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Presentation Objectives

o e |dentify steam production and distribution
| hurdles for a campus wide system.
' o |denfify strategies for overcoming recognized
Issues.

o |denfify results of implemented issues.
e Share relevant solution experience




University of Arizono

neral Campus Stafistics
e 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
e Classrooms
e Offices
Dormitories/Student Housing
Research Laboratories
Large Auditoriums
Level | Trauma Hospital
NCAA Division | Sports Complexes




son Design Conditions

e 2,500’ Elevation
e Summer 1%:
s+ 104F DB, 66F WB
RS0 CDD (65F)
e Winter 1%
% 32F
% 1,400 HDD (65F)
e Climate Zone 2B
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University of Arizono

ampus Cooling Stafistics

(3) Central Cooling Plants

(22) Water Cooled Centrifugal Chillers With a
Combined Capacity of 33,700 tons

e 30,750 Ton-Hrs of Thermal Ice Storage
. 9 200 HP of CHW/CW Pumpmg Copocﬁry
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University of Arizono

Campus Heating Stafistics

e |Interconnected Campus District Energy System

6.5 Miles of Underground Utility Tunnels

(2) Central Heating Plants

(2) Cogeneration Turbines (Total of 12MW Power Production)
e Steam Generation Capacity of 320,000 lb/hr of 100 psig Sat. Steam
e (12) Bollers Ranging in Capacity from 50,000 Ib/hr to 2,300 lb/hr
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University of Arizona-CHRP

CHRP Heating Statistics

(7) Boilers
e |Installed Capacity-161 KPH
e CHRP Firm Capacity-111 KPH
e Peak 2017 CHRP Load- 111 KPH
e 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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Boller Basics-Tube Configuration
B Tube Water Tube

s Water Circulates Around the Tubes  Water Circulates Within the Tubes

* [ower Capital Cost e Ability for Larger Capacity and Press
* Higher Water Volume e Faster Startup

& Easier fo Maintain Water Level

FOURTH PASS

THIRD PASS

FIRST PASS

SECOND PASS




University of Arizona-CHRP

CHRP Boliler Comparison

O Boilers 1 & 2 (50KPH)
e “D" Type, Water Tube

Q Boilers 4, 5, & 6 (2.3KPH)
e On Demand, Water Tube

. .  Two Step Modulation
e Variable Modulation « Combustion Eff a8
e Combustion Eff. - 83%

e Turndown to 30% Capacity

e Turndown to 30%




Heating
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University of Arizono

Campus Steam Load Profile
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CHRP Steam Production
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University of Arizono

CHRP Steam Load Profile-

February
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University of Arizono

Al tﬁf‘ugh ""'HL(‘H('(’!'}":E wisdom state that a pressure vessel with the largest surface area will be the most efficient, this t X boiler ¢ e » & much safer boiler
:sign. MIURA's proprietary burner is specifically designed for each pressure muliiple tubes wiched ther instea : lure is subs ally tast
el mfultmq in 0[:..”'”‘1‘ P n‘onml‘r:o f\axl al gas and propane burn very cleanly and as a result we can forgo conve al 4 lers in service, as never been a fatality associated with a MIURA boiler failure
/ from flame impingement. By spreading the flame dlrectly onto the water tubes, this greatly reduces the
flame ter n; serature resulting in higher efficiency and lower NOx (without the need for gas re-circulation). In addition, each
pressure vessel includes fin tubes that increases the surface area and turbulent flow to the maximum heat transfer. Most
inporianiy, ach iube nas been oesigned to provide oplimum proection eganst thermal shock,

®.® 2

) Dry Steam
0 Wet Steam

© Economizer
Combustion Air

@ Return Water
Natural Gas

@ Smooth Water Tubes
Metal Burner
@ Finned Water Tubes
Burner Flame

Exhaust Gas

PRE-MIX GAS and AIR

PREMIER
Standard 20ppm . n ESI G N

EFFICIENCY Optional 9ppm!




University of Arizono

)S Of a Low Volume Design
e Easier to Follow Load

e Cold Standby-reduces energy losses associated
with typical startup-purge, and warm-up cycle
e Modularity of Design-

e Ease of change out

* N+] Redundancy is easier to achieve
* Emissions Improvements (Nox, CO2)




University of Arizono

ons of a Low Volume, Modular Design

e Water quality is paramount!
e 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




University of Arizono

Operational Cost Comparison- Radaion Los

Exhaust Loss

Boilers 1-3 vs Boilers 4-6

s Reduction in Boiler Radiation Losses pre- & Posc Purge
0 0.69% vs 0.45% Blow-Down Losses

* Increase in Combustion Efficiency Fuel  Fuel-to-Steam i
0 83% vs 87% In Efficiency Changing Loads

Radiation Loss
at ldle / Stand-by

e Reduction in Standby Losses
Q 345 lb/hr > 3,022,545 Ib/yr |n-Servicej‘"

Efficiency

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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AHSC Boiler Gas

UA Natural Gas Trends-2011-2018
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4,000,000 3,607,061 Theims
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Questions?e

Contact Information:

The University of Arizona
Chris Bansil
Bansilc@email.Arizona.edu

GLHN
Bill Koller P.E., CEM, CBCP

Bkoller@GLHN.com G L l_. h!

ARCHITECTS & ENGINEERS, INC
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