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Abstracts

The Global Organic Rankine Cycle (ORC) Market, valued at USD 18.8 billion in 2024, is

poised for remarkable growth with a projected CAGR of 15% through 2034. This rapid

expansion is fueled by the rising adoption of eco-friendly energy solutions and

increasing demand for waste heat recovery systems across various sectors. ORC

technology has emerged as a transformative solution for optimizing energy usage while

significantly reducing carbon emissions. Its versatility in geothermal power, biomass

energy generation, solar thermal systems, and industrial applications makes it a

cornerstone of the global renewable energy transition.

Market dynamics are further shaped by favorable government policies and incentives

promoting sustainable energy adoption. Tax credits, grants, and subsidies have

incentivized investments in ORC systems, making them more accessible and appealing

to industries worldwide. This growth is also driven by industries’ rising focus on

achieving energy efficiency and aligning with international climate change goals. With its

ability to convert low-temperature heat sources into usable electricity, ORC technology

plays a pivotal role in sustainable power generation and waste heat management. As

global industries increasingly prioritize carbon neutrality, the ORC market is positioned

as an integral enabler of green energy transformation.

The ORC market is segmented by application across diverse industries, including waste

heat recovery, biomass, solar thermal, waste-to-energy, oil and gas, and geothermal

energy. The geothermal segment, in particular, is projected to generate USD 40.7 billion

by 2034. The growing emphasis on renewable energy sources and sustainable power

solutions has elevated geothermal energy's role in ORC applications. Geothermal

energy, known for its carbon-neutral characteristics, aligns seamlessly with global
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climate initiatives, making it a priority for governments and private investors

alike. Robust support through government incentives, tax benefits, and policy

frameworks has further accelerated investments in geothermal energy projects,

bolstering the ORC market growth trajectory.

Power output segmentation within the ORC market reveals strong potential in the > 1 –

5 MWe category, which is anticipated to grow at a CAGR of 13.9% through 2034. This

growth stems from the increasing deployment of medium-scale ORC projects,

particularly in small-scale geothermal initiatives, industrial waste heat recovery, and

biomass power plants. The > 1 – 5 MWe segment offers a cost-efficient and sustainable

energy solution that resonates with industries seeking to enhance energy efficiency

while reducing operational costs and carbon footprints.

In the United States, the ORC market is expected to generate USD 17.1 billion by 2034,

driven by increased investments in renewable energy projects and enhanced energy

efficiency measures. The integration of ORC systems for waste heat recovery and

emissions reduction aligns with federal and state sustainability initiatives, ensuring

widespread adoption across industries. Geothermal power remains a key contributor to

the U.S. ORC market, supported by abundant resources and government-backed

programs.
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