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Executive Summary

Commercial buildings waste on average 30% of their enéb@y=2019.2 / | Q& | ldEMBY OK
Managementherefore focuseson demandside management bynplementing necost to lowcost
provenconservation an@nergy efficiency measures firsthis is accomplished via the building

automation ystem(BASWhich is softvarethat operates twethirds of thecampusheating, ventilation,

and air conditioning (HVAC) whichn represen0-50: 2 F | 0dzAf RAY ARA200R G| £ S

G 2dz OF yQi YI yl 3S g Ruhilethi 2 aa ol Bugir@ss addde | itds dedbiEeptal to
energy management at WCW/ith the upgrade to ultresonic steam condensate meters completed
WCUis now able to benchmarkenergy usage fo85% ofthe 40 largest buildings on campusompared
to 12%of buildingsin FY12/13This has brought to light thatixbuildings account foB0% of all utility
costs on campugseepg. 4. Since FY12/13neter upgrades along withHouse Bill IB) 1292 energy
savings haveesulted in a total ¥oided cost of almost $00,000

1 HB1292 Carry Forward which documents

energy saving projects has grodvom 1292 Carry Forward

$12,349 in FY12/13 to9®,420in FY.8/19 $450,000 $422,931
($422,931to date) $400,000 ]
1 Recovered steam revenue in18119 was $350,000
$114,162($472,728over the pastfour $300.000
years S|nc(=T upgrading to ultraonic). $250.000
9 DuaneStrainwas awardedhe
Outstanding Staff Awardh his first yeaas $200.000
a dedicatedControlsTechniciarfor $150,000 $103.036 $102v83§92 4o
furthering efforts to identifyenergy and $100,000 $64,191
mechanical issudsefore costly $50,000 $22 45937 995’_‘ H H H
breakdowrs. $- -
M The addition of Events2HVAC scheqluling %\\, v\@ %\N (o\ /\\ \® e@@
software at the Healtland Human Science & @\@
Building (HHS) hasduced usage b$2%in <0

the first 12months

1 HHSis now @dnENERGY STAR level for an office building which is notewortsigexang i houses
an anatomy labdata servergor campusmultiple kitchen and fume hoods, and PT clinic with
hydrotherapy poolTotal annual savingsf $50,000:$238,525 in FY12/18ducedto $187,938 in
FY18/19 despite 8% increase in resale electrieraver the same period.

1 Taal Utilities forFYL8/19 - $4,126,076(Electric- $2,656,42Q Natural Gas $880,348 Water-
$515,919

¢t KA&d R20dzySyid adzyYl NRAT Sangiitk & updhteion past yanl©and futéreS | N &
focus.
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https://www.energy.gov/eere/buildings/about-commercial-buildings-integration-program
https://www.eia.gov/consumption/commercial/reports/2012/energyusage/

FY8/19 Usage

WCU currently stands at 8% reductionin energy usage intensity (Eldgmpared tothe baseline gar
of 20022003 and IO dZNNB y if @8 SEOSSRAy3 GKS {idFdS 9ySNHE& hi
2025.Executive @ler 80 calls for a 40% reduction in CO2 emissions compared to a base year of 2005.

WCU is currently at a 7% reducti(see page 2%or details).

Toreduce campus EBl 1%(kBTUs / ff) it would require a reduction of 6,000,000,000 BTUs (1 match
represei & G KS SljdzA @t Sydi SySNHe Ay M . ¢! 0d C2NIJ LISNJ
1,800,000 kWh (over $100,000 electrical usageor 60,000 therms (almost $30,000 in natural gas).

Rough projections shovihé next miéstone of a 50% reduction teelfeasible with the replacement of
older residence halls (addith of Allen and Lower Campus and removabodtt and Walker) along with
10-20% savings from BAS upgrades. Howeveratidition of theApodaca Science Buildiegen with its
aggressive energgarget (138 kBTUSAtcould bringcampus usage back to 45Bespite thisincluding
the steam plant replacemerit the projection(which could bring plant efficiency from roughly 60% up
closer to 80%) puts WCU back up to a 50% reduction.

