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Disclaimer

The intent of this energy analysis report is to identify energy savings opportuaitiésecommend

upgNI RSa (2 GKS T OAtAGEQa SApSdimate sdvid afedncl&lgddrithidy Sy G
report to help make decisions about reducing energy use at the facility. This report, however, is not
intended to serve as a detailed engineering design document. Further design and analysis may be
necessary in o to implement some of the measures recommended in this report.

The energy conservation measures and estimates of energy savings have been reviewed for technical
accuracy. However, estimates of final energy savings are not guaranteed, because firgd saayn
depend on behavioral factors and other uncontrollable variables. TRC Energy SErRCgmnd New
Jersey Board of Public Utilities (NJBPU) shall in no event be liable should the actual energy savings vary.

Estimated installation costs are based 6nw/ Q& SELISNASYOS | &AYATLF N ¥l
contractors and vendors, and/or cost estimates fr&8 MeansThe owner of the facility is encouraged

to independently confirm these cost estimates and to obtain multiple estimates when considering
measure installations. Since actual installed costs can vary widebeffi@in measires and conditions,

TRC and NJBPU do not guarantee installed cost estimates and shall in no énaddtibble should actual

installed costs vary frorastimates

bSé¢ WSNESeQa /fSty 9ySNHe& tNRIANIY oO0bwW 9t 0 AyOSyda
on program information available at the time of the report. Incentive levels are not guaranteed. The

NJBPU reserves the right to extend, mpddr terminate programs without prior notice. The owner of

the facility should review available program incentives and eligibility requirements prior to selecting and
installing any energy conservation measures
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1 EXECUTIVE SUMMARY

The New Jersey Board of Public Utilit(tBlBPYhas sponsored thisd.ocal Government Energy Audit
(LGEAReport forthe Hillside High School

The goal of aLGEAeportis to provide yowith information on how your facility uses energy, identify

energy conservation measures (ECMs) that can reduce your energy usproaiake information and

assistance to ¢lp facilitiesimplement ECMs The LGEAeport also contains valuable informatiolon
FAYLFYOALE AyOSyiAa@dSa FTNBY bSg WSNASEQa /tSlIy 9ySN
This study was conducted BYRC Energy Servic8R(, as part of a compreheng\effort to assist New

Jersey local governméin controlling energy costs and protecting our environment by offerimgde

rangeof energy management optiorend advice

1.1 Facility Summary

The Hillside High Schodé a 157,000 square foptthree-story high school Grades9-12). The school
consistsof classrooms, administrative offices, gym, acafeteria/kitchen. The various spaces are
connected by covered corridors/hallways and stairwells.

Lighting atthe Hillside High Schoabnsistsprimarily of T8fluorescent sources, which are inefficient as
compared to currently available alternativddeating in the classrooms is provided by unit ventilators,
and cooling is provided by window A/C uniésthorough description of the facility and our observations
are in Sectior2.

1.2 Your Cost Reduction Opportunities

Energy Conservation Measures

TRC evaluategight measures and recommends sevedasures which together represent an opportynit

for the Hillside High School to reduce annual energy costs 6264 and annualgreenhouse gas
emissions by 38,043Ibs CQGe. We estimate that if all measures were implemented as recommended, the
project would pay for itself iB.2 years. The breakdown ekisting and potential utility costs after project
implementation are illustrated in Figure 1 and Figure 2, respectively. Together these measures represent
an opportunity to reducehe Hillside High8K 2 2 f Qa | yy dztl%a Sy SNH& dzaS oé

LGEAEnergy AudiReportc Hillside High School 1
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Figure 1 & Previous 12 Month Utility Costs Figure 2 d Potential Post-Implementation Costs

$100,000 $89,747 289,747

$90,000 -

$80,000 572,816

$70,000

$60,000

Electric $50,000
$72,816 $40,000
A5% $30,000
$20,000
$10,000
S0

%
$162,563 Reduction:

M Pre-Implementation Cost B Post-Implementation Cost

$56,551

Gas
$89,747
55%

Electric Gas
22% 0%

A detailed description ahe Hillside High Scha@léxisting energy usecan be found irSection3.

Estimates of the total cosgnergy savings, and finaat incentives for the proposed energy efficient
upgrades are summarized belamwFigure3. A trief descriptionof eachcategory can be found below and
adescriptionof savings opportunitiesan be found irSectiord.

