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Presentation Objectives
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• Identify steam production and distribution 

hurdles for a campus wide system.

• Identify strategies for overcoming recognized 

issues.

• Identify results of implemented issues.

• Share relevant solution experience 
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General Campus Statistics 
• Chartered 1885

• Located in Tucson Arizona

• Student Enrollment-34,000

• 130 Buildings 

• 13.5M Square Feet of Conditioned Space

• Variety of Campus Building/Space Uses

• Classrooms

• Offices

• Dormitories/Student Housing 

• Research Laboratories

• Large Auditoriums

• Level I Trauma Hospital

• NCAA Division I Sports Complexes 
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Tucson Design Conditions 
• 2,500’ Elevation

• Summer 1%:

 104F DB, 66F WB

 3,310 CDD (65F)

• Winter 1%

 32F

 1,400 HDD (65F)

• Climate Zone 2B

University of Arizona
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Campus Cooling Statistics 
• (3) Central Cooling Plants

• (22) Water Cooled Centrifugal Chillers With a 

Combined Capacity of 33,700 tons

• 30,750 Ton-Hrs of Thermal Ice Storage

• 9,200 HP of CHW/CW Pumping Capacity

University of Arizona
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Campus Heating Statistics 
• Interconnected Campus District Energy System

• 6.5 Miles of Underground Utility Tunnels

• (2) Central Heating Plants

• (2) Cogeneration Turbines (Total of 12MW Power Production)

• Steam Generation Capacity of 320,000 lb/hr of 100 psig Sat. Steam

• (12) Boilers Ranging in Capacity from 50,000 lb/hr to 9,300 lb/hr

University of Arizona
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CHRP Heating Statistics 
(7) Boilers

• Installed Capacity-161 KPH

• CHRP Firm Capacity-111 KPH

• Peak 2017 CHRP Load- 111 KPH

• System Efficiency-77%

CHRP Boilers
HRSG  -33.1 KPH

Boiler 1 -50 KPH
Boiler 2 -50 KPH
Boiler 3 -54 KPH
Boiler 4 -9.3 KPH
Boiler 5 -9.3 KPH
Boiler 6 -9.3 KPH
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Boiler Basics-Tube Configuration

Fire Tube
• Water Circulates Around the Tubes

• Lower Capital Cost

• Higher Water Volume

• Easier to Maintain Water Level

Water Tube
• Water Circulates Within the Tubes

• Ability for Larger Capacity and Pressures

• Faster Startup

University of Arizona



University of Arizona-CHRP

9

CHRP Boiler Comparison 

 Boilers 1 & 2 (50KPH)

• “D” Type, Water Tube

• Variable Modulation 

• Combustion Eff. - 83%

• Turndown to 30% Capacity

 Boilers 4, 5, & 6 (9.3KPH)

• On Demand, Water Tube

• Two Step Modulation

• Combustion Eff. – 87%

• Turndown to 30%
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(N) Steam Reg. Station
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Campus Steam Load Profile

University of Arizona



13

CHRP Steam Load Profile
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CHRP Steam Load Profile-Peak
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CHRP Steam Load Profile-Summer
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Pros of a Low Volume Design
• Easier to Follow Load

• Cold Standby-reduces energy losses associated 

with typical startup-purge, and warm-up cycle

• Modularity of Design-

• Ease of change out

• N+1 Redundancy is easier to achieve

• Emissions Improvements (Nox, CO2)
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Cons of a Low Volume, Modular Design
• Water quality is paramount!

• Lifespan expectations
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Operational Differences

• Higher Eff. @ Higher Fire (>30%)

• Demand Based Capacity Availability 

• Reaction Time Comparison

• Maintenance 

• Automation

• Reliability

• Time of Day Operation

• Safety In Regard to Water Volume
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Operational Cost Comparison-

Boilers 1-3 vs Boilers 4-6
• Reduction in Boiler Radiation Losses

 0.69% vs 0.45%

• Increase in Combustion Efficiency

 83% vs 87%

• Reduction in Standby Losses 

 345 lb/hr  3,022,545 lb/yr

Assumption-NG Cost $6/MMbtu

CHRP Large Boiler Operation Only-$1,057K per year in NG Costs

Combination Operation-$993K per year in NG Costs

Annual Savings of $64,600
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UA Natural Gas Trends-2011-2018



Questions?
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Contact Information:

The University of Arizona

Chris Bansil

Bansilc@email.Arizona.edu

GLHN

Bill Koller P.E., CEM, CBCP 

Bkoller@GLHN.com