Overall, theutility cost per square foofelectric, natural gas, and watdncreased slightly from last year

to $1.26/ft 2(natural gas usage decreased slighttylelectric usage decreasdar the fifth year in a

row). The onlyincrease was in water cost up from $4087 in FY17/18 to $515,916 in FY18/19. Ehis
more than a20% increase in cost despite only a 3.5% increase in usage (99,586 kgal to 103,@fdkgal)
is related to a current rate agreement at Noble Hall which is tiefifth most expensive building on
campus in terms of total utilitiegsee pg. 4).

Total
Fiscal Total Skt Utilit $/ % change % change
Year Utilities Fsoqo‘ggz Cost ger Total MMBTUs  \1vi5y MMBTQL’J AL kBTU/f?Z
Gross ft2
2003-04  $3,300,828 2,355,330 $1.40 321,653 $9.19 -24% 136,564 -24%
2004-05 $3,798,840 2,734,121 $1.39 355,204 $9.60 -16% 129,915 -27%
2005-06 $4,385,079 2,734,121 $1.60 317,233 $12.81 -25% 116,027 -35%
2006-07 $4,404,131 2,843,308 $1.55 349,747 $11.66 -17% 123,007 -31%
2007-08 $4,878,278 2,790,749 $1.75 353,251 $12.90 -16% 126,579 -29%
2008-09 $4,388,322 2,863,949 $1.53 357,698 $11.36 -15% 124,897 -30%
2009-10 $4,187,337 2,798,946 $1.50 331,504 $11.71 -21% 118,439 -34%
2010-11 $4,175,587 2,911,228 $1.43 354,487 $10.92 -16% 121,766 -32%
2011-12 $4,293,145 2,954,814 $1.45 343,751 $11.51 -18% 116,336 -35%
2012-13 $4,572,035 3,105,538 $1.47 362,137 $11.78 -14% 116,610 -35%
2013-14 $4,912,535 3,103,210 $1.58 369,976 $12.39 -12% 119,224 -33%
2014-15 $4,682,160 3,103,210 $1.51 366,611 $11.77 -13% 118,139 -34%
2015-16 $4,099,823 3,103,210 $1.32 323,352 $11.59 -23% 104,199 -42%
2016-17 $4,001,151 3,223,781 $1.24 321,023 $11.19 -24% 99,580 -44%
2017-18 $4,085,004 3,282,381 $1.24 338,789 $10.83 -19% 103,214 -42%
2018-19 $4,126,076 3,282,381 $1.26 332,683 $10.85 -21% 101,354 -43%
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UpdatedStrategic Energy Plan Conservation. Efficiency. Renewables.

Built/Renovated ﬂ Building cost ﬂ % of Campus Utilitie B hd

Hunter Library 1982

Courtyard Dining Hall 2009 5232,220 ! Top 6 buildings represent
Ramsey Center 1986 $220,533 5.3% 32% of campus utilities
FPAC 2004 $204,623 5.0% $1,326,459

Noble Residence Hall 2016 5200,343 4.9%

Health and Human Science 2012 5189,427 A4.6%

stillwell 2008 $169,516 4.1%

Belk 1971 $161,036 3.9%

Scott Residence Hall 1969 5130,547 3.2%

MNSB 1977 $124,986 3.0%

Coulter 1978 $109,007 2.6% | PR S —
Balsam Residence Hall 2009 $103,831 2.5% 58% of campus utilities
UC Hinds 1968 $99,437 2.4% $2,397,577
Campus Rec Center 2008 588,959 2.2%

Walker Residence Hall 1972 583,799 2.0%

Of the forty largest buildings on campus, six account for more than 30% for all utility Fostsing first

on this

top tier of usage will yielthe greatest financial and energy savings. Opportunities for the top 6

buildings are as follows:

T

Hunter Library Seam usage increased I$80,000 and needsvestigation. An engineering
study is underwayor the Hunter Chiller Plant before any BAS upgrades are undertdken.
building itself requires a major mechanical renovation and BAS installation.

Courtyard Dining, Afeasibility study is needed to see if malgp air can be providedirectlyto
the existing kitchen hoods. Currently all malge airfor the kitchen areas conditioned air
(heated and cooled) provided by tiledzA f Rwb glirh&hdlers This createsamfort issues
whenhot, humidoutsideair mustbe conditionedand supplied to the kitchenin addition to the
full load created by occupants. A BAS upgrade is also on the horizon.

