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Technology Overview 

The thermal simulation of engineering systems is often constrained by labor-intensive iterative processes and heavy 
dependence on empirical human expertise. To address this, we developed an innovative machine learning approach to 
predict and simulate the thermal performance of engineering cooling systems. By combining a non-linear regression 
algorithm and a specialized neural network, this approach uses a non-linear regression model to describe temperature 
profiles, while the neural network predicts the coefficients of the simulation model. This enables precise assessment 
and prediction of the thermal performance of specific engineering cooling systems. The methodology allows designers 
to quickly simulate the thermal efficiency of engineering systems and optimize the system parameters effectively 
without the need for time-consuming manual thermal and fluid simulations. The technology can be applied across 
diverse industries, including sustainable engineering system design and optimization, engineering design and 
optimization, green technologies. 

 

 

Technical Features & Specifications 

The system is an integrated AI architecture consisting of two machine learning algorithms. It can predict and simulate the 
thermal performance of engineering cooling systems. The first is a non-linear regression model. The objective is to extract 
the features, represented as coefficients, from historical cooling performance data. These coefficients reflect the 
relationship of time and temperature of cooling systems, accurately approximating the cooling performance behavior. 
The second is a branched neural network. The goal is to establish the correlation between the thermal performance 
graph, represented by non-linear regression coefficients, and the specified cooling system. 
  
Regarding collaboration partners, we can team up with AI application providers to jointly develop solutions tailored to 
specific domains. We can also offer comprehensive AI engineering solutions for industry enterprises that may not have 
the necessary development resources. 
 

Potential Applications 

1. System simulations and design optimization across various industries, including mechanical design, thermal 
systems, automotive, aerospace systems, and healthcare systems, aim to address the challenges of time-
consuming manual simulations and reliance on empirical expertise. 

2. System simulations and design optimization in sustainable engineering systems and green technologies focus on 
evaluating and identifying optimal solutions for complex challenges that designers and engineers find difficult to 
solve. 

The final solution can be deployed as an AI web service for organizational use, or it can be made available as APIs for 
integration with other applications or services. 

 

Technology Readiness Level (TRL) 

Level 6 Technology demonstrated in relevant environment 
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Unique Value Proposition 

This is an innovative machine learning method for predicting the thermal performance of engineering systems. 
Combining a non-linear regression model and a neural network enables the precise prediction of thermal performance 
behavior of engineering cooling systems. It empowers designers to simulate cooling efficacy and identify optimal design 
parameters without relying on manual and laborious thermal fluid simulation processes. 

 

Ideal Collaboration Partner / Collaboration Model: 

Ideal Collaboration Partner: AI solution provider 

Ideal Collaboration Model: Co-develop AI solutions for engineering systems  
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