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ABSTRACT

The book Optimization Technology and Practice of Energy Utilization
Efficiency in Industrial Production aims to systematically explore the key
technologies and practical paths for improving energy utilization efficiency in
the industrial sector under the background of global energy transformation and
sustainable development. The whole book is divided into ten chapters, from macro
level to micro level technology, deepening layer by layer, and constructing a
complete knowledge system covering energy auditing, system optimization, new
energy application, management system construction, and industry cases.

Chapter 1 analyzes the current situation of global and Chinese industrial
energy utilization, reveals the constraining factors and policy environment for
efficiency improvement, and establishes the realistic starting point for this book’s
research. Chapter 2 focuses on energy auditing and monitoring technologies,
including data collection, energy efficiency diagnosis, and information system
construction, providing a methodological foundation for energy efficiency
optimization. Chapters 3 and 4 respectively focus on thermal energy systems
and power systems, elaborating on core energy-saving technologies such as
boilers, waste heat recovery, motor optimization, and variable frequency speed
regulation. Chapter 5 focuses on the industrial application of new and renewable
energy, exploring solar energy, biomass energy, geothermal energy, and multi
energy complementary integration technologies. Chapter 6 delves into energy
conservation in process engineering, exploring the energy-saving potential of

process industries from the perspectives of material and energy balance, reaction



and separation process optimization. Chapter 7 systematically discusses the
construction of energy management system, covering standards, measurement,
information platform, and continuous improvement mechanism. Chapter 8
provides a comprehensive implementation guide for energy-saving renovation
projects, including feasibility analysis, technology selection, and benefit
evaluation. Chapter 9 selects key industries such as steel, chemical, and building
materials to demonstrate the practical effectiveness of energy-saving technologies
through specific cases. Chapter 10 looks forward to future trends, analyzes the
application prospects of intelligent and digital technologies in energy management,
and explores innovative paths and market opportunities under the goal of carbon
neutrality.

This book integrates theoretical methods with engineering practice, taking
into account technical details and management frameworks. It can serve as a
reference manual for engineering and technical personnel in fields such as energy
management and industrial engineering, as well as for teachers, students, and
policy makers in relevant universities, to assist in the green and low-carbon

transformation and high-quality development of industry.
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PREFACE

Energy is the lifeblood of industrial production, and its utilization efficiency
directly affects the competitiveness, resource sustainability, and ecological
environment of enterprises. In the grand narrative of global response to climate
change and promotion of carbon neutrality, the industrial sector, as the main area
of energy consumption and carbon emissions, has become a core issue related
to development transformation in terms of improving its energy utilization
efficiency. As the world’s largest industrial country, China is facing multiple
challenges such as increasing energy demand, tightening resource constraints,
and increasing environmental pressure as it continues to promote industrialization
and urbanization. In this context, how to deeply tap into the potential of industrial
energy conservation through technological innovation, system optimization,
and management upgrading is an inevitable choice for achieving high-quality
development and building a modern industrial system.

The theme of this book is “Optimization Technology and Practice of
Energy Utilization Efficiency in Industrial Production”, attempting to construct
a systematic framework from macro analysis to micro operation, from technical
principles to case applications. We first sort out the global energy consumption
pattern and the current situation of China’s industrial energy utilization, identify
the main constraints and policy directions; Subsequently, we will delve into
fundamental aspects such as energy auditing, monitoring, and diagnosis, providing
precise data support and evaluation tools for energy efficiency improvement. At the
technical level, this book focuses on key aspects such as thermal energy systems,

power systems, and process technology, providing a detailed introduction to



mainstream energy-saving technologies and optimization methods, and specifically
exploring the potential application of new energy in industrial scenarios. We
firmly believe that technological breakthroughs need to go hand in hand with
management innovation. Therefore, the book systematically elaborates on the key
points of building an energy management system and the implementation process
of energy-saving renovation projects. Finally, through the analysis of typical cases
in key industries and the outlook on future trends, we hope to provide readers with
practical experience and development ideas that can be referenced.

The writing of this book strives to balance theoretical rigor and practical
guidance, emphasizing both the analysis of technical details and the cultivation of
systematic thinking. The author referred to a large number of the latest research
results, technical standards, and engineering cases at home and abroad, and
integrated long-term practice and thinking in the field of energy management. I
hope this book can provide useful references for energy management personnel,
engineering and technical workers, researchers in related fields, and policy makers
in industrial enterprises, and jointly assist in the great cause of industrial energy
conservation, carbon reduction, and green transformation.

Due to the author’s limited level, there may be omissions and inappropriate
aspects in the book. We kindly ask readers to criticize and correct us.

Author
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