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Campus Background
* Ohio

e Foundedin 1833

e 2,900 Students

e Distributed Heating and Cooling Systems

e 79 Campus Buildings
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— 15 buildings on central cooling = ab® o
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Science Center Background

* Largest energy consumer on campus
e 229,000sf

 Constructed in 2000; and fused four

separated building spaces together 5

 Mixed-Use Facility

— Teaching Labs
— Research Labs
— Vivarium 03ERLIN
_ COLLEGE
Lecture Theatres Sract
— Offices CENTER

— Greenhouse
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Project Motivation

e First re.commissioning project for Oberlin College

e |dentify O & M enhancements that result in

Energy efficiencies and savings

Oberlin

2. Occupant comfort ol J[
: : [Fclle
3. Indoor air qualit ;
Dor SRS Action Plan
4. Training opportunities

* Optimize control systems

 RCx value beyond energy savings to safety, campus planning, & operations.

* Impact our commitment to become a carbon neutral campus
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Expectation of Re-Commissioning

 Reduced energy consumption in the Science Center
* I|dentification of building specific equipment deficiencies

* Identification and prioritization

of ECM'’s

* Understanding of District

Energy Systems
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Project Approach

e Education
— Student learning

e Collaboration

— Oberlin teams
— Other related Science Center and building system projects
— Other relevant campus partners

* Holistic system thinking

— Science Center as part of larger campus system
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Unexpected Results

Building performance issues due to timing of chilled water plant start-up

Building performance issues due to plant steam delivery pressure

Applicable to primary institution mission of education

Additional value to airflow PM and

carbon neutral campus

planning efforts
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Re-Commissioning Process

Implementation

Plannin Investigation
8 8 and Turnover
* Initial Site Survey * Diagnostic Monitoring Plan * Detailed Scope of Work for
Capital Improvement
. i * Current System Performance Projects

* Review System Design
* Facilities Management Staff * Budget Estimates

« Utility Benchmarking Interviews * Implement Modifications
* Energy Conservation Analysis * Final Re-Cx

* Energy Audit .

. * Detailed Functional Testing \I\llleia;ure.ment and
. Program erification
L/ Energy Conservation ‘ I T ° Operator Training
i i * Functional Testin
Considerations 8 . Re-Cx Manual

* Draft Report . i

« Detailed Re-Cx Plan :Rnei:;rg‘:r:sendatlons for Future
* Issues Log

Review systems Optimize Train
Operations Performance Staff
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Our Re-Commissioning Goals

~

 Reduce Energy Consumption

e Optimize Efficiency

e Lower Maintenance Costs

* Improve System Reliability

* Improve Equipment Life
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Typical Re-Cx Opportunities

e Simultaneous heating and cooling
e BAS programming vs. actual operation

e Chilled water bypass and leaks

* Corroded coils

* Equipment not responding to controls/disconnected
* Controls sensors out of calibration
* Lack of water treatment

* Incorrect cooling load calculations

 Low Delta-T syndrome
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Planning

Interview Technical Support Staff

Owner occupants

i
I'M HOARDIMG MY
KNOWLEDGE IM

* Operations staff CASE T EVER )
\ NEED IT.
oo H—III -
* Facility team &

HVAC/controls staff
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Investigation — Winter Operation

* Recurring interview comment — Cold In Winter!

* AHU and terminal equipment heating coils and actuators were operational

and in fair condition

0OC-W015B-ZoneTemp

* So why are we cold? ,0 | Ny |
i L( L ﬂ# \%qu"u ﬁ
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Investigation — Winter Operation

e System designed for an building inlet steam pressure of 25 psig.

* Building receiving between 8 and 9 psig

* Majority of the heating systems in the building not achieving design

capacities
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Winter Operation Solution

e 2 buildings are driving the need for lower than design delivered steam
pressure

e Consider new design efforts at those buildings to either modify the size of

the PRV station or install de-centralized steam generation

OBERLIN
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Investigation — Spring Operation

* Recurring interview comment — Hot and cold swings in the spring!

* Science Center has a local air-cooled chiller to carry the springtime

cooling load
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Investigation — Spring Operation
* AHU Supply Air Temperature swings of up to 22 deg F

 Manual manipulation of air handling equipment to “choke off”

chilled water usage
e District chilled water not available

during shoulder season
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Investigation — Spring Operation

* Local chillers/pumps are undersized for building load

e Chillers at full capacity equate to less than 45% of building design
cooling load

2
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Spring Operation Solution

* Fix failed chilled water valves that lead to excessive chilled water
usage

e Consider de-centralized cooling for the critical Vivarium AHU during
shoulder season
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| essons Learned

 When performing building level Re-Cx, consider scope to investigate
district energy systems

e Consider review of district energy delivery conditions during either
building renovations or new building design
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Questions?

Jeremy Bartlett, CxA
Field Services
Jeremy.barlett@rmf.com & rmf.com

Meghan Riesterer cem, cDSM, LEED BD+C

Oberlin College Assistant Vice President Energy
Management & Sustainability

Meghan.riesterer@oberlin.edu &
oberlin.edu/sustainability
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