LGEAEnergy AudiReportc Hillside High School 2
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Figure 3 8 Summary of Energy Reduction Opportunities

Annual Peak Annual Annual . . X Simple CGe

Electric Demanc Natural Ga: Energy Cos B Paybacl Emissi
q ] ur i S . N
I EERER COmERETEN WEEE e Recommend? _ : ) 9 =08 |nstall Cos Incentive  Net Cost 0o Emission
Savings Savings Savings  Savings © @ ® Period Reductior|

(kwh) kW)  (MMBtu) ()] (yrs)**  (Ibs)

ECM 1Install LED Fixtures Yes 4,257 0.6 0.0 $501.60 | $2,709.31f $410.00 | $2,299.31 4.6 4,287
ECM 2 Retrofit Fluorescent Fixtures with LED Lamps and Drivers Yes 189 0.1 0.0 $22.24 $234.00 $20.00 $214.00 9.6 190
Retrofit Fixtures with LED Lamps 104,391 . $12,299.34 $114,126.36$18,075.0p $96,051.36 7. 105,121
Install LED Exit Signs 2,540 . . $299.31 | $1,075.54 $0.00 ,075. . 2,558

Install Occupancy Sensor Lighting Controls . . $2,141.75( $30,780.00 $3,920.00
Install High/Low Lighitng Controls . . $349.60

| [install High Effciency Steam Bollers____|__No__| 0 | 00 | 2540 | $2.347.40| $111517.93$6,000.00 $105,517.43 45.0 | 29,736 |

[ECM 7vending Machine Convol | _ves | 5521 ] 00 | 00 | $650.43| 115000 $0.00 | $115000 18 | 5559 |

EVALUATED PROJECT TOTALS 138,043 46.6 254.0 $18,611.68 $266,723.14$28,425.00 $238,298.14 12.8 168,745

RECOMMENDED PROJECT TOTALS 138,043 46.6 0.0 $16,264.28 $155,205.22$22,425.00$132,780.22 8.2 139,008

* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteria for that program.
** - Simple Payback Period is based on net measure costs (i.e. after incentives).

LightingUpgrades generally involve the replacement of existing lighting components such as lamps and
ballasts (or the entire fixture) with higheffieiency lighting component3hese measuesave energy by
reducing the power used by the lighting components due to improved electrical efficiency.

Lighting Contrad measureggenerally involve the installation of automated controls to turn off lights or
reduce light output whemot needed Automaed control reduces reliance on occupant behavior for
adjusting lights. These measures save energy by reducing the amount of time lights are on.

Gas Heating(HVAC/Processneasuresgenerally involvereplacing ol@r inefficient hydronic heating
systems withmodern energy efficient systems. Gas heating systems can provide equivaatimg
comparedto older systemst a reduced energy casthese measures save energy by reducing the fuel
demands fotheating due to improved combustion and heat transfer efiocy.

Plug LoadEquipment control measures generally involve installing autoe@tdevices that limit the
power usager operation of equipmenthat is plugged into an electrmutletswhen not in use

Enerqgy Efficient Practices

TRGQlso identifiedl3low costor nocosfSyY SNH& STFFAOASY G LINI OGAOSao !
be significantly improved by employing certain behavioraperational adjustmentand byperforming

better routine maintenancen building systems hEse practicesanextendequipment lifetime improve
occupant comfort,provide betterhealth and safetyas well as reducannual energyand O&Mcosts
Potential gportunities identified athe Hillside High Schoaiclude:

Reduce Air Leakage

Close Doors and Windows

Perfom Proper Lighting Maintenance

Develop a Lighting Maintenance Schedule

Ensure Lighting Controls Are Operating Properly
Turn Off Unneeded Motors

Clean Evaporator/Condenser Coils on AC Systems
Clean and/or Replace HVAC Filters
Repair/Replace Steam Traps

=8 =4 =4 =8 -8 -8 -8 -8 -9

LGEAEnNergy AudiReportg Hillside High School 3
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9 Perform Proper Boiler Maintenance

1 Perform Proper Water Heater Maintenance
9 Install Plug Load Controls

1 Water Conservation

For details on thesenergyefficient practices, please refer tBection5.

On-Site Generation Measures

TRCevaluated he potential for installing ofsite generationfor the Hillside High SchodBased on the
configuration of the site and its loads thereaihighpotential for installing a photovoltaic (PV) array.

Figure4 6 Photovoltaic Potential

Potentig High
System Potentigl 100 kw DC STC
Electric Generation 119,137 kWh/yr
Displaced Copt  $10,360 Iyr
Installed Co$t ~ $416,000

For details orour evaluation anan-site generation potential please refer t&ection6.

