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1-Introduction:

The sustainability is balance equation between current generation and further generation with
respect to environmental care and economical saving. The Energy industries including power
generation, petrochemical and crude oil refinery are main key factor in the worldwide when it
comes to sustainable key role and providing a sustainable solution. Around 73% of the focus
area for sustainability in the worldwide are energy resources all over the global (1). The
Saudi petrochemical market is one of the main industries to focus in to improve the affect in
the nature and energy saving. The main problem is petrochemical has huge impact on Energy
in Saudi cause a carbon emission and increase the pollution. Thus, the major focus to develop
sustainable solution and strategies for the impact in the sustainability by reduce the carbon
emissions and increase the renewable energy, circular economy and transformation driven to
clean technologies (11). Finally, the impact of sustainability on Energy in Saudi

Petrochemical plays a key role when it comes to the sustainability.

2-Research Problem:

This research paper explores the impact of sustainability strategies aimed at reducing energy
costs and consumption in Saudi Petrochemical planets. and how the sustainability could
affect the total result. The study examines the problem of rising energy costs and the

importance of addressing this issue through sustainable practices. The focus in the

petrochemical planet’s unit operation such as reactor, distillation columns, pumps, heat

exchanger, tanks, and compressors. Which consumes a massive energy to produces the
products. The problem is energy consumption, carbon emissions and affect in the profit of the

company.

1% of global carbon emission caused by unproper efficacy of the heat exchangers in the
petrochemicals especially in the utility of the plants which are the major when it comes to the
number of heat exchanger (3). If the heat exchangers did not perform at optimum, operation
need to pump massive flow rate of water to compensate the energy lose in the plate heat

exchangers (2).
2.1 Formulating Research Problem & Questions:

To what extent do heat exchanger to improving the performance of petrochemical plant in

Saudi Arabia?

Sub-questions:
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» What is the most important solution to overcome pumping cost in Saudi petrochemical

plants?
» What is the effect of overcome pumping cost in Saudi petrochemical plants?

» What is the overcome pumping cost and the impact of sustainability in Saudi petrochemical

plants?

* What is the effect of overcome pumping cost in Saudi petrochemical plants?

3-The Importance of the study:

The general objective of the study is as follows:

1. Identify the most important goal in the impact of sustainability on energy in the Saudi
Petrochemical Company, the efficiency of heat exchangers, what are the maintenance issues,
and the possibility of maintaining them to the optimal level.

2. Identify effective strategies for the impact of sustainability on energy in the Saudi
Petrochemical Company.

3. observe and analysis of the most important sustainability practices in the field of energy
and their importance on the labor market in petrochemicals.

4. Business in the Kingdom of Saudi Arabia.

5. observe and analysis of managing the impact of sustainability on energy in the Saudi
Petrochemical Company and the efficiency of heat exchangers and polymer reactors.

6. Presentation and analysis of the most important previous studies, the impact of

sustainability on energy in the Saudi Petrochemical Company and the efficiency of heat

exchangers, polymer reactors, and distillation and separation columns.

7. An applied study of the impact of sustainability on energy and efficiency in the Saudi
Petrochemical Company.

8.Discovering the role of effective planning strategies to enhance the impact of sustainability

on energy in the Saudi Petrochemical Company.




9. Clarifying the relationship of strategic planning through its objectives and its impact on
energy sustainability in the Saudi Petrochemical Company and the efficiency of heat

exchangers.

4-Objective of the study:

Scientific importance:

1. Support and provide employees of the petrochemical sectors to reduce costs and increase
production significantly and significantly with simple resources.

2. Directing independent researchers on the impact on energy in the Saudi Petrochemical
Company in major companies.

3. Cognitive and scientific guidance to increase the ratio of culture to energy resources in the

Saudi Petrochemical Company.

The issue of the impact of sustainability on energy in the Saudi Petrochemical Company
has been clearly reflected in the reality of the work of these Saudi petrochemical
companies, where extensive studies have been presented on the importance of
sustainability, especially on oil products in the fields of energy, and other studies on the

importance of sustainability on water sources in petrochemical companies.

Practical importance:

It was tested from a scientific standpoint and through practical practice. By combining

the two matters, it is possible to learn more about the impact of sustainability on energy
in the Saudi Petrochemical Company and to analyze the efficiency of the equipment and

compare it to real data.
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5-Research Hypothesis:

The following hypotheses will be tested to complete the objectives of the research

successfully:

Hypothesis 1: The application of energy hunter of the Impact of sustainability on energy of

Saudi Petrochemicals heat exchangers to increase the performance of the equipment.

