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ENERGY SAVING ANALYSIS AND THERMAL PERFORMANCE
EVALUATION OF BOILERS

Ph.D I. Redkol, Ph.D, Y. Burdaz, S. Zadorozhniil, V. Biriukov'
1 - Ukrainian state university of railway transport, Kharkiv
2 - Kharkiv National University of Urban Economy, Kharkiv

Abstract. As the global demand for energy efficiency and environmental
sustainability continues to rise, the focus on improving the thermal performance of
heating systems becomes paramount. This research delves into the energy-saving
capabilities and thermal performance evaluation of condensing boilers, aiming to
provide a comprehensive understanding of their efficiency, effectiveness, and
potential impact on energy conservation.

Introduction. Efficient heating systems are crucial for reducing energy
consumption and minimizing environmental impact. This research focuses on
condensing boilers, which have gained prominence for their potential to significantly
improve energy utilization.

Energy Saving Analysis. Comparing the energy consumption of condensing
boilers with traditional non-condensing counterparts to quantify potential energy
savings. [1]

Evaluating the seasonal efficiency of condensing boilers under various operating
conditions to understand their performance over time. [2]

Analyzing the efficiency of heat transfer mechanisms within the condensing
boiler, including the performance of the heat exchanger and other critical
components.

Sophisticated control systems are integral to managing the condensing process,
optimizing combustion efficiency, and minimizing energy waste. [3]

Investigating the combustion process to determine the efficiency of fuel
utilization, examining the impact of air-fuel ratios and combustion stability.

Assessing how variations in heating load affect the efficiency of condensing
boilers and identifying optimal operating conditions. [4]
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Examining the influence of inlet and outlet temperatures on overall thermal
performance, with a focus on balancing efficiency and system longevity. [5]

Investigating the role of advanced control systems in optimizing the thermal
performance of condensing boilers and adapting to varying conditions. [6]

Exploring the potential synergies between condensing boilers and renewable
energy sources to further enhance overall efficiency [7].

Conclusion. This research aims to provide a comprehensive analysis of the
energy-saving capabilities and thermal performance of condensing boilers. By
evaluating their efficiency, identifying influencing factors, and proposing
optimization strategies, this study contributes valuable insights to the ongoing efforts
towards sustainable and energy-efficient heating systems. The findings will be
beneficial for policymakers, engineers, and stakeholders seeking to make informed
decisions in the pursuit of a more sustainable energy future.
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Abstract. Solar energy is a pivotal component in the global transition towards
sustainable power sources. This research aims to provide a comprehensive analysis of
the energy efficiency of solar panels, examining various technologies, influencing
factors, and potential avenues for improvement. By addressing both technological
and environmental considerations, this study contributes to the ongoing discourse on
enhancing the performance and sustainability of solar energy systems.

Introduction. Solar photovoltaic (PV) technology has emerged as a leading
solution for renewable energy generation. This research focuses on evaluating the
energy efficiency of solar panels, considering their role in mitigating climate change
and meeting the growing global demand for clean energy.
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