1.3 Implementation Planning

To realize the energy savings from the ECMs listed in this report, a project implementation plan must be
developed. Available capital must be considered and decisions need to be made wihéshbest to

pursue individual ECMs separately, groups of ECMs, or a comprehensive approach where all ECMs are
implemented together, possibly in conjunction with other facility upgrades or improvements.

Rebates, incentives, and financing are availaldenfNJCEP, as well as other sources, to help reduce the
costs associated with the implementation of energy efficiency projects. Prior to implementing any
measure, please review the relevant incentive program guidelines before proceeding. This is important
because in most cases you will need to submit applications for the incentives prior to purchasing materials
or commencing with installation.

The ECMs outlined in this report may qualify under the following program(s):

1 SmartStart

9 Direct Install

1 SRECSolar Renewable Energy CertificdRagistration ProgrartGRP)
1 Energy Sawugs Improvement Program (ESIP)

For facilities wanting to pursue ondglected individual measures (or planning to phase implementation
of selected measures over multiple years).eintives are available through the SmartStart program. To
participate in this program you may utilize internal resources, or an outside firm or contractor, to do the
final design of the ECM(s) and do the installation. Prograrrappgoval is required for sne SnartSart
incentives, so only after receiving papproval should you proceed with ECM installation. The incentive
estimates listed above iRigure3 are based on therBartSart program. More details on this program and
others are available in Secti@n

This facility may also qualify for the Direct Instalbgnam which can provide turnkey installation of
multiple measures, through an authorized network of participating contractors. This program can provide
substantially higher incentives that SmartStart, up to 70% of the cost of selected measures, although

LGEAEnNergy AudiReportg Hillside High School 4
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measure eligibility will have to be assessed and be verified by the designiaest IBstallcontractor and,
in most cases, they will perform the installation work

Forlargerfacilities with limited capital availabilityo implement ECMs, project financimgaybe available
through the Energy Savings Improvement Program (ESipported directly by the NJBFESIP provides
government agencies withbroject developmentdesign, and implementatiosupportservicesas well as
attractivefinancing for implementing ECM&NLGEA reportor other approved energy audif required
for participationin ESIPPlease efer to SectiorD for additionalinformation on the ESIP Program.

The Demand Respon&mergy Aggregator is aqn-NJCER)rogram designed to reducglectric load at
commercial facilitiesvhen wholesalelectricity prices are high awhenthe reliability of the electric grid

is threatenal due to peakpower demand Demand Response (DR) service providers (a.k.a. Curtailment
Service Providers) are registered with PJM, the independent system operator (ISO)-ftaniit state
region that is charged with maintainindeetric grid reliabiliy. By enabling grid operators to call upon
commercial facilitieso reducetheir electric usage during times of peak demand, the grid is made more
reliable and overall transmission costs are reduced for all ratepayers. Curtailment Service Providers
provideregular payments to medium and large consumers of electric power for their participation in DR
programs. Program participation is voluntary afadilities receive payments whether or ndhey are
called upon to curtail their loaduring times of peak denmal. Refer to Sectio for additional information

on this program.

Additional information on relevant incentive progranssin Section8. You may also check the following
website for more detailsvww.njcleanenergy.com/ci

LGEAEnNergy AudiReportg Hillside High School 5
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2 FACILITY INFORMATIONAND EXISTING CONDITIONS

2.1 Project Contacts

Figure5 & Project Contacts

Name Role E-Mail Phone #
Customer
. . - _ 908-352-7664
Darice Gonzalez School Business Administrator/Bdgemnzalez@ hillsidek12.org
ext 6429
TRC Energy Services
Alexander Klieverik |Auditor |AKlieverik@tresolutions.com |(732) 855-003

2.2 General Site Information

OnFebruary 20, 201,8TRC performed an energy auditla Hillside High Schoticated inHillside New
Jrsey TRQi&am met withDavid DeFlurDistrict Facility Managep review the facility operations and
helpfocusour investigation on specific energysing systems.

TheHillside High Schod a 157,000 squaréoot, three-story high school Grades9-12). Constructed in
1939 and renovated 1958, e school is mainlgomprisedof classrooms, administrative offices, gym,
and cafeteria/kitchen. The various spaces are connected by covered corridors/hallways and stairwells.

Lighting atthe Hillside High School consigtemarily of T8fluorescentsources, which are inefficient as
compared to currently available alternativé&entral steam boilers serve unit ventilatangdhe classrooms
and cooling is provided by window A/C ungglitsystem airsource heat pump units and packaf§i€s

There is B0 150kW solar systenon several roof sections of the school.