Ramsey Centar Second phase of VFD / BAS controls upgrade is underway. The newly installed
VMDs havealreadyallowed us to slow a handfof the air handlers down (60 Hz to 50 Hz for

single zone AHUshd is on track to save $25,000 roughly 10%, before the BAS upgrade has
taken place.

Fine and Performing Arts / Bardo Cengekdditional programming softwarand training has

been purtasedto initiate a building tuneup. The test, adjustment, and balancing (TAB) training
this October through the University of Wisconsin aiflogreatly help the building tunep
processFPAC is currently the third highest user of steam behind Huitigarly and Stillwell.

Noble Residence HallResidential Living / TWSA renegotiate water rate?

Health and Human Science Build@urrently at ENERGY STAR level for an office bu{@ig
percentile of energy usage compared to similar building stotijile the addition of
Events2HVAC has placed HHS at this level, the oversized chillezexdsdof the Anatomy Lab
still requires vigilance to balance dehumidification and prevent-@yeting of chiller.
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| UpdatedStrategic Energy Plan Conservation. Efficiency. Renewables.

ENERGY STAR Buildings / Targets

Of the 40 largst buildings, 10 (or 25%) are currently at ENERGY g&FiaRnancelevel (23" percentile

of energy usage compared to similar building stoGkle majority of which are newer residential living
buildings built after 1978. The X axis represents the enesgge intensity (kBTUSHt the Y axis is the
age of the budding and the size of the glolvepresents utility cost. ENERGY STAR buildings are in blue,
buildings without an ENERGY STAR category in gray, buildings not at ENERE&Vé| BiTiaR.

EUI (x-axis), Building Age (y-axis), Utility Cost (bubble size)

Harrill Residence Hall
40.0

Noble Residence Hall

Health and Human Science
45.5

‘* Bird Building Health Services*

x *
e Ridgekesidevke g i Balsam I:s'dence Hall
36.7 541
Norton Road Residence Hiall -
2.2

Judaculla Residence Hall

The Village 353

319

R .
389 S - Walker Residence Hall
835

| Albvigm-nem:n Residence Hall

| 80.6

Reynolds Residence Hall
94.9

19408d Studgnt Union
17.6

Robertson Residence Hall
716

Total Campus Energy Usage Intensity (EUI ) - 101 KBTUs/ft*

1150
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A closer examination of the Academic and Administration Buildihge/s thatHHS is the only building
currentlyat ENERGY STAR performance |é&v&00,000 ft hypothetical ENERGY STAR building is shown
belowwith an annual utility cost of $49,91tased orthe past fiscal year cost of $10.85 per MMBTU.
The next section provides an update on FY2018/2019 and goals for the coming FY2019/2020 that will

address the top tier of most expensive buildirsgsthat we can moveloser to ENERGY STAR usage
levels.

Academic / Admin Buildings

ENERGY STAR
849,910

Bird Building - Health

Health and Human Services*

Science

; FPAC
$169,516 $204,628

CAT

= Hunter Libra
$24,400 4

$279,313

ol
|
: $189,427 ’,e“ 202>
|
|
|
|

1983 -_A'ﬁ-’reg%_&ildi_ng_/‘gs -
' I HF Robinson Building

$70,737
I ForsythBuilding
| $61,708
$70,887
\_ Killian Annex
$23,023
McKee Building
1950 | $43,250

Missing Meter Dat
ENERGY STAR EUI - 46 KBTUs/ft? rseds b

50 60 70 80
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Update for past-Y2018/2019

1 Continue towork with engineering team on building control strategiesAmodaca Science
Buildingh y 32 Ay 33 dzLJANJ RSR ! dzi2YlF SR [23A0Qa 2S06/
requirement for thedtest controls versiofor the Apodaca Science Building.

1 Install VFDs (variable frequency drives) on 25 air handlers at Ramsey as part of tiered controls
upgrade project.Completed. Second phase underway.

