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Executive Summary
Approach

Commercial buildings waste on average 30% of their enéb@yE, 20102 / | Q& | ldeie@dy OK
managementherefore focuseson demandside management bynplementing necost to lowcost
provenconservation anenergy efficiency measures firsthis is accomplished via the building
automation ystem(BASWhich is softwareghat operates twethirds of thecampusheating, ventilation,

and air conditioning (HVAC) whican represen0-50> 2 F | 0 dzA f Rasyg8 @A 2002 G | €
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management at WCU. Investments in metering halewed WCU to benchmark energy usage for 95%
of the 40 largest buildings on campus compared to 12% in FY IRiisShas brought to lighhat five
buildings account for almost 2% of all utility costs on campy(see pg. %

Summary of Fiscal Ye20/21:

$1.5 Million in Total Avoided Costs since FY13/14
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Total Steam meter upgrades HB1292 Energy Savings

1 Total avoided costs afver $1.5 million since 201$800,000 in energy saving& 00,000 in
recovered steam planbperationalcosty

1 Submitted $229,00th HouseBill 1292 energy savings carry forward (13 projects compared to 9 for
the previous year). Fgrerspective, the electric savings alone (2.7 million kWh) would require over
$4,000,000 in solar to generate.

1 Recovered $4,137in steam plant operationgver $700,000 in recovered steam plant operational
costs since 2013)



https://www.energy.gov/eere/buildings/about-commercial-buildings-integration-program
https://www.eia.gov/consumption/commercial/reports/2012/energyusage/
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T wSLX I OSR ™ ¢ dat Dé HuSedLhilled @ny andNiRufe deduced usage alymost50% in
the first 6monthsfor an avoided cost of over $30,008s of July, the largest chiller is now only used
for redundancy. On the older system, it was not uncommon to see all three chillemgg.

1 Completed controls upgrade of the Ramsey Arena air handlers from pneumatic to direct digital
control (DDC) and replaced origimalt water and chilled water valves on all 7 units.

1 Replaced failed controllem air handler three at Stillwell bere Christmas. With the new controller,
we can now uroccupy the entire academic wing of Stillwell which was previously running 24§ .
has reduced usage by approximately 10% for an avoided cost of around $10,000.

1 Worked with design enginegrcommisioning agers, and controls contractaover the past 5
yearson the HVAC and lab ventilation systems atAp®daca Science Buildinfipe most canplex
building on campuss finally online and utilizes an energy recovery lampecover thermal energy
exhausted by the laboratoridgs preheat or precool incoming air.

1 Taal Utilities forF20/21 - $3.5 million(electric- $2.3 million ; natural gas- $736,000; water -
$356,000

Total Utilities FY20/21
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Natural Gas - 5736,296 ; 21% of utility costs
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Water - $354,074 ; 10% of utility costs
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Electridéty accounts fotwo-thirds of all utility costX ® ®
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Total Energy Usage FY20/21 (MMBTUs)
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5,000 Electric- 42% of total energy
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However, electricity is less than hafftotal energy usagemore financial savings by reducing electricity, but more
energy savings by reducing natural gas usage. Electric usage does not account for source usage and inefficiencies.

FY20/21 Usage

Energy Usage Reduction (kBTUs / ft?)
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WCUcurrently stands at a 3@ reductionin energy usage intensity (Eafthow much energy we use per
square foot of campysompared tathe baseline gar of 20022003 andcontinues to exceethe State

9y SNHE& hFTFAOSQa ! GAf Al eCeftdinig/AlyHI1A5 LKA AOZ K DEA @&l &
reduction,typical electric bills for campus werewn 25% starting in pxil of 2020(see Addendum for

longterm energytrendsstarting on p.23

To redice campus EUI lyst 1%requiresa reduction of 6 billiofBritish Thermal Units dTUs (1 match
NELINBaASyidia (GKS SldA@lItSyid SySNHe Ay M .¢!0d C2N
1,800,000 kWh (over $100,000 in electrical usage) or 60,000 therms (almost $30,000 ingetyral

Overall campus electric demand (kW) is also trending downward despite a 25% increase in building
square footage and an additional 4,000 studef@8% increasejince FY2005/2006he graphbelow is
compressed tshow 12 months which can exaggeratendsand doey” Gaitor weather but in general

the overall monthly demand is trending downward before and after COVID (e gpffitJunethe uptick
in electric demand since stedts and staff have returned &ill lower thanin previous yearg

Thehighest peak demandf 8,640 kWivas back in Agust of 2013monthly cost of over $300K}-or
perspective, if the average person can maintain 100 watts on a bicycle, it vamplater 86,400 people
(pedaling to meet acampus demand of 8,640 kW.
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Building Usage

Of the 40largest buildings on capus, five account for almost 2&for all utility costgenergy and
water), the top 15 buildings account for 50% of campus utiliti@sntinued faus on the top tier of the
most expensive buildings will yield the greatest financial, energy, angda@Andgs.