During the audit, on a cold day, it was noted that several rooms had opened windows to control the
temperature in their room (over heated}J.here could be gas savings opportunitiesalolging or tuning
thermal controls for the variousadiators, unit ventilators antin coil units throughout the building

2.3 Building Occupancy

The school building is open Monday through Friday f®&@9 AM through10:30 PM during the school
year, September througtude. The building is open July and August for summer scHdw.building is
frequently occupied on weekerslfor various community activities and evenuring a typical day, the
facility is occupied by3D staff and3850 students.

Figure6 - Building Schedule

Building Name Weekday/Weeken@®perating Schedu
Hillside High School Weekday 5:00 am - 10:30 p
Hillside High School Weekend open for Events

LGEAEnNergy AudiReportg Hillside High School 6



) |aarineros QTRC

program™ Results you can rely on

2.4 Building Envelope

The Hillside High Schanhinbuilding was constructed in 1936hd renovated in 1959rhe main building
is constructed of concrete block and structural steel with a brick fac@dee are other buildingghat
havebeen added since initial construction that arede of insulated wall panel$he building have flat
roof sections. The are alsmperabledouble pane windowsconstructed of aluminumvhich are in good
condition. The exterior doors are constructed of aluminum and tempered glass in good condition.

Image 1¢ Building Envelope/Windows Image 2¢ Roof

2.5 On-Yte Generation

TheHillside High Schoblasa 150 kW solar PV system on theaf of the school. The systems provide
22% of the electric energy (kWh) for the facility. The energy is purchased through a PPA.

2.6 EnergyUsing Systems

Please see\ppendixA: Equipment Inventor & Recommendation¥ 2 NJ 'y Ay @Sy (2 NB
equipment.

Lighting System

Interior lighting at the facility is provided mostly bgear fluorescent T8dmps with electronic ballasts,
incandescent lampsand compacfluorescent(CFL) with in lamps. The linear fluorescent fixtures are
located in all areas of the building. The exterior lighting is provided by LED wall pack® aadtrolled
by photocell light sensors.

LGEAEnergy AudiReportc Hillside High School 7
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Image 3 ¢ T8Fluorescentighting Image4 ¢ T8Fluorescent Lighting
(locker room) (class room)
Lighting control irall interior spaces is provideghainlyby manual switches. There are occupancy sensor

controlsin only a few areas of thieuilding. The LEBnd incandescergxit signoperate 24 hours per day
for security reasons.

The exterior lighting is mainly comprised of LED wall paeséiflood lights

Steam Heating System

The steam heating system (SHS) consists of t@eaverBrookssteam boilers eachwith an estimated
output capacity of D0O0kBtu/hr. The boilers are forced draft and have a nominal combustion efficiency
of about80%. The boilers provide steam to ttrediators unit ventilabrs andfan coil units throughout

the buildingvia a twapipe distribution systemThe boilers are 60 years old which is well past the useful
life.

There are issues with condensate leaks and overheatisgvaral roomghat need to be addressed. At
the audit windowsin certain rooms were opened trelease excess hedt is recommended that &ull
evaluation of the steam loapto address leaks and tune or add thermal control to certain radiators or
coils.

Image5 ¢ Steam Boilers Image6 ¢ Unit Ventilator

The steam boilers are very old and well past the end of their useful life.

LGEAEnergy AudiReportc Hillside High School 8
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Direct Expansion Air Conditioning _System (DX)

There aré&s2window air conditioners (ACs) located throughout #uloolbuilding(classrooms, cafeteria,
offices,etc.). Thesystems ee generally3/4-ton capacity and about5years old.

Therearethree 9lit-systemair-sourceheatpump (HP) system The systemserve theserver roomThere
is also on&.5ton Package Unit (York) located on the roof above Rooms 225 and&@icerooms with
fume hoods.

Image8 ¢ Split HP Outdoor Coil Unit
(Server Room)

Image7 ¢ Window AC

Domestic Hot Water  Heating System

The domestic hot wate(DHW)heatingsystens for the schoolkonsistof three natural gadired storage
tank waterheaters.There is also one 1igallon natural ga$ired storage tank water heater located in
boiler roomwith an input rating oB25 kBu/hr. and a nominal efficiency @bout80%.This water heater
serves the buildings restrooms. There are two otb¢tW heaters that serve the kitchen. These water
heaters are 7Ballonsand 85gallors with input rating of120kBtu/hr. and 500kBtu/hr., respectivelyThe
nominal efficienesare about80%

Food Service & Laundry Equipment

The school has a kitchen that is used to preda@0lunches per day for the students and staff. Most of
the cooking is done using the gas ovesisamers ana large stove.