1 Replace electric meter at Ramgeytrack energy savings for contsolipgradeCompleted,
discovered xisting CTs wernenproperly sized and will need to be addressed.

1 Rollout Events2HVAC at the Health and Human Science Building (approxigtselces
currently reserved through 25Livdgvents2HVA®as launched in Ockeer and has reduced
usage 10% compared to the previous 10 months of usee cash flow diagrami.

§ Purchaseandobtait NI AyAy 3 2y { OKy SA RtSiNIRase #hausdabiityl OS ¢
to resolve BAS issuasd initiate retuning projects (i.eFPACSoftware purchasedraining
scheduled for first week in September 2019.

9 Prioritize buildings in need of BAS upgrades that no longer have building level controllers
available or lack manual oweide ability. Threeyear plan underway.

i Start newcontrols technician position on alarm management optimization of critical equipment
(i.e. chillers, boilers, and dmandlers)Duane Strain started Novembe¥, 2018 and has already
established a track record of energy and maintenance savings.

1 Integrate electric vehicle charging station meters with building automatystesn for data
collection andnakedataavailable to students and class€ompleted, also provides ability to
determine true cost of charging if chargiogincides with monthlgemandpeakperiod.See
Addendum p@3.

9 Full credit to Lee Smith, Director of Operations, his interest in purchasingardatural gas
strip at $2.66 DTH (dekatherm) hseved $136,338 over the past three yearsl prevented
unexpected utility cost sges during high winter demand. A newy8ar strip has been
purchased througiecember of 202&t $2.86 DTH (under $3.00 DTH is generally considered a
bargain).

1 Presentedata Visualizationvebinar for the Appalachian Energy Summit Group.
1 Met with Bunmmbe County Schools to discuss best practiesents2HVA@nd HHS r¢uning

project.
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UpdatedStrategic Energy Plan Conservation. Efficiency. Renewables.

1 Presented on energy management and building automation systems to multiple construction
management and environmental science classes on campus.
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Goals for FY2019/2020

1 Prioritize buildings in need of BAS upgrades that no longer have building level controllers
available or lack manual oweide ability. Threeyear plan underway.

91 Install fourBTU meters for Hunter Library chiller plant. Currently no way of measurithggdch
water usage at Hunter, Stillwell, Hoey, or McKee (placement of meters to be confirmed by
engineer during BAS upgrad@&hree of the four mters are mounted, waiting on power.

9 Attend University of Wisconsin training on testing, adjustment, and baignd@AB) to improve
in-house capacity instead of relying on outside contractors and their schedule of availability.
One week of training is less than the cost of having a TAB contractiteofor the week.
Approved 6r training session in October

1 Install ultrasonic meter at Balsam cooling towers, currenthmetered. Estimated $5,000
$6,000 in potential annual avoided sewer charges based on other cooling towePdgiding.
Additional meter has been mounted at FPAC where rugkeater has nevepeen tracked,
waiting on power.

9 Correct humidity control issues with BAS and mechanical upgrade at Bardo Arts Center (BAC)
Museum (funding pendingCompletedate August, 2019. Upgraded system will improve control
of temperature and humiditf  ONHzOA I £ LI NI 2F GKS adzaSdzyQa | LIL

T hodlAy | O02L® YR UNIXAYAy3 2y { OKostabRitga 2 ANJ
resolve BAS issues and initiatetu@ing projects (approved April, 201Hoftware purchased
training scheduled for first week in September 2019.

9 Continue to work with engineering design team on building control strategies and energy
optimization opportunities for the Apodaca Science Building.
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Project Summaries

Project - Health and Human Science Building - Events2ZHVAC Initiated : 10/9/2018
Updated 10/18/2019

Events2HVAC was implemented in October of 2018 and has reduced energy usage 12% in the first 12 months.

The Heaith and Human Science Building is now at ENERGY 5TAR level for an office building (25th percentile
of energy usage compared to similar building stock) which is noteworthy considering it houses an anatomy
lab, compus dota servers, mutiple kitchen and fume hoods, and a PT clinic with hydrotherapy pool.
Events2HVAC takes the classroom schedule from 25Live and pushes it out to the individual controllers

at the building level. The result is that classrooms are heated/cooled based on octual class schedule

{i.e. 8am-10am and Ipm-3pm) instead of a general schedule at the building level (Fam-11pm).

