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The global Intelligent Thermal-Fluid Simulation Software market size is predicted to
grow from US$ 2592 million in 2025 to US$ 6218 million in 2032; it is expected to grow
at a CAGR of 13.4% from 2026 to 2032.

Intelligent thermal-fluid simulation software is an engineering simulation tool designed to
model, predict, and optimize fluid flow, temperature fields, heat transfer, interphase
interactions, and related thermal-fluid physical processes. It is built upon core
technologies including computational fluid dynamics (CFD), heat transfer analysis,
multiphysics coupling, numerical solvers, and intelligent algorithms. Its functional scope
spans from geometry processing and automated mesh generation to solver
configuration, high-performance computing, result visualization, design optimization,
and Al-assisted prediction. Key capabilities encompass laminar and turbulent flows,
heat conduction, convection, radiation, conjugate heat transfer, multiphase flow, and
fluid-structure or other multiphysics coupling, while progressively integrating features
such as intelligent modeling, Al-assisted meshing, solver acceleration, surrogate
modeling, reduced-order modeling, and rapid prediction. This software primarily serves
industries with rigorous requirements for thermal management, fluid dynamics, and
design optimization, such as automotive, aerospace and defense, energy and power,
electronics and semiconductors, and industrial manufacturing.

Key Findings

Al is rapidly becoming a core simulation capability.

Large-scale model acceleration is shifting toward HPC cloud computing resources.
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Demand for electronics thermal management and battery thermal management
remains robust.

Multi-physics coupling is evolving toward system-level simulation.
The substitution process for domestic CAE software continues to deepen.
Industry Trends

Intelligent thermal-fluid simulation software is evolving from traditional CFD tools
centered on numerical solvers into integrated, intelligent engineering simulation
platforms. The most significant industry shift is the deepening integration of high-fidelity
physical simulation with artificial intelligence; Al applications have expanded beyond
post-processing to include automated pre-processing, parameter recommendation,
convergence assistance, surrogate modeling, reduced-order modeling, and rapid design
space exploration.

Market Dynamics
Drivers

The core driver of the intelligent thermal-fluid simulation software market is the
increasing complexity of product thermal management and fluid system design. Rising
power densities in semiconductors, Al servers, power electronics, and battery systems
have made thermal management a critical constraint in product design. Furthermore,
trends such as vehicle electrification, equipment lightweighting, improved energy
efficiency, and the growing complexity of aerospace and energy equipment necessitate
more accurate prediction of coupled fluid flow and heat transfer behaviors.
Simultaneously, manufacturing enterprises face a universal need to shorten R&D
cycles, reduce physical prototype testing, and improve first-pass design success rates,
further driving the adoption of virtual verification, automated optimization, and high-
throughput simulation.

Constraints

The computational costs and technical complexity associated with high-fidelity thermal-
fluid simulation remain significant barriers to market expansion. Large-scale meshing,
transient calculations, multiphase flow, combustion, and strongly coupled multi-physics
problems typically require substantial computing power and long solution times.
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Additionally, result reliability depends heavily on physical models, boundary conditions,
mesh quality, and numerical settings, placing high demands on users' expertise in fluid
dynamics, heat transfer, and numerical computation. For small and medium-sized
industrial users, the combined costs of software licensing, HPC infrastructure,
implementation, and specialized engineering personnel result in a high total cost of
ownership. While Al-assisted technologies can lower certain barriers to modeling and
computation, their effectiveness relies on representative, high-quality simulation or
experimental data; consequently, they cannot fully replace validated physical solvers in
the short term.

Market Opportunities

Future opportunities with the greatest potential lie in scenarios where the computational
speed of traditional high-fidelity CFD cannot meet the demands of rapid engineering
decision-making. Al surrogate models, reduced-order models, and geometric deep
learning can transform time-consuming, high-fidelity computations into tools for rapid
prediction and large-scale design exploration.

