clearly higher than those in the generalized advection-diffusion-reaction model.

Conclusion: In this study, a pollutant diffusion-advection model was demonstrated
in which pollutants underwent advection, diffusion, and reaction. The advection-
diffusion-reaction model codes are executable. These files are open source file
formats that can be downloaded. This model can also be applied with modifications
to other aquatic environments at different locations, times, and characteristics.
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Extended Abstract

Introduction: Performance evaluation models serve as a foundation for assessing and
enhancing management systems. The Balanced Scorecard has garnered significant
attention in organizational performance management in recent years. This framework is
not only a comprehensive and integrated performance measurement tool but also a
management system with an innovative approach to strategic management.

Materials and Methods: This research was conducted descriptively and through a
survey, examining existing standards and models in the field of HSE management system
performance. The performance evaluation model for the petrochemical company was
designed within the Balanced Scorecard framework. The aim of this study was to assess
the HSE management system's performance to improve the safety performance of the
employees at the petrochemical company "Hengam." The target population of this study
consisted of all employees of Hengam Petrochemical in the year 2023. Given the limited
and accessible nature of the population, no sampling was conducted, and all 120
individuals were evaluated through a census. Data collection utilized the safety behavior
questionnaire developed by Mahdiania et al. (2017), which contains 23 structured
questions in two areas: safety compliance and safety participation. The reliability of the
questionnaire was determined using Cronbach's alpha, yielding a coefficient of 0.766 in
the pilot study and 0.902 in the main study.

Results and Discussion: The analysis was conducted using SPSS software. The findings
indicated that the internal process strategy, with an average score of 72.1%, has a good
performance from the employees for improving HSE management programs. The
indicators for organizing and securing resources for HSE management, risk management
in the HSE domain, planning and designing the necessary systems for implementing HSE
principles in the organization, executing and monitoring the designed HSE systems, and
auditing and improving HSE performance criteria are among the most important strengths
of the HSE management system in the studied petrochemical company. Among the
dimensions of the safety behavior of operational personnel, the dimension of employees'
willingness to adhere to HSE laws and requirements had the highest average.

Conclusion: Based on the results, it is highlighted that Hengam Petrochemical, in addition
to fully executing HSE management processes, should emphasize creating value for its
stakeholders while providing an environment conducive to growth and learning. In other
words, senior management and HSE management of the organization under study should
be more committed and serious in advancing strategic objectives such as enhancing the
organization's brand in the HSE field, improving product safety and quality, increasing
employee participation in HSE performance enhancement, and training individuals to
maintain and promote health and the environment.
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Extended Abstract

Introduction: Due to increasing environmental concerns, reducing energy consumption
rates and the destructive environmental impacts in the construction industry, it has become
one of the design and implementation priorities in the architecture, engineering and
construction industries. Life cycle assessment of renewable energy sources is a key factor
in the sustainable development of countries. Conducting life cycle assessment of renewable
energy systems is based on the local conditions of these sources, therefore, an energy source
cannot be a sustainable development option for all geographical areas due to changes in
available resources, climate, environment, economic and social conditions, politics, etc.
Therefore, life cycle assessment can be used as a tool to identify the possibility of
sustainable development of different energy sources and different situations.

Materials and Methods: In this study, the life cycle of building materials was examined
using a circular assessment framework and renewable alternatives. This study was
conducted with the aim of investigating the factors affecting the life cycle of buildings. By
reviewing the literature on the subject, the factors affecting the life cycle of materials were
divided into four categories: environmental factors, economic factors, technical factors, and
social factors. To investigate the factors considered in the life cycle analysis of materials, a
statistical sample of 100 people was used and these factors were evaluated and measured
using a questionnaire. The normality of the data distribution was examined using statistical
analysis and the research hypotheses were examined using a t-test.

Results and Discussion: The results of this study showed that using appropriate
materials reduces energy consumption in buildings and renewable alternatives significantly
prevent energy waste, but the role of standard information about recyclable materials in
their life cycle was not proven. Among the factors studied, the environmental factor with a
weight of 0.398 was the most important, and the economic, technical and social factors were
ranked next with weights of 0.264, 0.203 and 0.135, respectively.

Conclusion: Considering the sustainability priorities in Iran, presenting an approach to
optimize water consumption in different stages of the building life cycle, especially the
operational stage, will be of great help in achieving a sustainable solution in building design.
Assessing the environmental and economic impacts of the project life cycle and integrating
life cycle assessment with building information modeling are other solutions that can help
improve the life cycle of materials. Developing a comprehensive building assessment
document and standard, based on international sustainable building assessment tools, taking
into account the life cycle and issues related to economic, environmental, and social
sustainability in the case of residential buildings in Iran, are also other measures that will
improve the life cycle of materials and improve their environmental status.
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Extended Abstract

Introduction: The technology of detection, identification and detection of objects
and the environment is one of the most important parameters in engineering and
environmental sciences. It is also widely used in the field of deep learning and

Received: 22 Dec 2024  artificial intelligence domains and plays a significant role in recognizing,
identifying, and reconstructing images. This technology is a prelude to many

Accepted: 23 Feb 2025 projects and algorithms in this field, in which objects are identified in satellite and
radar images and separated from surplus information and data, and in the next stages,
they are classified and finally measured.

Materials and Methods: The method of identifying ground targets by SAR radar is
using deep learning and artificial neural networks. In the pre-processing stage, in
order to reduce the destructive effects of noise and preserve the original data, the
Lee filter has been used due to its better efficiency in improving image quality and
better preservation of edges, and the separation of excess data from the original
images has been used using the blind signal separation algorithm.

Results and Discussion: In this study, the environmental conditions of the geographical

area have been investigated through remote sensing and the proposed method in order to
Keywords: Artificial  classify the data from the combined deep learning network, the results of which have been
Window Radar (SAR), compared with the methods proposed in the field of goal classification, and finally it is
Deep Learning, Artificial —determined that the proposed network in terms of classification accuracy with 86.31%
compared to other studied networks with accuracy and coefficient. Higher reliability can be
checked and implemented. Finally, using YOLO and RCNN algorithms to investigate the
results of the detection and identification of ground targets
It has been discussed that the RCNN algorithm has been denoised with higher accuracy in
detecting and identifying images.

Intelligence, Remote
Sensing

Conclusion: Finally, the performance and reliability of the proposed model can be
implemented with more accuracy and very little error. It will create and provide a
very desirable performance with a high reliability factor in reducing the destructive
effects and better efficiency of the system.
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