
Global Stirling Cryocoolers (including Stirling Pulse

Tube Cryocoolers) Supply, Demand and Key

Producers, 2026-2032

https://marketpublishers.com/r/G27C3CD07056EN.html

Date: August 2026

Pages: 125

Price: US$ 4,480.00 (Single User License)

ID: G27C3CD07056EN

Abstracts

The global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) market size

is expected to reach $ 682 million by 2032, rising at a market growth of 5.9% CAGR

during the forecast period (2026-2032).

Stirling Cryocooler (including Stirling Pulse Tube Cryocooler) is a regenerative, closed-

cycle mechanical refrigeration device that operates on the reversed Stirling

thermodynamic cycle to continuously transfer heat from a cryogenic cold end to an

ambient-temperature heat-rejection end. An electric motor or other mechanical drive

causes the compression piston and displacer to produce periodic compression,

expansion and displacement of a fixed quantity of working gas, typically helium. The

working gas repeatedly passes through a regenerator, stores and releases heat during

each cycle, absorbs heat during expansion at the cold end, and rejects compression

heat at the warm end. Unlike a Stirling engine, which converts heat into mechanical

power, a Stirling cryocooler consumes electrical or mechanical power to produce

refrigeration.

In 2025, global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers)

production reached approximately 76 k units, with an average global market price of

around US$ 5.8 k per unit

The principal upstream materials include austenitic stainless steel for pressure

housings, cold fingers, regenerators and helium piping; nickel-based or precipitation-

hardening alloys for high-stress flexures, springs, pistons and structural components;

oxygen-free copper and high-conductivity aluminium for cold tips and heat exchangers;

and power semiconductors, sensors and controllers, etc. Representative global material
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suppliers include Outokumpu, Carpenter Technology and ATI, Shin-Etsu

Chemical, etc.

Representative downstream customers and integrators include Lynred, Teledyne FLIR,

HENSOLDT, Leonardo DRS, Rafael Advanced Defense Systems, Elbit Systems,

Northrop Grumman, etc.

The gross margin for the overall Stirling Cryocoolers (including Stirling Pulse Tube

Cryocoolers) market is approximately 25%?45%.

Stirling cryocoolers are mechanical refrigeration devices that produce cryogenic

temperatures through closed-cycle working-gas compression, expansion, and

regenerative heat exchange. These systems are characterized by compact

construction, relatively rapid cool-down, broad operating-temperature capability, and

suitability for integration into detectors, scientific instruments, industrial liquefaction

equipment, and superconducting systems. By cold-head architecture and refrigeration

mechanism, the market is divided into Conventional Stirling Cryocoolers and Stirling

Pulse Tube Cryocoolers. Conventional Stirling Cryocoolers use the coordinated motion

of compression pistons, displacers, and regenerators to generate refrigeration and

represent a mature technology serving both miniature infrared cooling assemblies and

higher-capacity industrial cryogenic systems. Stirling Pulse Tube Cryocoolers replace

the mechanical displacer at the cold end with a pulse tube and phase-shifting

arrangement, reducing moving components in the cryogenic region and providing

advantages in vibration, operating life, and reliability. The two product categories are

complementary in terms of cooling performance, mechanical configuration, cost

structure, and target operating environment.

The principal applications of Stirling Cryocoolers include LNG Reliquefaction,

Superconducting Power Transmission, Infrared Detectors, and Others. Infrared

Detectors represent the dominant application market. By cooling infrared focal-plane

arrays and detector materials to low operating temperatures, Stirling cryocoolers

suppress thermal noise and improve detector sensitivity, imaging range, and target-

recognition performance. They are therefore widely integrated into defense electro-

optical systems, aerospace payloads, border surveillance equipment, industrial

inspection systems, and scientific imaging instruments.

Leading companies in the global market include Eaton (Cobham), Honeywell

Aerospace, Sunpower, North Night Vision, WuhanGuideInfrared, Stirling Cryogenics,

RIX Industries, Lihan, Jiwu Optoelectronic, Sumitomo Heavy Industries, and Cryote.
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These manufacturers have developed differentiated positions in aerospace refrigeration,

cooled infrared detector integration, free-piston technology, industrial gas liquefaction,

scientific cryogenic systems, and localized manufacturing. The global top five

manufacturers account for approximately 60% of total market revenue, indicating a

relatively concentrated competitive structure. Established suppliers benefit from long-

term engineering expertise, intellectual property, qualification records, application-

specific design capability, and proven delivery performance. At the same time, Chinese

manufacturers are strengthening their capabilities in cooled infrared systems, scientific

equipment, and domestic supply substitution, gradually transforming the market from

one dominated by a limited number of Western suppliers into a more geographically

diversified competitive environment.

Market growth is supported by several structural factors. Rising demand for cooled

infrared detectors in defense, aerospace, industrial monitoring, and high-end scientific

imaging continues to increase shipments of compact Stirling cryocoolers. Growth in

satellite remote sensing, deep-space exploration, and space-science missions is

creating additional demand for low-power, low-vibration, and long-life cooling

equipment, particularly Stirling Pulse Tube Cryocoolers. Expansion of LNG storage and

transportation infrastructure, together with stricter requirements for boil-off-gas recovery,

energy efficiency, and emission reduction, supports the adoption of Stirling refrigeration

in small-scale reliquefaction and marine storage systems. Demonstration and

commercialization activities in superconducting transmission cables, superconducting

fault-current limiters, and high-temperature superconducting equipment provide

opportunities for larger-capacity systems. Advances in linear compressors, flexure

bearings, regenerator materials, permanent magnets, and power electronics are

improving efficiency, durability, and operating stability. Domestic substitution, localized

supply chains, and investment in cryogenic equipment manufacturing in China and

other emerging markets are also expanding the addressable market.