Industry Risks and Challenges

A core, long-standing challenge in the industry is balancing computational speed,
physical accuracy, and engineering reliability. While Al models can significantly reduce
prediction times, their accuracy depends on the coverage of training samples and the
quality of underlying simulation and experimental data. Prediction uncertainty can rise
sharply when geometries, operating conditions, or physical mechanisms fall outside the
training scope; consequently, rigorous verification and validation systems remain
essential for high-reliability sectors such as aerospace and energy equipment.

Value Chain Analysis

The upstream segment of the intelligent thermal-fluid simulation software value chain
comprises numerical algorithms, physical models, geometry and meshing technologies,
Al algorithm frameworks, and computing infrastructure. Key components include CFD
and heat transfer algorithms, turbulence and multiphase flow models, numerical linear
algebra, mesh generation, optimization algorithms, machine learning architectures, and
resources such as CPUs, GPUs, HPC systems, and cloud computing. These
foundational capabilities collectively determine the software's solution accuracy,
computational efficiency, scalability, and the range of engineering physics problems it
can address. As computing platforms evolve toward heterogeneous architectures,
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optimizing solvers for massive parallel computing and diverse processing architectures
is becoming a critical aspect of value creation at the software's core.

Midstream vendors transform underlying algorithms into commercial simulation software
platforms through solver development, graphical user interfaces, automated pre-
processing, workflow orchestration, result visualization, Al modules, industry-specific
templates, and engineering technical services. Market value is shifting from a focus on
standalone "solver capabilities” to overall "engineering R&D efficiency."” Customers
increasingly prioritize automated geometry processing, stable mesh generation,
multiphysics coupling, parametric batch computing, Al acceleration, and reusable
simulation workflows.

Market Segment Analysis

Based on computational mesh size, intelligent thermal-fluid simulation software can be
categorized into small-scale software (1 million cells or fewer), medium-scale products
(1 million to 10 million cells), large-scale products (10 million to 100 million cells), and
ultra-large-scale products (exceeding 100 million cells). As geometric complexity,
transient analysis precision, and the number of coupled physical fields increase, the
computational demands of industrial clients are shifting toward larger-scale models.
Consequently, the ability to stably handle meshes ranging from tens of millions to
hundreds of millions of elements is becoming a key technical differentiator between
enterprise-grade software and lightweight engineering tools. With the growing
importance of large-scale parallel meshing and distributed solving capabilities, PERA
SIM products have already established capabilities for generating and processing
meshes at the billion-element scale.

Products can be categorized by their physical field coupling capabilities into single-field,
dual-field, multi-field (3—4 fields), and highly coupled (5+ fields) systems. Regarding
intelligence levels, this study classifies products with Al functionality below 10% as
“"traditional simulation,” 10%—-30% as "Al-assisted," 30%—-60% as "Al-enhanced," and
above 60% as "Al-native intelligent simulation.” Market trends are evolving from Al-
assisted preprocessing toward Al-driven prediction, surrogate modeling, and intelligent
optimization, although high-fidelity engineering validation remains grounded in physics-
based solvers.

Downstream Market Opportunities

Automotive, aerospace and defense, energy and power, electronics and
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semiconductors, and industrial manufacturing constitute the primary downstream
markets for intelligent thermal-fluid simulation software. Opportunities in the electronics
and semiconductor sectors are particularly significant; rising chip power densities,
advanced packaging, Al computing hardware, and liquid cooling for data centers all
require increasingly complex conjugate heat transfer and flow field analyses.
Meanwhile, the new energy vehicle sector is driving demand for simulations covering
battery thermal management, cooling for electric motors and power electronics, cabin
thermal management, and vehicle aerodynamics. The aerospace and energy industries
focus on high-fidelity analysis of aerothermodynamics, combustion, turbomachinery,
heat exchange equipment, and complex machinery, whereas industrial manufacturing
clients primarily utilize CFD to optimize pumps, compressors, reactors, and process
equipment. Emerging applications—such as hydrogen fuel cells, energy storage
systems, digital twins, and real-time thermal state prediction—will further extend the
scope of thermal-fluid simulation from the R&D and design phases into operational
optimization.

