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All four designs provide the same
level of thermal protection

Mineral Wool

800°F (315°C) 60in. (1.5m)
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* Ambient Pressure Drying
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Abstract: Nanotechnology offers advanced solutions at the nanoscale that can significantly enhance efficiency,
environmental performance, and equipment longevity in power generation units. This review article examines
the role of nanomaterials in improving key subsystems of power plants and highlights their potential to drive a
technological shift in the power industry. In combustion processes, the use of nano-additives in heavy fuel oil
improves desulfurization and combustion efficiency, resulting in notable reductions in pollutants. In equipment
protection, nanometric coatings on gas and steam turbine blades enhance resistance to corrosion, creep, and
thermal fatigue, thereby extending component lifespan. Additionally, nanofiber-based air filters, with their high
particle-capture efficiency, prevent contamination of compressors and reduce blade degradation. In thermal
management, advanced insulation materials based on nanostructured aerogels—with extremely low thermal
conductivity—minimize heat losses in pipelines and auxiliary systems. In water management, nanomaterials
enhance wastewater treatment and enable effective water recovery, reducing overall consumption. Furthermore,
incorporating nanocomposites into generator and transformer cores lowers hysteresis and eddy-current losses,
improving energy conversion efficiency. Nano-lubricants and nanofluids containing engineered nanoparticles
also decrease friction and wear in rotating machinery, contributing to energy savings and more effective
preventive maintenance. Overall, this review demonstrates that the systematic integration of nanotechnology
across power plant systems is not only a strategy for improving efficiency and reliability but also a meaningful
step toward cleaner and more sustainable power generation.

Keywords: Nanotechnology, Power plant, Efficiency, Environmental sustainability, Nanomaterials.

*Correspondent Author Email: narges.esmaeli52@gmail.com Summer2026 | Volume5 | Issue 2 | pages 17-41



