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Q&A Will Not Be Answered Live

Please submit questions in the Q&A box. 
The presenters will respond to questions off-line. 



North Carolina 
State University

NORTH CAROLINA STATE UNIVERSITY

• Founded in 1887 in Raleigh, North Carolina

• 36,000 Students

• 8,800 Faculty and Staff

• 12 colleges representing all major academic 
fields

CENTENNIAL CAMPUS

• Public-Private research campus

• 70+ corporate, government and nonprofits

• 70+ research and academic units

• Home to College of Engineering, College of 
Textiles and Institute for Emerging Issues



CENTENNIAL BIOMEDICAL 
CAMPUS PLANT

- 4,800 TON CHW
- 80,000 PPH STEAM

YARBROUGH PLANT
- 10,000 TON CHW
- 200,000 PPH STEAM

CATES PLANT
- 4,000 TON CHW
- 100,000 PPH STEAM
- 11 MW POWER GENERATION

CENTENNTIAL CAMPUS UTILITY 
PLANT

- 11,000 TON CHW
- 25,000 TON-HOURS TES
- 180,000 PPH STEAM
- 5.5 MW POWER GENERATION

NORTH CAROLINA 
STATE UNIVERSITY –
DISTRICT ENERGY

WEST CHILLER PLANT
- 2,000 TON CHW



Problem: Growth 
on Centennial 
Campus







On-Peak Cost

• $19.29/kW Summer Demand 
Charge

• $14.15/kW Winter Demand 
Charge

• $0.054 per kWh Energy Charge

Off-Peak Cost

• $0.89/kW Demand Charge

• $0.049/kWh Energy Charge

Utility Cost Savings – Time of Use



Average Monthly Demand 
Charge Savings:
2,000 kW per month

Estimated Annual Savings  
$290,000+/year



Connectivity



Connectivity: Discharge



Connectivity:  Charge



• PLC Based Control System

• Desired Automatic Dispatching

• Capital Project Limitations

• Predictive Weather Data

• Operator Control

Challenge:  Operation and Control



Forecast Accuracy

• Importing 24-hour data daily via API

• Forecasting campus demand based 
on forecast enthalpy



Forecast Accuracy



• Forecast ton-hours

• Tank capacity

•Available chillers

Sequencing





•Alarms

•Operational Chiller 
Selection

Alarms & Operator Control



• Foundation System

• Stairs vs Ladder

• Thermowells vs string 
temperature sensors

•Dual level transmitters

• Façade & Roof

Design Decisions



• Chiller Maintenance Routine

• Building Controls – Predictable 
temperature spikes at chiller 
startup

• Construction collaboration is 
critical!

Lessons Learned
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