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The global Humanoid Robot Thermal Management Module market size is expected to
reach $ 1012 million by 2032, rising at a market growth of 28.5% CAGR during the
forecast period (2026-2032).

The Humanoid Robot Thermal Management Module is a subsystem designed to
regulate and dissipate heat generated during humanoid robot operation. It manages
thermal loads from actuators, motor drives, power electronics, and onboard computing
units using air cooling, liquid cooling, heat pipes, phase-change materials, or hybrid
approaches, ensuring performance stability, safety, and extended system lifetime under
high-duty dynamic conditions. In 2025, global Humanoid Robot Thermal Management
Module production reached approximately 1207.3 K Units. The upstream of the
humanoid robot thermal management industry consists of thermal materials and
components such as aluminum heatsinks, copper heat pipes, graphite sheets, thermal
interface materials (TIM), liquid cold plates, micro pumps, and fans.

The Humanoid Robot Thermal Management Module is a fundamental subsystem that
enables high power-density operation in humanoid robots. It is primarily responsible for
dissipating heat generated by joint actuators, servo drives, onboard Al computing units,
and battery systems during high-dynamic, multi-degree-of-freedom motion. As
humanoid robots evolve toward higher agility, greater computational capability, and
extended continuous operation, traditional air-cooling solutions are becoming
insufficient, driving rapid adoption of liquid cooling, microchannel cooling, and
structurally integrated thermal management technologies.

This report studies the global Humanoid Robot Thermal Management Module
production, demand, key manufacturers, and key regions.
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This report is a detailed and comprehensive analysis of the world market for Humanoid
Robot Thermal Management Module 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 Humanoid
Robot Thermal Management Module that contribute to its increasing demand across
many markets.

Highlights and key features of the study

Global Humanoid Robot Thermal Management Module total production and demand,
2021-2032, (K Units)

Global Humanoid Robot Thermal Management Module total production value,
2021-2032, (USD Million)

Global Humanoid Robot Thermal Management Module production by region & country,
production, value, CAGR, 2021-2032, (USD Million) & (K Units), (based on production
site)

Global Humanoid Robot Thermal Management Module consumption by region &
country, CAGR, 2021-2032 & (K Units)

U.S. VS China: Humanoid Robot Thermal Management Module domestic production,
consumption, key domestic manufacturers and share

Global Humanoid Robot Thermal Management Module production by manufacturer,
production, price, value and market share 2021-2026, (USD Million) & (K Units)

Global Humanoid Robot Thermal Management Module production by Type, production,
value, CAGR, 2021-2032, (USD Million) & (K Units)

Global Humanoid Robot Thermal Management Module production by Application,
production, value, CAGR, 2021-2032, (USD Million) & (K Units)

This report profiles key players in the global Humanoid Robot Thermal Management
Module 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 (Boyd),
Valeo, MAHLE, Denso, Vekooler, Sanhua Holding, DunAn, 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 Humanoid Robot Thermal Management Module market
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Detailed Segmentation:
Each section contains quantitative market data including market by value (US$
Millions), volume (production, consumption) & (K Units) and average price (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 Humanoid Robot Thermal Management Module Market, By Region:

United States

China

Europe

Japan

South Korea

ASEAN

India

Rest of World

Global Humanoid Robot Thermal Management Module Market, Segmentation by Type:
Distributed Thermal Modules
Integrated Thermal Management System
Modular Thermal Unit

Structural Embedded Cooling

Global Humanoid Robot Thermal Management Module Market, Segmentation by
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Cooling Technology:

Air Cooling Module

Liquid Cooling Module

Others
Global Humanoid Robot Thermal Management Module Market, Segmentation by Heat
Source:

Joint Actuator

Compute Module

Battery

Others
Global Humanoid Robot Thermal Management Module Market, Segmentation by Robot
Segment:

Upper Limb

Ower Limb

Head & Vision System

Torso Main Control Cooling System
Global Humanoid Robot Thermal Management Module Market, Segmentation by
Application:

Consumer Humanoid Robot

Industrial Humanoid Robot
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Companies Profiled:
Eaton (Boyd)
Valeo
MAHLE
Denso
Vekooler
Sanhua Holding

DunAn

Key Questions Answered:

1. How big is the global Humanoid Robot Thermal Management Module market?

2. What is the demand of the global Humanoid Robot Thermal Management Module
market?

3. What is the year over year growth of the global Humanoid Robot Thermal
Management Module market?

4. What is the production and production value of the global Humanoid Robot Thermal
Management Module market?

5. Who are the key producers in the global Humanoid Robot Thermal Management
Module market?

6. What are the growth factors driving the market demand?
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1 SUPPLY SUMMARY