Initial Cost 5 5,013 |
Annual Savings 5 23,110 |50.086/%Wh
Savings to Date 5 23,110

Simple payback 0.2 yrs

RO 4p61.0%

Met - 20 Year Life Cycle | 5 437,807

The 268,719 kWh saved would require $300,000 in
solar panels to generate the equivalent energy
(200 KW system installed at 52,000 a KW)

PYVWatts.com Unoccupied areas in gray

20 Year Life Cycle for Events2HVAC at HHS

51550, o0 O

&

520,

Avpided Cost Average Awdided Cost Met after 20 yrs

- Year one savings (523,110) used to estimate 20 year cash fiow
-Annual subscription fee of 51,020
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Project - HHS - Re-tuning and Scheduling Improvements Initiated : 5/2/2016

Re-tuning of existing building outomation system (BAS) that controls HWAC system at HHS has reduced
energy usage 15% and reduced the number of chiller starts by 77%. This results in o 21% reduction
when combined with the scheduling improvements in August of 2015. The 400,000 kWh soved from
the re-tuning project would require over 5500,000 in solar panels to generote the equivolent energy

Initial Cost 5 30,996

Annual Savings 5 40,097 (3 yravg
Savings to Date S 120,291 |3 yrs
Simple payback 0.8 yrs

ROI 129 4%

20 Year Life Cycle 5 729,235

Typical air handier at HHS

20 Year Life Cycle for Re-Tuning / Scheduling at HHS

5720,235

5600,000.00
$500,000.00

5400,000.00

5300,000.00 —
_ r 541, 533/ 1,574
5200,000.00 5‘3?'13‘.‘

4|_.'5?b ¢ 1 2 1, 14, 15, 18

4 |5 6 7 8 9 10 11 12 13 14 05 16
5(3,099.50) 5(2,093.50) 5(2,099.60)

Initial Cost /5 ¥r Re-tuning W Avak 5 Average Awoided Cost Met after 20yrs

- Three year averoge (540.097) used to estimate 20 year cash flow
- 10 % of initigl cost used to estimate 5 pear re-occuring retuning
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Project - Campus-wide upgrade to ultra-sonic meters Initiated : October, 2015
Completion : 31 of 32 buildings

Previously, condensate from steam was coptured using turbine meters that couldn't
withstand the caustic emvironment of the condensate that is returned from the building
back to the steam plant. Ultra-sonic meters reside on the exterior of the pipe,

don't require additional flanges or bypass piping, and can be installed without a

steam shutdown.

Initial Cost 5 230,400

Annual Savings 5 118,182 |4 yr avg
Savings to Date & 472,728 |4 yrs
Simple payback 19 s

ROI 51.3%

20 Year Life Cycle 5 2,110,200

20 Year Life Cycle for Ultra-5onic Meters
%2 500,000.00
52,110,200

52,000,000.00
51,500,000.00

51,000,000.00 5165,432
e ~ $118,182
5114,162
5100,337

$92,797

55

| b b b b b i0 00
2 3 4 5 & 7 a8 0 11

%[23, 040,00

nitial Cost f Y10 Mantenance m Recoverad Revenus Average Recovered Revenue Met after 20yrs

- Four year average (5118,162) used to estimate 20 year cash fow

-10 % ofinitial cost used to estimate Year 10 maintenance f replacement cost
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Addendunv Updated Data

Compared to otheuniversities in the UNC system and based on the latest availableWatl, is the

eight lowest out of seventeen in terms of energy usage per square foot (kBTN ffiile done in the

nature of friendly competition, congrisorsto other universities is often discouraged as a campus

heavy with lab and engineering buildings will typically use more energy than a liberal arts campus. There
is also the varying climate zones across North Carolina that make it difficult to peBpane to

Wilmington. Another significant factor to usage is the age of the buildings, their mechanical equipment,
and the building envelope that contains them.

With additionalsub-meteringdata available, we have a more complete picture of total eneigpge and
can examine the relationship between building age, energy usage and associated costs.