Report Scope

LPI (LP Information)' newest research report, the “Intelligent Thermal-Fluid Simulation
Software Industry Forecast” looks at past sales and reviews total world Intelligent
Thermal-Fluid Simulation Software sales in 2025, providing a comprehensive analysis
by region and market sector of projected Intelligent Thermal-Fluid Simulation Software
sales for 2026 through 2032. With Intelligent Thermal-Fluid Simulation Software sales
broken down by region, market sector and sub-sector, this report provides a detailed
analysis in US$ millions of the world Intelligent Thermal-Fluid Simulation Software
industry.

This Insight Report provides a comprehensive analysis of the global Intelligent Thermal-
Fluid Simulation Software landscape and highlights key trends related to product
segmentation, company formation, revenue, and market share, latest development, and
M&A activity. This report also analyses the strategies of leading global companies with
a focus on Intelligent Thermal-Fluid Simulation Software portfolios and capabilities,
market entry strategies, market positions, and geographic footprints, to better
understand these firms’ unique position in an accelerating global Intelligent Thermal-
Fluid Simulation Software market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for Intelligent Thermal-Fluid Simulation Software and breaks
down the forecast by Type, by Application, geography, and market size to highlight
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emerging pockets of opportunity. With a transparent methodology based on hundreds of
bottom-up qualitative and quantitative market inputs, this study forecast offers a highly
nuanced view of the current state and future trajectory in the global Intelligent Thermal-
Fluid Simulation Software.
This report presents a comprehensive overview, market shares, and growth
opportunities of Intelligent Thermal-Fluid Simulation Software market by product type,
application, key players and key regions and countries.
Market Segmentation
Segmentation by Type:

Single-Physics Type (1 Physical Field)

Dual-Physics Coupling Type (2 Physical Fields)

Multi-Physics Coupling Type (3—4 Physical Fields)

Highly Multi-Physics Type (?5 Physical Fields)

Segmentation by Real-Time Capability:
Offline High-Precision Simulation
Rapid Simulation
Near-Real-Time Simulation

Real-Time Simulation

Segmentation by Precision:

Standard Precision

High Engineering Precision
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Segmentation by Application:
Automotive
Aerospace & Defense
Energy
Electronics & Semiconductors
Industrial

Others

This report also splits the market by region:
Americas
United States
Canada
Mexico
Brazil
APAC
China
Japan
Korea

Southeast Asia
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The below companies that are profiled have been selected based on inputs gathered
from primary experts and analyzing the company's coverage, product portfolio, its

market penetration.

Synopsys

Cadence Design Systems

COMSOL
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Flow Science

Simerics

Convergent Science

Siemens Digital Industries Software
Dassault Syst?mes

AVL List

ENGYS

SimScale

FIFTY2 Technology

Nanjing Tianfu Software

Pera Global

TenFong Technology

Beijing YunDao Zhizao Technology
ZWSOFT

Prometech Software

AdvanceSoft

Software Cradle
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1 SCOPE OF THE REPORT

