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The Untapped Potential of Heat Pumps in
Industrial Waste Heat Recovery Systems,
Research by FMI

Industrial heat pumps offer a hidden
opportunity for energy recovery, enabling
industries to cut emissions and costs by
recycling low-grade waste heat.
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2025 /EINPresswire.com/ -- In the
global push toward decarbonization
and energy efficiency, heat pumps
have emerged as a leading solution in
residential and commercial
applications. However, a significant but ~ Heat Pump Market Size

often overlooked opportunity lies in

their potential role in industrial waste

heat recovery. This application, though less frequently discussed in mainstream analyses, could
redefine how heavy industries approach sustainability and cost efficiency. By tapping into low-
grade waste heat typically discarded during manufacturing processes, thermodynamic heating
systems like heat pumps can recycle thermal energy, dramatically improving overall energy use

efficiency.
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As industrial
decarbonization accelerates,
the overlooked role of heat
pumps in waste heat
recovery will become a
strategic lever for energy
efficiency and climate
goals.”
Nikhil Kaitwade, Associate
Vice President at Future
Market Insights
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Heat pump technology has existed since the mid-19th
century, primarily used in residential heating and cooling
systems. Early designs centered on vapor-compression
cycles, and over time, they evolved into highly efficient
renewable HVAC technologies. Governments and
industries began promoting them as an alternative to
traditional fossil fuel-based heating systems, especially in
regions with aggressive net-zero goals. Despite widespread
residential deployment, industrial use cases remained
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scarce until technological improvements made high-temperature heat pumps viable in more
complex, high-demand settings.
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While the residential and commercial sectors continue to dominate heat pump installations,
industrial use remains a niche. This discrepancy is surprising given that industries account for
more than 30% of global energy consumption and produce vast quantities of waste heat.
Factories, chemical plants, refineries, and metal processing units frequently vent heat to the
environment that could otherwise be captured and reused.

Heat pumps offer a sustainable thermal system alternative that can recover low- to medium-
temperature heat (typically below 150°C) and reintroduce it into various phases of industrial
processing. For example, in the dairy industry, large volumes of hot water are required for
pasteurization and cleaning. By utilizing a heat pump to recover waste heat from refrigeration
systems, this hot water can be generated at a fraction of the cost and carbon footprint of
conventional boilers.
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In Norway, a food processing facility integrated an industrial-scale heat pump to recover waste
heat from its refrigeration unit. The recovered energy was redirected to the plant’s hot water
supply, resulting in a 75% reduction in gas consumption and cutting annual COO emissions by
nearly 1,000 tons. Similarly, in Germany, a pulp and paper mill leveraged high-temperature heat
pumps to elevate wastewater heat from 60°C to 120°C, thereby eliminating the need for fossil-
fuel-powered steam generators. These examples underscore how such systems can contribute
significantly to national energy targets while providing economic benefits.
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A major barrier in the past was the limitation of heat pump technology to operate efficiently at
high output temperatures. However, recent developments in compressor design, refrigerants,
and control systems have led to next-generation models capable of delivering output
temperatures above 160°C. These advances make thermodynamic heating systems far more
applicable in industries such as textiles, food and beverage, chemicals, and pulp and paper,
where high-grade process heat is essential.
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In addition, modular designs now allow for easier integration into existing industrial systems,
reducing upfront costs and downtime. Hybrid systems combining traditional boilers with heat
pumps are also being piloted to optimize performance across fluctuating load demands. These
innovations point to a more dynamic and scalable deployment model than previously thought
possible.
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Despite their promise, industrial heat pumps face several adoption hurdles. Foremost among
them is the lack of awareness and expertise among facility managers and engineers. Many
decision-makers still view heat pumps as solely domestic or low-scale commercial solutions.
Upfront costs, though declining, remain a challenge, especially when short-term ROl is a priority.
Furthermore, regulatory incentives have predominantly favored residential retrofits and large
building installations, often excluding industrial retrofits from subsidy programs.