When the average age of the 40 largest buildings on campus (1978) is graphed against the energy cost
per square foot, weansee a building like the Fine aR&rforming Arts Center (FPAC) is newer than

1978, yet costs much more than the campus average @a#12to operate.The size of the globe

represents the total utility cost (i.e. $204,533 for FPAQ@E larger the globe the larger the opportunity

for fiscal and energy savingdote that on pg5, Norton Residence Hall has the lowest energy usage
intensity ofall residence halls, yet Judaculla Residence Hall costs less to operate per square foot based
on utilities.

Total Utility Cost, Building Age, Cost per ft2

Harrill Residence Hall Balsam Residence Hall  Health and Human Scence *
$61,305 $103,831
Blue Ridge Residence Hall
Bookstore $70,098

$10,977
Norton Road Residence Hall

38,070 * ‘ Buildings in this quadrant are newer than average
building age and cost more than average $/ft2

Judaculla Residence Hall
$50,078 8ird Building _
$29,625

Jordan Phillips Field House e m‘*nmimg
$11,854 0737 .L
1978 - Average building age - .

-
-

. \
Albright-Benton Residence Hall
$81,360
UC Hinds*
599,437
Buchanan Residence Hall
$33,616
Residential Living

_ McKee Building Academic / Office
520,974 2

Dining Services

Robertson Residence Hall Utility Plant

s21,652 tir
Missing Meter Data

$ 1.26 - Total Utility Cost / Total Square Footage

$130 $140
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pge, Cost per ft2

Buildings in this quadrant are newer than average
building age and cost more than average $/ft2

Residential Living
Academic / Office
Dining Services
utility Plant

Missing Meter Data

Buildings above the average age dadhe right of the campus average merit further investigation.

Dining services, lab buildings, and utility plants not surprisingly cost more per square foot to operate and
should be compared to buildings of similar end use. However, note on the continugtthis graph

K2g YdzOK FdzZNHIKSNJ Fgle /2dz2NIe&FNR 5AyAy3 A& G2 GK
293 kBTUs / ttis indeed higher than the national median value of 224 kBTUSERERGY STAR, 2014)
and represents an opportunity tonprove operational costs.

This analysibrought to lightthat the sixmost expensie buildings represent more than 3of campus
utilities.
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Energy Usage Reduction (kBTUs P)ft

-29%
-30%
-31% -32%

1 -33%
-35% e -35% -35% 0 -34%

Compared to baseline FY 2002/2003

Energy Usage Intensity (BTUS F¥t& Total Students
200,000 10,805 11,034 12,000
180,000 2 6OE‘BLO,10]f)‘)'38210,3410 :

: £ 429,400,352
160,000178803 68,6655’8619’05&’05(? 10,000

7561
140,000 _ oo ;8¢
120,000 oo

100,000 27 118,439 116,33f5 519 118.13%  Z 5514 6,000
104,188 580 = 101,354

4,000

8,000

KBTUS / FT2

80,000
60,000
40,000
20,000

TOTAL STUDENTS

FISCAL YEAR

EUI and student growthoenpared to baseline FY 2002/20@3ne BTU is equal to the energy in one match, WCU
used the equivalent df01,354matches per square fodh F18/19
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Total Energy (MMBTUSs) & Total Students

450,000 12,000

10,8051 1,034
10,382, 349 11,000

9,608 10,000
9,4299,400 352 ,
9,0569 050 \

8,665 A

< \
8,396 | 369,976 ' 9,000

'\353’2%517,698 354,487 362,137 366,611
77561 l 349 747’ 343’751 g 338,789' 8!000
7,033 /7 355,204 EE R0 323,352 | 332,683
300,000 / 321,023 - 000

317,233
321,653 6,000

STUDENTS

]
)
'_
o
=
=
>
o
o
L
=
i
]
<
'_
@)
'_

250,000

FISCAL YEAR

Total energy usagMMBTUs = million BTUssalsodropped over the last four years despite a 56% increase in
students and almost 40¢rowth in campus square footage compared to baseline year of 2002/2003.
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Electric cost per kWh and Natural Gas cost per Dekatherm (DTH)

Cost comparison for equal amount of energy (1,000,000 BEUsitric almost 4x the cost to provide same amount
of heat
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