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Cost-effectiveness of solar-
powered containers used in oil
refineries
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Overview

Can solar energy drive crude oil refineries?

Employing solar energy to drive crude oil refineries is one of the investigated
pathways for using renewable energy sources to support lowering the carbon
emissions and environmental impact of operating the processing of fossil-
based fuels.

Can solar energy systems decarbonize oil refineries?

Other studies in the literature considered coupling solar energy systems to oil
refineries to decarbonize their operation. The applicability and feasibility of
introducing a concentrated solar power (CSP) system to reduce partial reliance
on process heaters of a crude oil refinery was studied by Danish et al.

Can solar energy be used in the oil industry?

In Absi Halabi et al. , the application of solar energy in the oil industry is
reviewed. As noted there, petroleum (oil) energy is the major contributor to
energy inputs worldwide, with 34.25%, meaning 172 EJ (Exa Joules =10 18 J).

What is the exergy efficiency of a refinery?

Most of the steam is to be used for the atmospheric distillation process, which
is one of the most energy-intensive processes of a refinery. Furthermore, the
exergy balance is shown in Fig. 12 ¢, which attests to an exergy efficiency of
the plant of 55.5%. The energy efficiency determined from the energy balance
is 82.4%.
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Cost-effectiveness of solar-powered containers used in oil refinerie:
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From challenge to opportunity: Enhancing oil
refinery plants ...
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Apr 1, 2024 - This significantly enhances the
economic viability and environmental
sustainability of the oil refinery plant,
contributing valuable insights into the optimal
configuration of hybrid ...
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TECHNICAL AND ECONOMIC ANALYSIS OF ...

Sep 14, 2025 - The present work studies the
viability of retrofitting concentrated solar
collector (CSC) represented by parabolic trough
collector (PTC) through the crude oil distillation

Application of solar energy in the oil
industry--Current ...

Mar 1, 2015 - It also shows that some upstream
oil and gas industries have already utilized solar
energy in demonstration field applications. The

review concludes that the application of solar ...

Application of Solar Energy Heating System in
Some QOil ...

Apr 26, 2024 - A rule of thumb used by some
refiners is that it takes 1 barrel of oil-equivalent
energy to process 10 barrels of crude oil [2].
Petroleum refining in the United States is the ...
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Distributed clean energy opportunities for US ail
refinery ...

Dec 1, 2023 - The oil and gas industry is
increasingly seeking operational improvements
to reduce costs and emissions while improving
resilience. This study describes techno-economic

Sustainable refining: integrating renewable
energy and ...

Nov 29, 2025 - The study demonstrates that
integrat-ing solar heat into crude oil distillation is
a cost-effective and impactful strategy for
decarbonizing refineries. Khan et al. [93]
conducted a ...

(PDF) Solar-assisted hybrid oil heating system for
—_ heavy ...
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Jul 16, 2023 - The purpose of this study is to
investigate the potential use of solar energy
within an oil refinery to reduce its fossil fuel
consumption and greenhouse gas emissions. A
validated ...
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Concentrated solar power integration with
refinery process ...

Nov 1, 2023 - However, the use of solar heat in
oil refineries to support their heat demands is
very minimal [5]. The literature review reveals
that research is scarce in this specific application
for ...

Supplying Solar Powered Offshore
Containers - VG Offshore Containers ...

Apr 23, 2024 - Environmental Impact: Solar-
powered offshore containers significantly reduce
the reliance on traditional fossil fuels, a paradox
or trade-off of the detriments of oil exploration.

Incorporation of fuel cell in oil refinery a
step to achieve net ...

Jan 1, 2024 - The usage of fuel cells is growing
rapidly in various industries, and employing it as
an alternative power source in oil refineries
which will assist many large oil firms in achieving

Environmental and thermo-economic impacts of
hybrid solar ...

Nov 1, 2025 - The current research underscores
the potential of hybrid solar-geothermal systems
to enhance energy efficiency, lower operational
costs, and reduce environmental impact in ...
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(PDF) Integration of Solar Cells in Selected
Petroleum ...

Jul 1, 2025 - The goal of this research is to study
the technical and economic feasibility of the
integration of photovoltaic solar power systems
in two of the biggest Iraqi oil refineries: ...

Solar-assisted hybrid oil heating system for
heavy refinery ...

Sep 1, 2023 - The purpose of this study is to
investigate the potential use of solar energy
within an oil refinery to reduce its fossil fuel
consumption and greenhouse gas emissions. A
validated ...
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Mar 12, 2025 - In this paper, the levelized cost of | ? &

hydrogen (LCOH) was calculated considering an
in-situ renewable hydrogen production for use in
Mexican refineries. The calculation was ...
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Analysis of a Solar-Assisted Crude Qil Refinery
System

Jun 6, 2024 - With the growing urge to
decarbonize the energy sector, actions toward
reducing emissions of the oil and gas sector can
contribute to bringing large cuts to carbon
emissions. ...
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Oil Refineries in the 21st Century , Wiley Online = . * ) : ¢ =
Books

Oct 25, 2004 - A very detailed, workable
approach to improving energy efficiency and cost
effectiveness in petroleum processing, dealing
with the role of management and refinery ...

UNLOCKING OFF-GRID POWER: THE
ULTIMATE GUIDE TO SOLAR ENERGY
CONTAINERS

May 11, 2024 - Conclusion Solar energy
containers epitomize the pinnacle of sustainable
energy solutions, offering a plethora of benefits
across diverse applications. From their
renewable ...

Environmental and thermo-economic impacts of
hybrid solar ...

The study investigates an innovative approach of
combining solar and geothermal energy for :
preheating water to produce steam for regulating

the temperature of refinery products. The ... :
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