Refrigeration

The kitchen has several rigferators and cooleras well as two walin freezers and a walk cooler
These appliancegppear to be new.

Building Plug L oad

There arel87laptops and desktogomputersthroughout the facility. Most of the classrooms have smart
boards b4) and projetors €0). There is alsgariousoffice equipment (copiers, printers, ejand small
refrigerators located throughout the school.

LGEAEnergy AudiReportc Hillside High School 9
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3 SITE ENERGY USEAND COSTS

Utility data forelectricity andnatural gaswas analyzed to identify opportunities for savings. In addition,
data forelectricity andnatural gaswasevaluatedto determinethe annualenergy performance metrics
for the building in energy cogter square footand energy usage per square fodthesemetricsare an
estimateof the relative energyefficiencyof this building.There are a number of factors that could cause
0KS SYySNH& dzaS 2F (GKAAa o0daAftRAY3 (G2 OFINE FTNRY
characteristics. Local wéher conditionspuilding age and insulation levels, equipment efficiertajly
occupancy hoursgchangesin occupancythroughout the yeay equipment operating hours, andnergy
efficient behavior of occupan@ll contribute to benchmarking scoreBleaseefer to the Benchmarking
section within SectioB.4for additional information.

3.1 Total Cost of Energy

The following energy consumption and cost data is based on the lastohgh period of utiliyy billing
data that was providefbr each utility A profileof the annuaknergyconsumption aneénergycostof the
facility was developed from thimformation.

Figure7 - Utility Summary

Fuel Usage Cost
Electricity 618,024 kWh $72,816
Natural Gas 97,098 Therms $89,747
Total $162,563

The currentannual energyost for thisfacility is $162,563as shown in the chart below.
Figure 8 - Energy Cost Breakdown

Electric
Gas $72,816
0,
$89,747 45%
55%

$162,563

LGEAEnNergy AudiReportg Hillside High School 10
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3.2 Electriaty Usage

Electricityis provided by PSE&G (grid) and solar. Thera 8&W solar system on the roof of the school.
The solar energy is sold by Tioga Solar (PR%)averagelectric cost(solar andgrid) overthe past 12
monthswas $0.118kWh, which is the blended ratéhat includes energy supply, distribution, and other
chargedqfor solar and grid)This rate isised throughout the analyses in this reptrtassess energy costs
and savigs The monthly electricityconsumption and peak demaradte shownin the chart below.

Figure9 - Electric Usage & Demand

Electric Usage & Demand
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Figure 10 - Electric Usage & Demand

Electric Billing Data for Hillside High School

. . Electric
Period Days in :
En period Usage Demand (kWWpbemand CostT otal Electric Cog

(kwh)

9/28/16 30 57,774 217 $8,201
10/27/16 29 51,294 176 $5,524
11/29/16 33 53,197 161 $5,611
12/29/16 30 55,815 156 $5,734
1/30/17 32 62,069 169 $6,447
3/30/17 59 59,758 162 $6,329
3/30/17 29 53,958 151 $5,967
5/1/17 32 43,498 146 $5,296
5/25/17 24 51,204 142 $6,154
6/26/17 32 55,153 160 $7,737
7/26/17 30 58,097 138 $7,513
8/24/17 29 56,844 136 $7,090
Totals 389 658,661 217.2 $0 $77,604
Annual 365 618,024 217.2 $0 $72,816

LGEAEnergy AudiReportc Hillside High School 11
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3.3 Natural Gas Usage

Natural @s is provided byElizabethtown GasThe average gas coftr the past 12 months is
$0.924therm, which is the blended rate used throughout the analyses in this refb&.monthlygas
consumptionis shownin the chart belowThe usage profile is hormalf@a gas heated building with little
summertime DHW use.

Figure11 - Natural Gas Usage

Natural Gas Usage
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Figure 12 - Natural Gas Usage

Gas Billing Data for Hillside High School

. . Natural Gas
Period Days in
; . Usage Natural Gas Cos
Ending Period
(Therms)
10/4/16 32 227 $1,356
11/2/16 29 3,111 $3,487
12/3/16 31 8,001 $6,972
1/4/17 32 20,433 $17,175
2/1/17 28 21,818 $19,677
3/2/17 29 18,289 $15,546
4/3/17 32 22,232 $16,920
5/2/17 29 1,989 $2,959
6/2/17 31 228 $1,358
7/3/17 31 115 $1,334
8/3/17 31 10 $1,198
8/31/17 28 113 $1,273
Totals 363 96,566 $89,256
Annual 365 97,098 $89,747
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3.4 Benchmarking

This facility was benchmarked usiRgrtfolio Manage® an online tool created and managed the
United StatesEnvironmental Protection Agen@ePA)hrough the ENERGY $®fprogram Portfolio
Manage®analyze® 2 dzNJ 0 adnsuiRptioh Hladad cost information, and operational use detaild
then comparesits performance against a national medigor similar buildingsf its type Metrics provided
by this analysis are Energy Use Intensity (EUI) and an ENER®¥cSieMRr select building types.