1.1 Humanoid Robot Thermal Management Module Introduction

1.2 World Humanoid Robot Thermal Management Module Supply & Forecast

1.2.1 World Humanoid Robot Thermal Management Module Production Value (2021 &
2025 & 2032)

1.2.2 World Humanoid Robot Thermal Management Module Production (2021-2032)
1.2.3 World Humanoid Robot Thermal Management Module Pricing Trends (2021-2032)
1.3 World Humanoid Robot Thermal Management Module Production by Region (Based
on Production Site)

1.3.1 World Humanoid Robot Thermal Management Module Production Value by
Region (2021-2032)

1.3.2 World Humanoid Robot Thermal Management Module Production by Region
(2021-2032)

1.3.3 World Humanoid Robot Thermal Management Module Average Price by Region
(2021-2032)

1.3.4 North America Humanoid Robot Thermal Management Module Production
(2021-2032)

1.3.5 Europe Humanoid Robot Thermal Management Module Production (2021-2032)
1.3.6 China Humanoid Robot Thermal Management Module Production (2021-2032)
1.3.7 Japan Humanoid Robot Thermal Management Module Production (2021-2032)
1.4 Market Drivers, Restraints and Trends

1.4.1 Humanoid Robot Thermal Management Module Market Drivers

1.4.2 Factors Affecting Demand

1.4.3 Humanoid Robot Thermal Management Module Major Market Trends

2 DEMAND SUMMARY

2.1 World Humanoid Robot Thermal Management Module Demand (2021-2032)

2.2 World Humanoid Robot Thermal Management Module Consumption by Region
2.2.1 World Humanoid Robot Thermal Management Module Consumption by Region
(2021-2026)

2.2.2 World Humanoid Robot Thermal Management Module Consumption Forecast by
Region (2027-2032)

2.3 United States Humanoid Robot Thermal Management Module Consumption
(2021-2032)

2.4 China Humanoid Robot Thermal Management Module Consumption (2021-2032)
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2.5 Europe Humanoid Robot Thermal Management Module Consumption (2021-2032)
2.6 Japan Humanoid Robot Thermal Management Module Consumption (2021-2032)
2.7 South Korea Humanoid Robot Thermal Management Module Consumption
(2021-2032)

2.8 ASEAN Humanoid Robot Thermal Management Module Consumption (2021-2032)
2.9 India Humanoid Robot Thermal Management Module Consumption (2021-2032)

3 WORLD MANUFACTURERS COMPETITIVE ANALYSIS

3.1 World Humanoid Robot Thermal Management Module Production Value by
Manufacturer (2021-2026)

3.2 World Humanoid Robot Thermal Management Module Production by Manufacturer
(2021-2026)

3.3 World Humanoid Robot Thermal Management Module Average Price by
Manufacturer (2021-2026)

3.4 Humanoid Robot Thermal Management Module Company Evaluation Quadrant
3.5 Industry Rank and Concentration Rate (CR)

3.5.1 Global Humanoid Robot Thermal Management Module Industry Rank of Major
Manufacturers

3.5.2 Global Concentration Ratios (CR4) for Humanoid Robot Thermal Management
Module in 2025

3.5.3 Global Concentration Ratios (CR8) for Humanoid Robot Thermal Management
Module in 2025

3.6 Humanoid Robot Thermal Management Module Market: Overall Company Footprint
Analysis

3.6.1 Humanoid Robot Thermal Management Module Market: Region Footprint

3.6.2 Humanoid Robot Thermal Management Module Market: Company Product Type
Footprint

3.6.3 Humanoid Robot Thermal Management Module Market: Company Product
Application Footprint

3.7 Competitive Environment

3.7.1 Historical Structure of the Industry

3.7.2 Barriers of Market Entry

3.7.3 Factors of Competition

3.8 New Entrant and Capacity Expansion Plans

3.9 Mergers, Acquisition, Agreements, and Collaborations

4 UNITED STATES VS CHINA VS REST OF THE WORLD
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4.1 United States VS China: Humanoid Robot Thermal Management Module Production
Value Comparison

4.1.1 United States VS China: Humanoid Robot Thermal Management Module
Production Value Comparison (2021 & 2025 & 2032)

4.1.2 United States VS China: Humanoid Robot Thermal Management Module
Production Value Market Share Comparison (2021 & 2025 & 2032)

4.2 United States VS China: Humanoid Robot Thermal Management Module Production
Comparison

4.2.1 United States VS China: Humanoid Robot Thermal Management Module
Production Comparison (2021 & 2025 & 2032)

4.2.2 United States VS China: Humanoid Robot Thermal Management Module
Production Market Share Comparison (2021 & 2025 & 2032)

4.3 United States VS China: Humanoid Robot Thermal Management Module
Consumption Comparison

4.3.1 United States VS China: Humanoid Robot Thermal Management Module
Consumption Comparison (2021 & 2025 & 2032)

4.3.2 United States VS China: Humanoid Robot Thermal Management Module
Consumption Market Share Comparison (2021 & 2025 & 2032)

