
Magnetically Coupled Cryogenic Pumps:
Enhancing Safety and Efficiency in Ultra-Low
Temperature Fluid Handling

Cryogenic Pump Market

Magnetically coupled cryogenic pumps

boost safety & efficiency by eliminating

seals, reducing leaks, maintenance &

costs in ultra-low temperature fluid

handling

NEWARK, DE, UNITED STATES, May 15,

2025 /EINPresswire.com/ -- The

cryogenic pumps are critical

components in industries that handle

liquefied gases at ultra-low

temperatures, including liquefied

natural gas (LNG) processing,

aerospace propulsion, and industrial

gas supply. These pumps are engineered to maintain operational integrity while transferring

cryogenic fluids such as liquid nitrogen, oxygen, argon, and LNG, often at temperatures below

−150°C. While the market for cryogenic pumps has been steadily growing alongside expanding

LNG infrastructure and industrial gas consumption, one niche but transformative innovation is

The shift to magnetically

coupled cryogenic pumps

marks a key innovation,

improving reliability and

safety in LNG and hydrogen

sectors, with adoption

expected to grow alongside

clean energy trends.”

Nikhil Kaitwade, Associate

Vice President at Future

Market Insights

gaining ground: magnetically coupled cryogenic pumps.

Unlike traditional shaft-sealed pumps, magnetically

coupled pumps eliminate mechanical seals by using

magnetic fields to transmit torque, significantly reducing

leakage risks and maintenance requirements. This

technology represents a key advancement in the ongoing

efforts to enhance safety and efficiency in cryogenic fluid

handling, yet it remains underrepresented in typical

cryogenic pump market analyses.
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To appreciate the value of magnetically coupled cryogenic pumps, it helps to understand the

challenges inherent to cryogenic fluid transfer. Cryogenic pumps operate under extreme

conditions where materials become brittle and thermal contraction can lead to seal failure.

Conventional pumps rely on dynamic shaft seals that maintain a tight barrier to prevent

hazardous fluid leaks. However, these seals are the most common failure points, causing

downtime and potential safety hazards.

Furthermore, cryogenic fluids often require continuous pumping without vapor lock, cavitation,

or heat ingress. The pumps must minimize friction and wear while ensuring stable flow and

pressure. This technical complexity drives demand for highly specialized designs and materials

that can withstand these conditions over extended service intervals.
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Magnetically coupled cryogenic pumps address the limitations of mechanical seals by using a

sealed containment shell between the motor-driven magnets on the outside and the impeller

magnets inside the pump housing. This arrangement allows torque transmission without a

physical shaft penetration, thereby eliminating leak paths.

This seal-less design offers several critical advantages in cryogenic applications. First, it virtually

removes the risk of fluid leakage, which is especially important when handling hazardous or

flammable liquids like LNG or liquid hydrogen. Second, it reduces maintenance downtime and

costs, since there is no need for frequent seal replacement or adjustments. Third, it improves

overall pump reliability and lifespan, which can translate into lower total cost of ownership for

operators.

Companies such as Flowserve and Ebara have pioneered magnetically coupled cryogenic pump

designs, which are increasingly adopted in LNG terminals and industrial gas plants.
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The global cryogenic pump market is likely to reach around USD 4,034.2 million by the year 2035,

at a CAGR of 12.7% from 2025 to 2035, fueled by investments in LNG export terminals, hydrogen

fueling infrastructure, and industrial gas production facilities. While conventional cryogenic

pumps remain dominant, magnetically coupled variants are gaining momentum, particularly in

safety-conscious and regulatory-driven markets like Europe, North America, and Japan.
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Asia-Pacific is rapidly catching up, as new LNG import/export projects in China, South Korea, and

Australia incorporate magnetically coupled pumps in their design specifications. The push for

hydrogen economy development is also expected to create fresh demand for seal-less cryogenic

pumps, given hydrogen’s high diffusivity and explosive potential.

Market reports from Frost & Sullivan (2024) highlight that magnetically coupled cryogenic pumps

currently represent about 12% of the total cryogenic pump shipments globally but could grow to

25% within the next decade.
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While LNG transfer and industrial gas liquefaction remain primary applications, magnetically

coupled cryogenic pumps are finding novel uses. In aerospace, ultra-reliable seal-less pumps are

critical for handling liquid oxygen and hydrogen propellants in rocket fuel systems. Their leak-

free design improves mission safety and reduces risk during fueling operations.

Additionally, emerging applications in medical gas supply and cryopreservation benefit from the

hygienic and contamination-free advantages of magnetic coupling. In cryogenic food processing

and electronics cooling, these pumps enable precise fluid control with minimal downtime.
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Despite their advantages, magnetically coupled cryogenic pumps face challenges. The

containment shell must be manufactured to exacting tolerances and use specialized alloys to

withstand thermal stresses, increasing initial costs. Furthermore, the magnetic coupling

efficiency can be affected by temperature variations and requires careful engineering to avoid

decoupling under load.

Nonetheless, ongoing R&D focuses on improving magnetic materials and containment designs

to enhance torque transmission and durability. Integration with smart sensors and IoT

monitoring for predictive maintenance is also advancing, which can help operators optimize

performance and avoid unplanned shutdowns.
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The cryogenic pump market is evolving beyond traditional mechanical seal technologies, with

magnetically coupled pumps providing a safer, more reliable, and cost-effective alternative for

ultra-low temperature fluid transfer. As LNG infrastructure expands and hydrogen becomes a

key energy vector, the demand for seal-less cryogenic pumps is set to accelerate.
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Though currently a niche within a mature market, magnetically coupled cryogenic pumps are

quietly revolutionizing how industries manage hazardous cryogenic fluids, reducing

environmental risks and operational costs. Their increasing adoption marks a significant step

forward in the efficiency and safety of cryogenic fluid handling systems worldwide.
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By Pump Functionality:

- Centrifugal

- Positive Displacement

By Type:

- Bath

- Refrigerator Cooled

- Supercritical Helium Cooled

- Others

By Application Gas:

- Nitrogen-based

- Oxygen-based

- LNG-based

- Argon-based

- Other Gases-based

By End Use Industry:

- Energy & Power

- Metallurgy and Mining

- Chemicals

- Other End-Use Industries

By Region:

- North America

- Europe Cryogenic

- Latin America

- Asia Pacific

- Middle East & Africa
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Ethoxylates Market: https://www.futuremarketinsights.com/reports/ethoxylates-market

USA and Canada Copper Market: https://www.futuremarketinsights.com/reports/usa-and-

canada-copper-market

Europe Fine Chemical Market: https://www.futuremarketinsights.com/reports/europe-fine-

chemical-market

Qatar Cement Market: https://www.futuremarketinsights.com/reports/qatar-cement-market

Porous Ceramic Market: https://www.futuremarketinsights.com/reports/porous-ceramic-

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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