TheEUR & | YSIFadaNB 2F | Tl Oxdare ioét,Qid it & yhé taRdard Qari tordzY LIG A 2
O2YLI NAYy3 o6dzAf RAYIEAQ SySNHE LISNF2NXIFYyOSed / 2YLI NRAY
for that building type illustrates whether that building uses mordessenergy than similar buildingsf

its typeon asquare footbasis.! L Aa LINBaSyiSR Ay (SNXYaté2fFAa08A8¢SAH
is the amount of fuel and electricity consumed by a building as reflected in utility bills. Source energy
includes fuel consumed to generate elaciy consumed at the site, factoring in electric production and
distribution losses for the region.

Figure 13 - Energy Use Intensity Comparisond Existing Conditions

Energy Use Intensity Comparison - Existing Conditions

National Median
Building Type: School (K-12)
Source Energy Use Intensity (kBjufft 107.1 141.4
Site Energy Use Intensity (kBHju/ft 75.3 58.2

Hillside High School

Implementtion ofall recommended measures in this reparould improvethe buildinga S & EWYF G SR
significantlyas shown in théable below:

Figure 14 - Energy Use Intensity Comparisond Following Installation of Recommended Measures

Energy Use Intensity Comparison - Following Installation of Recommended Measures

S . National Median
Hillside High School S
Building Type: School (K-12)

Source Energy Use Intensity (kBjufft 91.4 141.4
Site Energy Use Intensity (kBHju/ft 66.3 58.2

Many types of commerciabuildingsare alsoeligible toreceive a ENERGY ST&$tore. This scoris a

percentile ranking from 1 t0 100. @2 YLJ NJ3& @2 dzNJ o0dzAf RAy3aQa SySNH& LS
nationwide. A score of 50 represents median energy performance, while a score of 75 meadmnsilgting

performs better than 73%of all similar buildings nationwide and may be eligible for ENERGY STAR®
certification This facity has a current score of 83.

A Portfolio Manage®Statement of Energy Performance (SEP) was generated for this faciliypserdix
B: ENERGY ST&Ratementof Energy Performance

For more informéion on ENERGY ST@e&ertification go to:https://www.energystar.gov/buildings/facility
ownersand-managers/existingbuildings/earnrrecognition/energystar-certification/how-app-1.

A Portfolio Manage®account has been created online for your facility and you will be provided with the

login information for the account. We encourage you to update yourtytitiformation in Portfolio
Manage®NB 3 dzf | NI 8> &2 GKIFIG @2dz OFy 1SSLI 4NXO1 27F @&2dz
available to help you usENERGY STARortfolio Manage®ii 2 (G NI} O1 @2 dzNJ 6dzA f RAy3IQ
https://www.enerqystar.gov/buildings/training

LGEAEnNergy AudiReportg Hillside High School 13
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3.5 Energy EndJse Breakdown

In order to provide a complete overview of energy consumption across building systems, an energy
balance wa performed at this facilityAn energy balance utilizes standard practice engineering methods
to evaluate all components of the various electric and-fireld systems found in a building determine

their proportional contribution to overall buildingnergy usageThischart of eng&gy enduses highlights

the relative contribution of each equipment category to total energy usage. Ctrishelp determine
where the greatesbenefits might be foundfrom energy efficiencyneasures

Figure 15 - Energy Balance(% and kBtu/SF)

Energy Intensity by End Use (kBtu/sqft)

2.74 4%

4.57,6%

M Lighting Systems
M Motor-Driven Systems
i Electric HVAC
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4 ENERGY CONSERVATION MEASURES

Level of Analysis

The goal of this audit report is to identify potential energy efficiency opportunities, help prioritize specific
measures for implementation, and provide information to tHélside High Schoekgarding financial
incentives for which they may qualify to implement the recommended measures. For this audit report,
most measures have received only a preliminary analysis of feasibility which identifies expected ranges of
savings and costs. This lewdl analysis is usually considered sufficient to demonstrate project cost
effectiveness and help prioritize energy measures. Savings are badbeé dfew Jersey Clean Energy
Program Protocols to Measure Resource Saviageddiune 292016 approved by théNew Jersey Board

of Public Utilities. Further analysis or investigation may be required to calculate more precise savings
based on specific circumstances. A higher level of investigation may be necessary to support any custom
SmartStart or Pay for Perfoance, or Direct Install incentive applications. Financial incentives for the
ECMs identified in this report have been calculated based the NJCEP prescriptive SmartStart program.
Some measures and proposed upgrade projects may be eligible for higher wesetttan those shown

below through other NJCEP programs as described in Séction

The following sections describe the evaluated measures.

