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AI in HVAC Design for Biomedical Facilities: Optimizing Design, 
Qualification, and Review for Precision and Compliance

I n biomedical research facilities, HVAC systems are essential for 3. Case Study 3: AI-assisted design of HVAC systems for an animal 
maintaining the controlled environments necessary for research, research facility led to more efficient airflow management, 
clinical trials, and laboratory operations. Designing HVAC systems reducing energy usage by 18% and improving temperature 
that support optimal air quality, temperature regulation, and regulation in animal holding areas, crucial for maintaining animal 

humidity control—while also meeting strict energy efficiency and welfare and study accuracy.10 
regulatory standards—can be complex and overwhelming.  
 Conclusion 
AI is transforming HVAC design in biomedical settings by offering AI is revolutionizing the design process for HVAC systems in biomedical 
intelligent tools that assist with system optimization, qualification, and facilities. From assisting with system optimization to ensuring regulatory 
performance review. By leveraging vast amounts of data and predictive compliance, AI plays a crucial role in enhancing system performance and 

operational efficiency. The next article will delve into how AI supports algorithms, AI ensures that HVAC systems are designed to meet the 
HVAC operations and maintenance in biomedical facilities, ensuring the specific needs of biomedical environments, from research labs to animal 
continuous optimal performance of these critical systems. facilities and healthcare environments. 
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‘Design Requirements Manual (DRM) News to Use’ is a monthly ORF publication featuring salient technical information that should be applied to the design of NIH 
biomedical research laboratories and animal facilities. NIH Project Officers, A/E’s and other consultants to the NIH, who develop intramural, extramural and American 
Recovery and Reinvestment Act (ARRA) projects will benefit from ‘News to Use’.    Please address questions or comments to: megan.teague@nih.gov   
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