Hypothesis 2: The implementation of energy hunter of the Impact of sustainability on energy

of Saudi Petrochemicals heat exchangers to improve the efficiency at the optimum.

Hypothesis 3: The adoption of energy hunter of the Impact of sustainability on energy of

Saudi Petrochemicals heat exchangers to avoid an emergency shutdown.

Hypothesis 4: The use of energy hunter of the Impact of sustainability on energy of Saudi

Petrochemicals heat exchangers to increase the uptime.

Hypothesis 5: The application of energy hunter of the Impact of sustainability on energy of

Saudi Petrochemicals heat exchangers to decrease downtime and unnecessary spare parts.

6- Previous Studies and variable:

Previous literature reviews have shown that there are few papers discussing the impact of
sustainability on Saudi petrochemicals in the plate heat exchanger as the presents an
overview of global CO2 emissions from energy consumption, where electricity and heat
generation, transport, and industry are the main emitters of COz. Although not all the

mentioned sectors consider thermal systems, a significant part of the CO2 emissions is

produced by thermal processes (4). For this reason, it is important to contribute to the

reduction of CO2 emissions by saving energy and improving the performance of thermal
processes used in the different sectors, because increasing efficiency in thermal applications
reduces energy consumption and decreases greenhouse gases that affect the environment
adversely. Also, the impact of industrial and residential applications related to thermal
systems, and because on energy consumption and CO2 emissions (5), it is important to look

for novel alternatives that increase the performance of thermal systems. Some of the key




factors that need to be improved in such systems are energy savings and reduction of system

installation area (6).

One of the most important research purposes for enhance thermal systems to further improve
efficiency and profitability is through innovation in design and application of new fluids and
new materials. Sustainability assessment can be considered for accomplishing this purpose
and it can be an indicator of how new systems or thermal processes affect the economy,
environment, and society by reducing energy consumption, decreasing CO2 emissions,
lowering costs, and benefiting for society substantially. And providing the solution toward

the heat exchanger in it comes to the footprint (7).

6-Research methodology:

The methodology adopted for the study on the introduction on the impact of the sustainability
on energy in Saudi petrochemical heat transfers in three phases This study uses a cross-
sectional approach to examine how the impact of the energy consumption will influence

petrochemicals in Saudi Arabia.

e The first phase is the preliminary phase, which presents different sources of information.

This phase will involve a comprehensive literature review of previous studies on the impact of

the sustainability on energy in Saudi petrochemical heat transfers and other countries to identify

best practices and key factors affecting equipment performance (8).

e The second phase involves the development of a questionnaire. The questionnaire will be
designed to gather information on the current use of maintenance, operation, reliability
department practices in Saudi petrochemical in Saudi Arabia (9). The questionnaire will
include questions on various aspects of Energy, such as energy hunting, performance audits,

condition audit, sustainability water consumptions.

e The third phase involves data collection and statistical analysis. The data collected through
the questionnaire will be analyzed through email to identify all Sabic affiliate, Maaden,

SIPCHEM, Sadara, JANA, and other light petrochemical industries with corresponding for the




mass flow rate, low and high theta, type of the flow in the equipment, cost of water kg/hr., cost

of the electricity in the planet (10).

The main outcome of this study to develop a metho that can fit all energy hunting
requirements by measuring the heat transfer, flow rate, temperature of both applications and
pressure drop and compare the date we collect with optimum to get a ratio of the performance
of the equipment and provide the right service such us chemical cleaning, mechanical
cleaning or reconditioning on the right time and avoid any unplan shut down avoid
unnecessarily spare parts(12). The date will prove method one, five, ten, twenty to maintain
the health of all equipment on way with minimum cost and higher efficiency starting by the
existing equipment and ending with design new sizing and supply of new with higher
efficiency with respect the heat transfer and fluid dynamics. Also, lowering the cost by
providing exact size of equipment along with supply new sustainable equipment with lower

footprint (11).
The questionnaire will gather information on the sustainability on the energy in Suai

petrochemical planet practices. The study will use the results to identify areas for

improvement and develop guidelines for introducing Sustainability practices.

7-Research Limit:

In this study, we will evaluate the impact of sustainability on energy in Saudi petrochemicals.by
analyzing several influencing factors, such as maintenance and operation and engineering,
reliability, procurement and decision makers in the petrochemicals plants in Saudi Arabi ..etc.
by targeting a group of at least 50 individuals working in the petrochemical sector and Energy
companies, consultant engineering offices, and project management offices including
sustainability departments in Saudi Arabia through an electronic questionnaire that will be

distributed between November and December of 2023.