4.1 Recommeded ECMs

The measures below have been evaluated by the auditor and are recommended for implementation at
the facility.

Figure 16 6 Summary of Recommended ECMs

Annual Peak Annual Annual . . X Simple CQe
. Electric Demanc Natural Ga: Energy Cos o e e Paybacl Emission
Energy Conservation Measure Recommend? ] . ) : Install Cos Incentive . M
Savings Savings Savings  Savings %) @ Period Reductior|
(KWh) kW)  (MMBtu) (6] ¢ (yrs)*  (Ibs)
ECM 1Install LED Fixtures Yes 4,257 0.6 0.0 $501.60 | $2,709.31f $410.00 | $2,299.31 4.6 4,287
ECM 2Retrofit Fluorescent Fixtures with LED Lamps and Drivers Yes 189 0.1 0.0 $22.24 $234.00 [ $20.00 $214.00| 9.6 190
ECM 3JRetrofit Fixtures with LED Lamps Yes 104,391 | 38.4 0.0 $12,299.34 $114,126.36$18,075.0 $96,051.3¢ 7.8 105,121
ECM 4Install LED Exit Signs 2,540 . . $299.31 | $1,075.54 $0.00 $1,075.55 . 2,558

Install Occupancy Sensor Lighting Controls . . $2,141.75| $30,780.00 $3,920.00
Install High/Low Lighitng Controls . . $349.60

____[Instll High Efficiency SteamBoilers_____] _No__| 0 ] 00 | 2540 | $2347.40] $11151793$6.000.00 $105,517.43 450 | 29,735 |

[ECM 7Vending Machine Conrol | _ves | 5521 | 00 | 00 | $65043| 115000 $000 ] $1150.0d 18 | 5559 |

EVALUATED PROJECT TOTALS 138,043 46.6 254.0 $18,611.68 $266,723.14$28,425.00$238,298.14 12.8 168,745

RECOMMENDED PROJECT TOTALS 138,043 46.6 0.0 $16,264.28 $155,205.22$22,425.00 $132,780.22 8.2 139,008

* - All incentives presented in this table are based on NJ Smart Start Building equipment incentives and assume proposed equipment meets minimum performance criteria for that program.
** - Simple Payback Period is based on net measure costs (i.e. after incentives).
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4.1.1 Lighting Upgrades

Our recommendations fanpgrades to existing lighting fixtures are summarizeBigurel7 below.
Figure 17 6 Summary of Lighting Upgrade ECMs

Annual Peak Annual  Annual . . . Simple CQe
) Estimated Estimated Estimated
Electric Demanc Fuel Energy Cos

Install Cos Incentive
(6] (%)

Energy Conservation Measure

Savings Savings Savings Savings

(kwh) (kW) (MMBtu 6] (yrs) (Ibs)
ECM 1Install LED Fixtures 4,257 0.6 0.0 $501.60 | $2,709.31f $410.00 | $2,299.3)f 4.6 4,287
ECM ZRetrofit Fluorescent Fixtures with LED Lamps and Drivers 189 0.1 0.0 $22.24 $234.00 [ $20.00 $214.00( 9.6 190
ECM 3JRetrofit Fixtures with LED Lamps 104,391 | 38.4 0.0 $12,299.34 $114,126.46$18,075.00 $96,051.3¢ 7.8 105,121
ECM 4Install LED Exit Signs 2,540 0.2 0.0 $299.31 | $1,075.54 $0.00 | $l,075.5q 3.6 2,558

During lighting upgrade planning and design, we recommend a comprehensive approach that considers
both the efficiency of the lighting fixtures and how they are contralled

ECM 1: Install LED Fixtu res

Summary of Measuteonomics

Annual Peak Annual Annual . . . i CQOe
) . Estimated Estimatec Estimated e
Interior/ Electric Demanc Fuel Energy Cos Paybacl Emissions

) ] . ) ; Install Cos Incentive Net Cost . ]
Exterior Savings Savings Savings Savings © © © Period Reductior
(kwh) (kW) (MMBtu (%) (yrs) (Ibs)

Interior 0 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0

Exterior] 4,257| 0.6 0.0 $501.60 | $2,709.31] $410.00( $2,299.31 4.6 4,287

Measure Description

We recommendreplacing existingexterior fixtures containing metal halide lamps with new high
performance LED light fixtureShis measure saves energy installing LEDshich use less power than
other technologies with a comparable light output.