1.1 Market Introduction

1.2 Years Considered

1.3 Research Objectives

1.4 Market Research Methodology

1.5 Research Process and Data Source
1.6 Economic Indicators

1.7 Currency Considered

1.8 Market Estimation Caveats

2 EXECUTIVE SUMMARY

2.1 World Market Overview
2.1.1 Global Intelligent Thermal-Fluid Simulation Software Market Size (2021-2032)
2.1.2 Intelligent Thermal-Fluid Simulation Software Market Size CAGR by Region
(2021 VS 2025 VS 2032)
2.1.3 World Current & Future Analysis for Intelligent Thermal-Fluid Simulation
Software by Country/Region (2021, 2025 & 2032)
2.2 Intelligent Thermal-Fluid Simulation Software Segment by Type
2.2.1 Single-Physics Type (1 Physical Field)
2.2.2 Dual-Physics Coupling Type (2 Physical Fields)
2.2.3 Multi-Physics Coupling Type (3—4 Physical Fields)
2.2.4 Highly Multi-Physics Type (?5 Physical Fields)
2.2.5 Intelligent Thermal-Fluid Simulation Software Market Size by Type
2.2.5.1 Intelligent Thermal-Fluid Simulation Software Market Size CAGR by Type
(2021 VS 2025 VS 2032)
2.2.5.2 Global Intelligent Thermal-Fluid Simulation Software Market Size Market
Share by Type (2021-2026)
2.3 Intelligent Thermal-Fluid Simulation Software Segment by Real-Time Capability
2.3.1 Offline High-Precision Simulation
2.3.2 Rapid Simulation
2.3.3 Near-Real-Time Simulation
2.3.4 Real-Time Simulation
2.3.5 Intelligent Thermal-Fluid Simulation Software Market Size by Real-Time
Capability
2.3.5.1 Intelligent Thermal-Fluid Simulation Software Market Size CAGR by Real-
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Time Capability (2021 VS 2025 VS 2032)
2.3.5.2 Global Intelligent Thermal-Fluid Simulation Software Market Size Market
Share by Real-Time Capability (2021-2026)
2.4 Intelligent Thermal-Fluid Simulation Software Segment by Precision
2.4.1 Standard Precision
2.4.2 High Engineering Precision
2.4.3 Intelligent Thermal-Fluid Simulation Software Market Size by Precision
2.4.3.1 Intelligent Thermal-Fluid Simulation Software Market Size CAGR by Precision
(2021 VS 2025 VS 2032)
2.4.3.2 Global Intelligent Thermal-Fluid Simulation Software Market Size Market
Share by Precision (2021-2026)
2.5 Intelligent Thermal-Fluid Simulation Software Segment by Application
2.5.1 Automotive
2.5.2 Aerospace & Defense
2.5.3 Energy
2.5.4 Electronics & Semiconductors
2.5.5 Industrial
2.5.6 Others
2.5.7 Intelligent Thermal-Fluid Simulation Software Market Size by Application
2.5.7.1 Intelligent Thermal-Fluid Simulation Software Market Size CAGR by
Application (2021 VS 2025 VS 2032)
2.5.7.2 Global Intelligent Thermal-Fluid Simulation Software Market Size Market
Share by Application (2021-2026)

3 INTELLIGENT THERMAL-FLUID SIMULATION SOFTWARE MARKET SIZE BY
PLAYER

3.1 Intelligent Thermal-Fluid Simulation Software Market Size Market Share by Player
3.1.1 Global Intelligent Thermal-Fluid Simulation Software Revenue by Player
(2021-2026)
3.1.2 Global Intelligent Thermal-Fluid Simulation Software Revenue Market Share by
Player (2021-2026)
3.2 Global Intelligent Thermal-Fluid Simulation Software Key Players Head office and
Products Offered
3.3 Market Concentration Rate Analysis
3.3.1 Competition Landscape Analysis
3.3.2 Concentration Ratio (CR3, CR5 and CR10) & (2024-2026)
3.4 New Products and Potential Entrants
3.5 Mergers & Acquisitions, Expansion
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4 INTELLIGENT THERMAL-FLUID SIMULATION SOFTWARE BY REGION

4.1 Intelligent Thermal-Fluid Simulation Software Market Size by Region (2021-2026)
4.2 Global Intelligent Thermal-Fluid Simulation Software Annual Revenue by
Country/Region (2021-2026)