There is also a persistent misconception that waste heat is too dispersed or inconsistent to be
effectively harvested. However, detailed audits frequently reveal stable and usable heat streams
across many production cycles. Energy consultants specializing in process integration have
shown that well-planned heat pump installations can operate with minimal disruption to
ongoing operations.
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The global heat pump industry value reached USD 46.8 billion in 2023. Over the forecast period,
the value is anticipated to rise at 10.2% CAGR. The sector is predicted to increase from USD 51.6
billion in 2024 to USD 136.2 billion in 2034. This expansion is fueled by increasing regulatory
pressure to decarbonize manufacturing, volatile fossil fuel prices, and more stringent energy
efficiency mandates. Countries like Japan and the Netherlands have already launched
government-backed programs to assess the viability of large-scale industrial waste heat recovery
through heat pumps.
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As industries increasingly adopt circular economy principles, thermodynamic heating systems
will play a central role in closing the loop on thermal energy use. Companies that move early in
this space are likely to benefit from both environmental compliance and operational cost
savings.
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The heat pump market is often evaluated through the lens of residential and commercial energy
transformation. Yet, the true frontier lies in industrial applications where waste heat abounds
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but remains largely untapped. By shifting attention toward non-residential uses—particularly in
heavy industries—stakeholders can unlock immense value. High-efficiency, sustainable thermal
systems not only reduce carbon footprints but also contribute to the broader transition toward a
resilient, decarbonized economy. It is time the conversation around heat pumps expanded
beyond homes and offices to embrace their transformative role in global industry.

000 000D0DDD 00 0000ob 0oooog

By Product Type:

In terms of product types, the industry is divided into air-water, air-air, ground source, and
hybrid heat pumps.

By Refrigerant:

Based on refrigerants, the sector is segregated into hydro-fluorocarbon (HFC), ammonia, CO2,
hydrocarbons, and others.

By Power Source:
In terms of power sources, the industry is divided into electric and others (gas).
By System Type:

As per system types, the sector is segmented into air-source, ductless mini-split, geothermal, and
absorption heat pumps.

By Power Level:

In terms of power levels, the industry is divided into small (< 10 kW), medium (10 to 100 kW), and
large (> 100 kW).

By End-user:

The industry is classified by end-users as residential (heating and cooling homes, water heating,
radiant floor heating, and hybrid heating systems), commercial (HVAC system, commercial
refrigeration, and geothermal heating and cooling), and industrial (waste heat recovery,
industrial drying, industrial refrigeration, process cooling, and combined heat and power (CHP)
systems).

By Region:

Key countries of North America, Latin America, Western Europe, Eastern Europe, East Asia, South
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Asia, and the Middle East and Africa have been covered in the report.
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Industrial Planetary Gearbox Market: https://www.futuremarketinsights.com/reports/industrial-
planetary-gearbox-market

Instrumentation Valve and Fitting Market:
https://www.futuremarketinsights.com/reports/instrumentation-valve-and-fitting-market

India Solar Panel Mounting Structure Market:

https://www.futuremarketinsights.com/reports/industry-analysis-of-solar-panel-mounting-
structure-in-india

Europe Water Pumps Market: https://www.futuremarketinsights.com/reports/europe-water-
pumps-market

Europe Pre-insulated Pipe Market: https://www.futuremarketinsights.com/reports/europe-pre-
insulated-pipe-market
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Future Market Insights, Inc. (ESOMAR certified, recipient of the Stevie Award, and a member of
the Greater New York Chamber of Commerce) offers profound insights into the driving factors
that are boosting demand in the market. FMI stands as the leading global provider of market
intelligence, advisory services, consulting, and events for the Packaging, Food and Beverage,
Consumer Technology, Healthcare, Industrial, and Chemicals markets. With a vast team of over
400 analysts worldwide, FMI provides global, regional, and local expertise on diverse domains
and industry trends across more than 110 countries.

Join us as we commemorate 10 years of delivering trusted market insights. Reflecting on a
decade of achievements, we continue to lead with integrity, innovation, and expertise.
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Future Market Insights Inc.

Christiana Corporate, 200 Continental Drive,

Suite 401, Newark, Delaware - 19713, USA

T: +1-347-918-3531

For Sales Enquiries: sales@futuremarketinsights.com
Website: https://www.futuremarketinsights.com
LinkedIn| Twitter| Blogs | YouTube
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