8-The research structure:

This research investigates how the impact of sustainability on energy in Saudi

petrochemicals by stating the key components of Energy & sustainability and evaluating the

key factors that will impact the implementation of the impact of sustainability on energy in

Saudi petrochemicals in heat exchangers performance with respect to the thermal efficiency.
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The questionnaire will evaluate each factor from water consumption, pumping cost, energy
lose, the downtime and uptime in due nonperforming heat exchangers, emergency shutdown,
electric cost in extra pumping to evaluate and Perspective and their experiences in the project,
which can make the research conclude the problems and their solutions from the same

perspective.

9- Data analysis and Discussion:

Data for the research on the impact of sustainability on energy in Saudi petrochemical
projects, a total of 385 samples were collected. The Eastern region(Jubail) respondents
constitute 75.7% of the total, while Central Province respondents make

up 12.9% and 11.4% of the western Province(Yanbu) individuals who participated in the
study. Within the sample population, it was found that 43% of the respondents are affiliated
with the specified category. In the age range of 26-35 years, 20% of individuals fall under this
demographic. Within the age range of 36-50 years, approximately 19.5% of individuals fall
into the age group of 51-65 years. Approximately 17.5% of individuals fall into the age range
of greater than 65 years. The participants in the study were chosen from a certain population.
Maintenance, operation Reliability department of the Saudi petrochemical plants. Within the
sample population, 35.4% of individuals in the survey of the sustainability hold the
occupation of Local account manager, while 23% are employed as engineers. While 36% of
respondents are engaged in another occupation. Among the individuals involved in the

project, the majority, specifically 93%, are Engineers, while 5% are consultants, and the

remaining 2% hold the position of superintendent. The data shows that 42.1% have

experience of 5 to 10 years in gas and oil and remaining have more than 10 to 25 years in oil
and gas especially in the field of fertilizing ammonia and Urea petrochemical plants. The
Sample targeted those of individual of Maintenance manager, operation manager, reliability
mangers including their team of the leading and turn around maintenance engineers and
consultant to the goal and target of the sustainable solution to all main categories of the

equipment distillation column, rectors, pumps, and heat exchangers.

9.1 Data Measurement:

In this study, the questionnaire has been shared with around 700 questionnaires. They were

distributed for employee in Saudi petrochemical plants such Sabic, Sipchem, Maaden, Jana,
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Fariba petrochemical plants. 385 questionnaires obtained. The responded around (55.10%),
and the date which were collected was measured by a google form questionnaire which had
been shared via emails to them. And the analysis of the date was obtained using the MMS

program.

9.2 Questionnaire Model

The present study employed a meticulously designed questionnaire to streamline the data
collection process and enhance the reliability and validity of the information obtained from
the participants. The questionnaire was divided into several sections, each addressing specific
topics. The first section focused on the characteristics of the respondents, including their
organization, and filed of study, academic qualifications, experience, and job title. The second
section consisted of questions aimed at assessing the respondents’ perceptions of upper
management’s failure to adhere to the principles of total sustainability of energy in

petrochemical and oil & gas sector.

9.3 Validity of Questionnaire

The concept of “validity” in research refers to the degree to which an energy hunter
accurately measures what it is intended to measure. Validity is a multifaceted concept that
encompasses several different aspects and evaluation methods. These include content validity,
criterion validity, construct validity, and face validity. Content validity refers to the extent to
which a measure covers all aspects of the concept being measured. Criterion validity refers to
the extent to which a measure is related to an external criterion. Construct validity refers to
the extent to which a measure assesses the underlying construct it is intended to measure.
Face validity refers to the extent to which a measure appears to measure what it is intended to

measurc.

In addition to these aspects, statistical validity is used to evaluate the validity of the
instrument. This includes performance audit and energy hunter validity. Performance audit
refers to the extent to which the instrument is reliable and consistent in measuring the concept

of interest. Energy hunter validity refers to the extent to which the instrument can accurately

measure the energy consumption of the target system. By evaluating the validity of the
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instrument, researchers can ensure that their results are accurate and reliable, and that they are

measuring what they intend to measure.

