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LEARNING OBJECTIVES

Understand the Impact of AI on Laboratory 
Environments
Assess the Infrastructure Demands of AI-Driven 
Research
Explore 5th-Generation District Systems
Develop Strategies for Resilient and Sustainable AI 
Infrastructure



THE GROWTH OF AI



AI & LABORATORY ENVIRONMENTS

Biomedical & Life Sciences
Drug discovery and protein modeling
Genomics

Physical & Climate Sciences
Materials discovery
Climate modeling

Engineering & Automation
Robotic laboratories
Digital twins

Education & Collaboration
Personalized learning
Data democratization



IMPACT ON INFRASTRUCTURE

Traditional Labs
• Bench science, 

limited computing 
needs, conventional 
HVAC

AI-Enhanced Labs
• Robotics, simulation, 

digital twins, 
growing compute 
density

HPC / Data 
Centers
• High-density racks, 

liquid cooling, 24/7 
compute demand

Campus Utilities
• Integrated energy 

loops, renewable 
sources, heat reuse



HIGH DENSITY DATA CENTERS



THE SUSTAINABILITY CHALLENGE

ENERGY INTENSITY 
DILEMMA

COOLING AND 
WATER DEMANDS

CARBON 
COMMITMENTS



5TH GENERATION DISTRICT SYSTEMS



INTEGRATING AI INTO CAMPUS INFRASTRUCTURE



RESILIENCY AND OPERATIONAL FLEXIBILITY

Redundancy Definition Has Shifted

Distributed Energy = Distributed Risk

Compute Intensity is Doubling Every 18-24 months

Climate and Regulatory Change

Data + Automation = Operational Intelligence



THE PATH FORWARD

Audit and Assess

Know your baseline

Map existing thermal and electrical 
loads

Identify recoverable energy and thermal 
demands

Integrate

Move away from standalone designs

Campus master planning

Go modular with heat pumps, 
substations and distribution loops

Electrify and Decarbonize

Heat pumps instead of fossil fuel

Heat recovery and reuse before new 
generation

Integrate renewables and thermal 
storage



QUESTIONS?
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