4.3 Americas Intelligent Thermal-Fluid Simulation Software Market Size Growth
(2021-2026)

4.4 APAC Intelligent Thermal-Fluid Simulation Software Market Size Growth
(2021-2026)

4.5 Europe Intelligent Thermal-Fluid Simulation Software Market Size Growth
(2021-2026)

4.6 Middle East & Africa Intelligent Thermal-Fluid Simulation Software Market Size
Growth (2021-2026)
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5.1 Americas Intelligent Thermal-Fluid Simulation Software Market Size by Country
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5.2 Americas Intelligent Thermal-Fluid Simulation Software Market Size by Type
(2021-2026)

5.3 Americas Intelligent Thermal-Fluid Simulation Software Market Size by Application
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5.4 United States

5.5 Canada

5.6 Mexico

5.7 Brazil

6 APAC

6.1 APAC Intelligent Thermal-Fluid Simulation Software Market Size by Region
(2021-2026)

6.2 APAC Intelligent Thermal-Fluid Simulation Software Market Size by Type
(2021-2026)

6.3 APAC Intelligent Thermal-Fluid Simulation Software Market Size by Application
(2021-2026)

6.4 China

6.5 Japan

6.6 South Korea
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6.7 Southeast Asia
6.8 India
6.9 Australia
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7.4 Germany
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10.7 Global Intelligent Thermal-Fluid Simulation Software Forecast by Application
(2027-2032)
10.7.1 GCC Countries Market Intelligent Thermal-Fluid Simulation Software Forecast

11 KEY PLAYERS ANALYSIS

11.1 Synopsys

11.1.1 Synopsys Company Information

11.1.2 Synopsys Intelligent Thermal-Fluid Simulation Software Product Offered

11.1.3 Synopsys Intelligent Thermal-Fluid Simulation Software Revenue, Gross Margin
and Market Share (2021-2026)

11.1.4 Synopsys Main Business Overview

11.1.5 Synopsys Latest Developments
11.2 Cadence Design Systems

11.2.1 Cadence Design Systems Company Information

11.2.2 Cadence Design Systems Intelligent Thermal-Fluid Simulation Software
Product Offered

11.2.3 Cadence Design Systems Intelligent Thermal-Fluid Simulation Software
Revenue, Gross Margin and Market Share (2021-2026)

11.2.4 Cadence Design Systems Main Business Overview

11.2.5 Cadence Design Systems Latest Developments
11.3 COMSOL

11.3.1 COMSOL Company Information

11.3.2 COMSOL Intelligent Thermal-Fluid Simulation Software Product Offered

11.3.3 COMSOL Intelligent Thermal-Fluid Simulation Software Revenue, Gross Margin
and Market Share (2021-2026)

11.3.4 COMSOL Main Business Overview

11.3.5 COMSOL Latest Developments
11.4 Flow Science

11.4.1 Flow Science Company Information

11.4.2 Flow Science Intelligent Thermal-Fluid Simulation Software Product Offered

11.4.3 Flow Science Intelligent Thermal-Fluid Simulation Software Revenue, Gross
Margin and Market Share (2021-2026)

11.4.4 Flow Science Main Business Overview

11.4.5 Flow Science Latest Developments
11.5 Simerics

11.5.1 Simerics Company Information

11.5.2 Simerics Intelligent Thermal-Fluid Simulation Software Product Offered

11.5.3 Simerics Intelligent Thermal-Fluid Simulation Software Revenue, Gross Margin
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and Market Share (2021-2026)

11.5.4 Simerics Main Business Overview

11.5.5 Simerics Latest Developments
11.6 Convergent Science

11.6.1 Convergent Science Company Information

11.6.2 Convergent Science Intelligent Thermal-Fluid Simulation Software Product
Offered

11.6.3 Convergent Science Intelligent Thermal-Fluid Simulation Software Revenue,
Gross Margin and Market Share (2021-2026)

11.6.4 Convergent Science Main Business Overview

11.6.5 Convergent Science Latest Developments
11.7 Siemens Digital Industries Software

11.7.1 Siemens Digital Industries Software Company Information

11.7.2 Siemens Digital Industries Software Intelligent Thermal-Fluid Simulation
Software Product Offered

11.7.3 Siemens Digital Industries Software Intelligent Thermal-Fluid Simulation
Software Revenue, Gross Margin and Market Share (2021-2026)