9.4 Internal Validity:

In the present study, the internal consistency of the paragraphs of the questionnaire was

confirmed by 2 arbitrators. The validity of the instrument was assessed by measuring the
Cronbach alpha coefficient to ensure that it is statistically significant. The Cronbach alpha
coefficient is a measure of internal consistency that assesses the degree to which the items in
a questionnaire are related to each other. The results of the analysis indicated that the
questionnaire is reliable and consistent in measuring the concept of interest. The Cronbach
alpha coefficient was found to be 0.80, which is a good level of internal consistency for the
independent and dependent variable . The results of the analysis are presented in the table

below:

Value Alpha value

Maintenance Management 0.830

Operation Department 0.827

Reliability Department 0.832

Engineering Department 0.779

Project and Sustainability design 0.788

Turn around Maintenance Department (TAM) 0.801

Quality control and Quality assurance (QA/AC) | 0.761

Performance and technologies Department 0.741

Project and Engineering Department 0.735

Procurement Department and Management 0.815

The table presented above indicates that the Cronbach alpha internal consistency coefficient
values for all items of the study tool ranged between 0.832 and 0.735. A stability coefficient
is considered weak if the coefficient values are less than 0.60, and the minimum stability

coefficient is assumed to be 0.70. The stability is considered very good whenever the values

of the coefficient are 0.8 or more. Therefore, these dimensions indicate the stability of the
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study tool and the consistency between its paragraphs, its reliability, and the possibility of
relying on it to conduct the statistical analysis. The Cronbach alpha coefficient is a measure
of internal consistency that assesses the degree to which the items in a questionnaire are

related to each other. The coefficient values range from 0 to 1, with higher values indicating

greater internal consistency. The results of the analysis suggest that the study tool is reliable

and consistent in measuring the concept of interest. The values of the Cronbach alpha
coefficient for all items of the study tool are above the minimum stability coefficient of 0.70,
indicating that the study tool is stable and consistent. The values of the coefficient are also
above 0.60, indicating that the stability coefficient is not weak. The stability of the study tool
and the consistency between its paragraphs suggest that it is a reliable and valid instrument
for measuring the concept of interest. Researchers can rely on this tool to conduct statistical

analysis with confidence.

Degree of| . Degree of
freedom : acceptance

deviation

Maintenance . 28 . Natural
Management

Operation

department Natural

Reliability

department
Engineering
department

agree

Nature

Project and
sustainability
design
Turn around
Maintenance
department
(TAM)
Quality control
and Quality
assurance
(QA/AC)

Nature

Nature

Performance and . Disagree
technologies
department]

Optimal use of
resources

Procurement
Department
and
management




Table for data of sustainability of energy in Saudi Petrochemical plants.

The results of the questionnaire indicate that the Reliability department and Quality control
and Quality assurance (QA/AC) have a positive effect on employee satisfaction, with a p-
value of less than 0.05. However, the mean response for the questionnaire survey was 2.3,
which suggests that the Reliability department lacks knowledge of the concept of Total
Sustainability on energy. This is because most sustainable solutions are privately owned, and
the Reliability department is the owner of the plants when it comes to sustainable solutions.
Therefore, the Reliability department may need to improve and focus on the equipment life

cycle to better understand the concept of Total Sustainability on energy.

The results of the study indicate that Project and sustainability design have a positive effect,
with a p-value of less than 0.05. However, the long-term cooperative relationship with
performance audit is not based on product quality, but rather on cost reduction. This leads to
poor product quality as suppliers that can produce high-quality products often require

immediate payment, which many firms cannot afford.

According to the questionnaire, Project and sustainability design has a positive effect on the
performance audit and energy program, with a p-value of less than 0.05. The mean response
for the questionnaire survey was 3.5, which suggests that companies pay attention to

efficiency during execution through reviewing drawing and heat transfer before planning the

project and assessment of the equipment. Coordination and participation among various

departments in project development is an important component for producing quality and
sustainable projects and indicate that Project and sustainability design have a positive effect
on the performance audit and energy program. This finding is significant as it highlights the
importance of project design and sustainability in ensuring the success of energy programs.
The mean response of 3.5 indicates that companies are aware of the importance of efficiency
during execution and are taking steps to ensure that projects are planned and executed in a
sustainable manner. The questionnaire results suggest that companies are reviewing drawings
and heat transfer before planning the project and assessing the equipment, which is a positive
sign. Coordination and participation among various departments in project development is

also identified as an important component for producing quality and sustainable projects. This




highlights the need for collaboration and communication among different departments to

ensure that projects are executed efficiently and sustainably.

