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• Case Study-University of Wyoming
 Project Background
 Process
 Analysis
 Implementation

• Review Technical Aspects of 
Thermal Energy Storage Systems

Presentation Objectives
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General Campus Statistics 
• Founded in 1886
• Located in Laramie Wyoming
• Student Enrollment-9,500 

(Laramie) – 14:1 Student/Faculty 
Ratio

• Buildings on Steam-87 (6.0M sqft)
• Buildings on CHW-29 (1.8M sqft)  
• 400 Division 1 Student Athletes

University of Wyoming
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Laramie Design Conditions
• 7,200’ Above Sea Level
• Summer 1%

• 82 DB, 58 WB
• 80 CDD (65F)

• Winter 1%
• -3 DB
• 8,690 HDD (65F)

• Climate Zone 6B

University of Wyoming
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Campus Cooling Statistics
• Central Energy Plant (CEP)

• (2) Water Cooled Chillers
• 2,400 Tons of Chiller Capacity
• Variable Primary CHW Pumping
• Current Peak Load-1,600 Tons
• (2) Plate and Frame Hydronic 

Economizers ~ 1,000 T
• 6 months of “Free Cooling”
• 525 HP of CHW/CW Pumping 

Capacity
• 29 Connected Buildings

Campus Cooling

CEP
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Campus Cooling
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Campus Cooling

Campus Cooling Statistics
• District Cooling System

• Supplies 1/3 of Campus Area
• Combination of Direct Buried 

and Tunnel Piping
• 14” CHWS/R Mains
• 17,000’ of CHW Distribution
• 200,000 gallons
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Annual Cooling Load Profile

Campus Cooling
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Monthly Cooling Load Profiles

Campus Cooling
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Load Projections

Capacity vs Load Growth
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Projected Major Growth Area
• North-West Campus-Project Focus
• North-East Campus

Capacity vs Load Growth

North-West Campus

North-East 
Campus
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Cooling Options Available
• Evaporative Cooling
• CEP Expansion
• Increased Distribution
• Another Chiller Plant
• Thermal Energy Storage

Cooling Options

?
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West Campus Evaporative vs Chilled 
Water Cooled Facilities

• Large Ductwork 
• Tall Floor to Floor Heights
• Difficult with Retrofits 
• Humidity
• 58F Discharge Air Temp
• Continuous Maintenance of RO

Cooling Options
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CHW Flow Analysis-Existing vs. 30 Year Projected

Cooling Options

Existing Load/Distribution Projected Load w/ no Change to Distribution Network
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CHW Flow Analysis-Various Solutions

Cooling Options

Projected with Campus Interconnect Projected Load West Campus Insertion
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CEP Expansion

Cooling Options
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West Campus Plant

Cooling Options
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Site Comparison Matrix

Site Comparison
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Life Cycle Cost Analysis-Basic Steps
• Facility Condition of Existing System (Equipment, Distribution, Efficiencies)
• Identify Campus Loads (Current and Projected)
• Determine Potential Options
• Identify 30 Year Costs 
• Capital-New and Renewal, Equipment, Distribution
• O&M-Utility, Labor, Taxes, Fees
• Compare Performance
• Determine Cost of Financing
• Generate Cash Flow Diagrams
• Compare Net Present Value
• Identify Intangibles
• Perform a Sensitivity Study

LCCA
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2016 Proposed Solution
• New Heating Plant on West Campus
• Chilled Water Thermal Storage on 

West Campus

Analysis Results
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Visually Acceptable?
• Overall Architectural Design
• Scale
• Existing Views
• Integration with Masterplan

Appearance 

                   
University’s Long Range Development Plan
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Architectural Design

Appearance

Classical ArchitectureContemporary Architecture
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Compare Costs and Acceptable Solutions
• 2018 Exterior Design Advisory Committee

• Architectural Design
• Location
• Future Vision of the University

Appearance 
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Concept of TES-Pros
• An Energy Storage System
• Utilize Existing Infrastructure
• Advantageous To:

• Nighttime Wetbulb Depression
• Electric Rate Structure
• Full Load Efficiency
• Flexibility in Plant Operations
• Firm Capacity
• Reduction in Equipment Capacity 

Requirements
• Reduced Emissions at Electric Utility
• Possibility of Fire Water Storage

Thermal Energy Storage
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Concept of TES-Cons
• Size of Tank
• Tank Appearance
• Importance of Chemical Treatment

• PH, Corrosion Protection, 
Biological Control

• System Pressure Control
• Importance of System DT
• TES Tank Design

• Insulation
• Diffuser Design

Thermal Energy Storage
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Engineering Design
• Project Chilled Water Hourly Load Profile
• Determine “Free” vs “Chiller” Cooling Hours
• Identify Associated Costs
• Daily ton-hour Production/Storage Requirements

Thermal Energy Storage
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Engineering Design
• Size Tank

• System DT
• Tank Height to Diameter Ratio-Efficiency
• Diffuser Design-Thermocline Efficiency (2-10’)

• Determine Required Volume
• Determine Tank Cost ($1.50/gal)

Thermal Energy Storage
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Engineering Design

Thermal Energy Storage

Discharging SchematicCharging Schematic
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University of Wyoming

Outcome
• Upsize (1) Chiller at Existing CEP
• 20 Deg F Coil Requirements
• 11,000 Ton-Hr Tank
• 1.8M Gallon
• 15’ Tank Burial Depth 
• Northern Location
• Pumps Integral to New HW Plant
• Minimal Distribution Upgrades
• Groundbreaking Summer 2019
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Q&A

Thank You!

Open Question Session

Contact Information
Frosty Selmer: Fselmer@uwyo.edu
Bill Koller: Bkoller@glhn.com 
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