The market nevertheless faces significant restraints. Stirling cryocoolers require

precision machining, advanced dynamic sealing, tightly controlled assembly, optimized

regenerator design, and high-reliability electronic control, resulting in substantial

manufacturing costs and research expenditure. Product design involves trade-offs

among cooling capacity, minimum temperature, power consumption, size, weight,

vibration, and service life, making it difficult for a single configuration to satisfy all

applications. Aerospace, defense, and high-end infrared customers impose lengthy

qualification procedures involving thermal cycling, vibration, shock, lifetime, and

reliability testing, which can delay product commercialization and limit entry by new

suppliers. Supply constraints affecting specialized alloys, permanent magnets, precision
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components, and high-purity working gas may influence production costs and delivery

schedules. Stirling systems also face competition from Gifford-McMahon, Joule-

Thomson, reverse-Brayton, and other cryogenic refrigeration technologies, with

technology selection depending on temperature, cooling capacity, vibration, and total

cost of ownership.

Report Scope

This report studies the global Stirling Cryocoolers (including Stirling Pulse Tube

Cryocoolers) production, demand, key manufacturers, and key regions.

This report is a detailed and comprehensive analysis of the world market for Stirling

Cryocoolers (including Stirling Pulse Tube Cryocoolers) and provides market size (US$

million) and Year-over-Year (YoY) Growth, considering 2025 as the base year. This

report explores demand trends and competition, as well as details the characteristics of

Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) that contribute to its

increasing demand across many markets.

Highlights and key features of the study

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) total production

and demand, 2021-2032, (Units)

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) total production

value, 2021-2032, (USD Million)

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) production by

region & country, production, value, CAGR, 2021-2032, (USD Million) & (Units), (based

on production site)

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) consumption by

region & country, CAGR, 2021-2032 & (Units)

U.S. VS China: Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers)

domestic production, consumption, key domestic manufacturers and share

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) production by

manufacturer, production, price, value and market share 2021-2026, (USD Million) &

(Units)

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) production by

Type, production, value, CAGR, 2021-2032, (USD Million) & (Units)

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) production by

Application, production, value, CAGR, 2021-2032, (USD Million) & (Units)
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This report profiles key players in the global Stirling Cryocoolers (including Stirling Pulse

Tube Cryocoolers) market based on the following parameters - company overview,

production, value, price, gross margin, product portfolio, geographical presence, and

key developments. Key companies covered as a part of this study include Eaton

(Cobham), Honeywell Aerospace, Sunpower, North Night Vision, WuhanGuideInfrared,

Stirling Cryogenics, RIX Industries, Lihan, Jiwu Optoelectronic, Sumitomo Heavy

Industries, etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices

used in analyzing the World Stirling Cryocoolers (including Stirling Pulse Tube

Cryocoolers) market

Detailed Segmentation:

Each section contains quantitative market data including market by value (US$

Millions), volume (production, consumption) & (Units) and average price (K US$/Unit) by

manufacturer, by Type, and by Application. Data is given for the years 2021-2032 by

year with 2025 as the base year, 2026 as the estimate year, and 2027-2032 as the

forecast year.

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) Market, By

Region:

United States

China

Europe

Japan

South Korea

ASEAN

India
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Rest of World

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) Market,

Segmentation by Type:

Conventional Stirling Cryocoolers

Stirling Pulse Tube Cryocoolers

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) Market,

Segmentation by Power Range:

0-1 W

1.1W-10W

10.1W-100W

Above 100W

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) Market,

Segmentation by Drive Mechanism:

Linear Cryocoolers

Rotary Cryocoolers

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) Market,

Segmentation by End-Use Industry:

Military and Defense

Semiconductor and Electronic Device Manufacturing
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Energy

Aerospace and Space

Research and Development

Others

Global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers) Market,

Segmentation by Application:

LNG Reliquefaction

Superconducting Power Transmission

Infrared Detectors

Others

Companies Profiled:

Eaton (Cobham)

Honeywell Aerospace

Sunpower

North Night Vision

WuhanGuideInfrared

Stirling Cryogenics

RIX Industries

Lihan
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Jiwu Optoelectronic

Sumitomo Heavy Industries

Cryote

Key Questions Answered:

1. How big is the global Stirling Cryocoolers (including Stirling Pulse Tube Cryocoolers)

market?

2. What is the demand of the global Stirling Cryocoolers (including Stirling Pulse Tube

Cryocoolers) market?

3. What is the year over year growth of the global Stirling Cryocoolers (including Stirling

Pulse Tube Cryocoolers) market?

4. What is the production and production value of the global Stirling Cryocoolers

(including Stirling Pulse Tube Cryocoolers) market?

5. Who are the key producers in the global Stirling Cryocoolers (including Stirling Pulse

Tube Cryocoolers) market?

6. What are the growth factors driving the market demand?
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