The final mean for employee participation was 3.5, which is equal to the assumed mean of 3.
However, the questionnaire survey data did not provide significant statistical support for the
hypothesis that participation and teamwork have a positive effect on sustainable solution
satisfaction. This may be because employee participation in their respective firms was to
increase the level of awareness of the assessment of the equipment and reduce the cost to

reach the target.

The questionnaire findings revealed that the total mean for the scale 5 for Project and
sustainability design was equal to the assumed mean of 3, indicating that Project and
sustainability design has a positive effect on employee auditing of the equipment (p<0.05). In
the petrochemical industry in Saudi Arabia, it is necessary to implement a policy of
recognition and reward, which may include sustainability of the equipment, auditing, increase
up time, and avoid downtime. However, the survey response shows that assessment of the
equipment is not followed and is absent due to a focus on individual performance and related

evaluation.

10. Conclusion:

According to the data, most Saudi petrochemical plants have improved their equipment life
and environment, project quality, cost reduction, and emergency shutdown avoidance by
implementing sustainability on energy. Sustainability on energy has also reduced time and
cost, and improved project quality, performance, and efficiency. These results can help
petrochemical employees understand how sustainability on energy improves project
performance. The study concluded that Maintenance Management awareness and capex and

Apex, CIP, regular maintenance on exact time improve the efficacy of the complete plant and

unit. Data analysis also showed that senior management does not learn most sustainable

concepts. These data help the author discover the impact of sustainability on energy in Saudi
petrochemical processes to improve equipment performance. This research also shows that
sustainability satisfaction improves the environment and project execution in green hydrogen.
If followed, sustainability satisfaction does not affect project implementation, but quality
does. Finally, this study found valid and trustworthy methods to measure sustainability and

project performance, which other researchers can use to assess its effects on building projects.
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Sustainability involves managing and improving sustainability to meet time, clients, profits,
costs, safety regulations, and management and reliability within cost, time, and quality
constraints. The preponderance of respondent judgments showed that sustainability
commitment implementation in petrochemical plants. This descriptive-analytical study
examines the importance and impact of sustainability on energy in Saudi petrochemicals.
Data was collected from engineering firms and companies via questionnaires. The results

showed how important the impact of sustainability on energy is in Saudi petrochemicals.

11.Recommeddations:

The petrochemical industry in Saudi Arabia has experienced significant growth, with the
Kingdom being the dominant exporter of petrochemical resources. The Saudi Arabian
chemical sector has now reached an annual capacity of about 118 million tons. However, the
industry is also one of the most energy-intensive production processes in the chemical
industry, and thus, it is essential to implement sustainable practices to reduce its

environmental impact.

According to the data, most Saudi petrochemical plants have improved their equipment life
and environment, project quality, cost reduction, and emergency shutdown avoidance by
implementing sustainability on energy. Sustainability on energy has also reduced time and
cost, and improved project quality, performance, and efficiency. The results of the

questionnaire indicate that Project and sustainability design have a positive effect on the

performance audit and energy program. This finding is significant as it highlights the

importance of project design and sustainability in ensuring the success of energy programs.

The study concluded that Maintenance Management awareness and capex and Apex, CIP,
regular maintenance on exact time improve the efficacy of the complete plant and unit. Data
analysis also showed that senior management does not learn most sustainable concepts. These
data help the author discover the impact of sustainability on energy in Saudi petrochemical
processes to improve equipment performance. This research also shows that sustainability
satisfaction improves the environment and project execution in green hydrogen. If followed,

sustainability satisfaction does not affect project implementation, but quality does.

In conclusion, the petrochemical industry in Saudi Arabia has a significant impact on the
country’s economy. However, it is also one of the most energy-intensive production

processes in the chemical industry. Therefore, it is essential to implement sustainable
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practices to reduce its environmental impact. The results of the study indicate that
sustainability on energy has a positive impact on equipment life, environment, project
quality, cost reduction, and emergency shutdown avoidance. The study also highlights the
importance of project design and sustainability in ensuring the success of energy programs.
By implementing sustainable practices, the petrochemical industry in Saudi Arabia can
improve its efficiency, reduce its environmental impact, and ensure its long-term

sustainability.
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Value Alpha value

Maintenance Management 0.830

Operation Department 0.827

Reliability Department 0.832

Engineering Department 0.779

Project and Sustainability design 0.788

Turn around Maintenance Department (TAM) 0.801

Quality control and Quality assurance (QA/AC) | 0.761

Performance and technologies Department 0.741

Project and Engineering Department 0.735

Procurement Department and Management 0.815
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