11.7.4 Siemens Digital Industries Software Main Business Overview

11.7.5 Siemens Digital Industries Software Latest Developments
11.8 Dassault Syst?mes

11.8.1 Dassault Syst?mes Company Information

11.8.2 Dassault Syst?mes Intelligent Thermal-Fluid Simulation Software Product
Offered

11.8.3 Dassault Syst?mes Intelligent Thermal-Fluid Simulation Software Revenue,
Gross Margin and Market Share (2021-2026)

11.8.4 Dassault Syst?mes Main Business Overview

11.8.5 Dassault Syst?mes Latest Developments
11.9 AVL List

11.9.1 AVL List Company Information

11.9.2 AVL List Intelligent Thermal-Fluid Simulation Software Product Offered

11.9.3 AVL List Intelligent Thermal-Fluid Simulation Software Revenue, Gross Margin
and Market Share (2021-2026)

11.9.4 AVL List Main Business Overview

11.9.5 AVL List Latest Developments
11.10 ENGYS

11.10.1 ENGYS Company Information

11.10.2 ENGYS Intelligent Thermal-Fluid Simulation Software Product Offered

11.10.3 ENGYS Intelligent Thermal-Fluid Simulation Software Revenue, Gross Margin
and Market Share (2021-2026)
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11.10.4 ENGYS Main Business Overview

11.10.5 ENGYS Latest Developments
11.11 SimScale

11.11.1 SimScale Company Information

11.11.2 SimScale Intelligent Thermal-Fluid Simulation Software Product Offered

11.11.3 SimScale Intelligent Thermal-Fluid Simulation Software Revenue, Gross
Margin and Market Share (2021-2026)

11.11.4 SimScale Main Business Overview

11.11.5 SimScale Latest Developments
11.12 FIFTY2 Technology

11.12.1 FIFTY2 Technology Company Information

11.12.2 FIFTY2 Technology Intelligent Thermal-Fluid Simulation Software Product
Offered

11.12.3 FIFTY2 Technology Intelligent Thermal-Fluid Simulation Software Revenue,
Gross Margin and Market Share (2021-2026)

11.12.4 FIFTY2 Technology Main Business Overview

11.12.5 FIFTY2 Technology Latest Developments
11.13 Nanjing Tianfu Software

11.13.1 Nanjing Tianfu Software Company Information
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Offered

11.13.3 Nanjing Tianfu Software Intelligent Thermal-Fluid Simulation Software
Revenue, Gross Margin and Market Share (2021-2026)

11.13.4 Nanjing Tianfu Software Main Business Overview

11.13.5 Nanjing Tianfu Software Latest Developments
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millions)

Figure 78. Italy Intelligent Thermal-Fluid Simulation Software Market Size 2027-2032 ($
millions)

Figure 79. Russia Intelligent Thermal-Fluid Simulation Software Market Size 2027-2032
($ millions)

Figure 80. Egypt Intelligent Thermal-Fluid Simulation Software Market Size 2027-2032
($ millions)

Figure 81. South Africa Intelligent Thermal-Fluid Simulation Software Market Size
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2027-2032 ($ millions)

Figure 82. Israel Intelligent Thermal-Fluid Simulation Software Market Size 2027-2032
($ millions)

Figure 83. Turkey Intelligent Thermal-Fluid Simulation Software Market Size 2027-2032
($ millions)

Figure 84. Global Intelligent Thermal-Fluid Simulation Software Market Size Market
Share Forecast by Type (2027-2032)

Figure 85. Global Intelligent Thermal-Fluid Simulation Software Market Size Market
Share Forecast by Application (2027-2032)

Figure 86. GCC Countries Intelligent Thermal-Fluid Simulation Software Market Size
2027-2032 ($ millions)
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