4.4 United States Based Humanoid Robot Thermal Management Module Manufacturers
and Market Share, 2021-2026

4.4.1 United States Based Humanoid Robot Thermal Management Module
Manufacturers, Headquarters and Production Site (States, Country)

4.4.2 United States Based Manufacturers Humanoid Robot Thermal Management
Module Production Value (2021-2026)

4.4.3 United States Based Manufacturers Humanoid Robot Thermal Management
Module Production (2021-2026)

4.5 China Based Humanoid Robot Thermal Management Module Manufacturers and
Market Share

4.5.1 China Based Humanoid Robot Thermal Management Module Manufacturers,
Headquarters and Production Site (Province, Country)

4.5.2 China Based Manufacturers Humanoid Robot Thermal Management Module
Production Value (2021-2026)

4.5.3 China Based Manufacturers Humanoid Robot Thermal Management Module
Production (2021-2026)

4.6 Rest of World Based Humanoid Robot Thermal Management Module Manufacturers
and Market Share, 2021-2026

4.6.1 Rest of World Based Humanoid Robot Thermal Management Module
Manufacturers, Headquarters and Production Site (State, Country)

4.6.2 Rest of World Based Manufacturers Humanoid Robot Thermal Management
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Module Production Value (2021-2026)
4.6.3 Rest of World Based Manufacturers Humanoid Robot Thermal Management
Module Production (2021-2026)

5 MARKET ANALYSIS BY TYPE

5.1 World Humanoid Robot Thermal Management Module Market Size Overview by
Type: 2021 VS 2025 VS 2032

5.2 Segment Introduction by Type

5.2.1 Distributed Thermal Modules

5.2.2 Integrated Thermal Management System

5.2.3 Modular Thermal Unit

5.2.4 Structural Embedded Cooling

5.3 Market Segment by Type

5.3.1 World Humanoid Robot Thermal Management Module Production by Type
(2021-2032)

5.3.2 World Humanoid Robot Thermal Management Module Production Value by Type
(2021-2032)

5.3.3 World Humanoid Robot Thermal Management Module Average Price by Type
(2021-2032)

6 MARKET ANALYSIS BY COOLING TECHNOLOGY

6.1 World Humanoid Robot Thermal Management Module Market Size Overview by
Cooling Technology: 2021 VS 2025 VS 2032

6.2 Segment Introduction by Cooling Technology

6.2.1 Air Cooling Module

6.2.2 Liquid Cooling Module

6.2.3 Others

6.3 Market Segment by Cooling Technology

6.3.1 World Humanoid Robot Thermal Management Module Production by Cooling
Technology (2021-2032)

6.3.2 World Humanoid Robot Thermal Management Module Production Value by
Cooling Technology (2021-2032)

6.3.3 World Humanoid Robot Thermal Management Module Average Price by Cooling
Technology (2021-2032)

7 MARKET ANALYSIS BY HEAT SOURCE
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7.1 World Humanoid Robot Thermal Management Module Market Size Overview by
Heat Source: 2021 VS 2025 VS 2032

7.2 Segment Introduction by Heat Source

7.2.1 Joint Actuator

7.2.2 Compute Module

7.2.3 Battery

7.2.4 Others

7.3 Market Segment by Heat Source

7.3.1 World Humanoid Robot Thermal Management Module Production by Heat Source
(2021-2032)

7.3.2 World Humanoid Robot Thermal Management Module Production Value by Heat
Source (2021-2032)

7.3.3 World Humanoid Robot Thermal Management Module Average Price by Heat
Source (2021-2032)

8 MARKET ANALYSIS BY ROBOT SEGMENT

8.1 World Humanoid Robot Thermal Management Module Market Size Overview by
Robot Segment: 2021 VS 2025 VS 2032

8.2 Segment Introduction by Robot Segment

8.2.1 Upper Limb

8.2.2 Ower Limb

8.2.3 Head & Vision System

8.2.4 Torso Main Control Cooling System

8.3 Market Segment by Robot Segment

8.3.1 World Humanoid Robot Thermal Management Module Production by Robot
Segment (2021-2032)

8.3.2 World Humanoid Robot Thermal Management Module Production Value by Robot
Segment (2021-2032)

8.3.3 World Humanoid Robot Thermal Management Module Average Price by Robot
Segment (2021-2032)

9 MARKET ANALYSIS BY APPLICATION

9.1 World Humanoid Robot Thermal Management Module Market Size Overview by
Application: 2021 VS 2025 VS 2032

9.2 Segment Introduction by Application

9.2.1 Consumer Humanoid Robot

9.2.2 Industrial Humanoid Robot
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9.3 Market Segment by Application
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