. Built / Last Major . % of
Building A Utility Cost Campus
Renovation
[~ | [ - | Cost Top 5 buildings represent 24%
Hunter Library 1982 of campus utilities
Ramsey Arena Center s 194,446 4.8% $965,436
Health and Human Sciences 2012 S 177,389 4.4%
Belk Building* 1971 S 166,567 41.1%
Stillwell Science Building 2008 S 166,406 4.1%
Bardo Arts Center® 2004 S 165,592 4.1%
Courtyard Dining Hall* 2009 S SO0 3.7%
Natural Science Building 1977 S 140,015 3.4%
Coulter Building 1978 S 110,326 2.7%
Balsam Residence Hall 2009 S 97,222 2.4%
Top 15 buildings represent

Campus Rec Center 2008 S 86,772 2.1% 50% of campus utilities
Brown Dining Hall 2017 $ 85,776  2.1% $2,043,792
Albright-Benton Residence Hall 1962 S 69,613 1.7%

*meter data incomplete due to steam condette leak or electric meter failure

(Bigger targes=bA 3 S NJ 2 LJLJZ RelrideyRicharkisdra £

Opportunitiesand status of he top 10 most expensivduildings are as follows:

1 1)Hunter Library- $260,628¢ Previously Hunter Library had a total utility cost over $300,000, a
second portable metefound the
steam data to be suspect,
replacement of the existing stea
condensate line is pending BAS
upgrade of the chiller plant along wit
BTU meter upgrades have reduced
usage on that plant by 50% and save
over $30,000 in the first six months
(see page 16or details) Amajor
renovation of the building mechanica
systems is needed.ast major
renovation was 38 yeaiayo,in 1982.
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1 2)RamseyArenaCenterq $194,446- With the third phase of tie VFD / BAS controls upgrade
complete Ramsey has an avoideteetrical cost obver$100,000to date (page20). Phase 4
and 5 will include replacing the pneumatic controls on the concourse and office areas.

1 3) Health and Human Scien@&uildingg $177,389 Despite housing an anatomy lab, campus
servers, multiple hoods, and a PT clinidwmtierapy pool, HHS operates at an ENERGY STAR
level for an office building (#5percentile of energy usage compared to similar building stock).
This performance is due to a building tuap project initiated in 2015 along with the
implementation of schedling software (Events2HVAB)heat and cool spaces as needed using
the 25Live schedul€ontinued vigilance is still needed to maintttie 30% redutton and
$50,000 in annual savinghe oversized chiller and needs of the Anatomy Lab also require
monitoring to balance dehumidification and prevent owsicling otthe chiller.PostCOVID
(whenX?), an additional 2630% could be saved by wtcupying norcritical areas over the
weekends during spring, fall, and winter (reducing operating days fron5tays a week).
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1 4) BelkBuildingg $166,567- Built in 1971, Belk would need a major mechanical renovation to
achieve significant energy savings. Improved scheduling has already reduced run hours by 30%.
Cost above is prior to scheduling adjustment, building meter failed one month after adjustment.
While a new meter has been installed, additional configuration is stiII needed.
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1 5) Stillwell Science Building $166,406- This building is scheduled for a partial backfill once the
Apodaca Science Building is completed as some of the existing hdbls veimoved as classes
move to Apodaca. The recent emergency replacementi@fcontrols on air handler 3 has
allowed us to urpoccupy the academic wing which was previously running Z@sdate, his has
reduced usage by approximately 10% for an avoiddity cost of around $10,000.
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< % T 1 6) Bardo Arts Centeg
$165,592- BAS upgrade to
just the Museum took

place in 2019 to help
improvethe humidity

control necessary for
accreditation (many
museums and collections
require a history of
temperature and humidity
control before loaning out
works of art). While
additional programming
software and training was
purchased to initiate a building tungp, progress continues to be slow. While completed in the
SIENI @& unnnQa (K $nthelatt 908 £SHDiK olirdded &lté wok iith Bve@®for
experiencedrendors (if you can imagine meeting your current office demands while still using
Windows 95). Maintenance contract with BAS vendor will focus on continuing the building tune
up. By simplyrunning the Theatre HVAC for events only (previously runningI@m) has

saved over $12,000 a year (over $60,000 to date).

R Mgl R i A T D R T B A

1 7)Courtyard Dining; $151,939 The most expensive building per square foot on campus. The
campus average for utilitiés less thars1.00/ft 2while Courtyard is ove$4.00 / £ (in fairness
it is a dining hall, howeveitQ @nergy usage intensity is still above the nation median vidue
dining hall3. A feasibility study istill needed to see if makap air can be provided directly to
the existing kitchen hood€urrently all makeup air for the kitchen area is conditioned air
6KSIFGSR yR 022t SR0O LINE @A R @nRead & makddpiradtbeh f RA y 3
kitchen
exhaust) This
creates
comfort
issues when
hot, humid
outside air
must be
conditioned
and supplied
to the
kitchen, in
addition to
the full load
created by
occupants. A
BAS upgrade is also on the horizon.
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1 8) Natural Science Building$140,015- built in 1977, scheduled for demolition in 202Despite
having 21 buildings on campus larger than NSB, itfewah on the list for using thenost
steam of any buildingn campudast year, demonstratingow energy intensive an inefficient
science building can be.

1 9)Coulter Buildingg $110,326- Built in 1978the current HVAC systema#i pneumatic and
requires amajor renovation

10
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1 10) Balsam Residence Hal$$97,222- Balsam is in the top 10 as it houses a chiller plant
both itself, Blue Ridge Residence Halld Courtyard Dining. While Courtyard chilleater
usage has been accounted fturther refinement is needed to separathilled waterusage
from Balsam and Blue Ridge. Opportunities teoacupy (relax the cdimg setpoints¥or the
majority of the rooms exist over the summer when the building is ymtbdically for
conferences. This opportunity also exists for Blue Ridge and Harrill Residence Halls and only
requires minor coordination to arrangas it can ke done remotely.
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Utility coststotaledg Excel 3D maps

Conservation. Efficiency. Renewables.
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