Additional savingsfrom lighting maintenance can benticipatedsince LEDs havenger lifetimes that
most other lighting technologies
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ECM 2: Retrofit Fluorescent Fixtures with LED Lamps and Drivers

Summary of MeaslEeonomics

Annual Peak Annual Annual . . . i CQOe

Interior/ Electric Demanc Fuel Energy Cos S Paybacl Emissi
< . missions

9y Install Cos Incentive Net Cost Y SSI0

Exterior Savings Savings Savings Savings © © © Period Reductior
(kwh)  (kw) (MMBtu %) (yrs) (Ibs)

Interior 189 0.1 0.0 $22.24 $234.00| $20.00( $214.00| 9.6 190

Exteriorl 0O 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0

Measure Description

We recommendetrofitting existingT12fluorescentfixtureslocated in Classroom 137 (Art Room/Black
Room)by removing fluorescent tubes and ballasts and replacing téth LER and LEDdrivers (if
necessary), which aesigned to baised retrofittedfluorescentfixtures Themeasureuses the existing
fixture housing but replaces the rest of the components withre efficient lighting technologyThis
measure saves energpy installng LEBwhich use less power than othighting technologies yet provide
equivalentlighting output for the space

Additionalsavingdrom lighting maintenance can tanticipatedsince LEDs have lifetimes which are more
thantwice that of a fluorescentubesand more tharten timeslonger than manyncandescentamps

ECM 3: Retrofit Fixtures with LED Lamps

Summary of Measuteonomics

Annual Peak Annual Annual . ) ) Simple CGQe
; . Estimated Estimatec Estimated
Interior/ Electric Demanc Fuel Energy Cos . Paybacl Emissions
Install Cos Incentive Net Cost

Exterior Savings Savings Savings Savings © © ® Period Reductior
(kwh)  (kw) (MMBtu (%) (yrs) (Ibs)

Interior | 101,790 37.7 0.0 | $11,992.91$112,573.8%$17,910.00$94,663.8D 7.9 102,502

Exterior] 2,601| 0.7 0.0 $306.43 | $1,552.59 $165.00( $1,387.5§ 4.5 2,619

Measure Description

We recommend retrofitting existingpcandescentCFl.and fluorescent lmmpswith LED lamps. Many LED
tube lamps are direct replacements for existing fluorescent lamps and can be instailedeaving the
fluorescent fixture ballast in placeEDbulbs can be useth existing fixturess a direct replacement for

most otherlighting technologiesThis measure saves energy by installing LEDs which use less power than
other lighting technologies yet provide equivatdighting output for the space.

Additional savings from lighting maintenance can be anticipated since LEDg#dtaues which are more
than twice that of a fluorescent tubes and more thi@m times longer than many incandescent lamps.
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ECM 4: Install LED E xit Siagns

Summary of MeaslEeonomics

Annual Peak Annual Annual . . . i CQOe
(N = S Fuel E c Estimated Estimatec Estimated paybadl Emissi
nterior/ Electric Demanc Fuel ner os . aybacl Emissions
9y Install Cos Incentive Net Cost y

Exterior Savings Savings Savings Savings © © ® Period Reductior
(kwh) (kW) (MMBtu ) (yrs) (Ibs)

Interior | 2,540 0.2 0.0 $299.31 | $1,075.59 $0.00 | $1,075.55 3.6 2,558

Exteriorl 0O 0.0 0.0 $0.00 $0.00 $0.00 $0.00 0.0 0

Measure Description

We recommend replacinglahcandescenexit signs with LEBXxit signs. LEBXit signs require virtually no
maintenance and have a life expectancy of at least 20 y&hais.measure saves energy installing LED
fixtures, which use less power than other technologies with an edgmt lighting output
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4.1.2 Lighting Control Measures

Our recommendations for upgrades to existing lighting controls are summariéguirel8 below.
Figure 18 6 Summary of Lighting Control ECMs

Annual Peak Annual Annual . . . Simple CQe
. Estimated Estimated Estimated e
. Electric Demanc Fuel Energy Cos i Paybacl Emission|
Energy Conservation Measure ] . . X Install Cos Incentive Net Cost i ]
Savings Savings Savings Savings © ©r ® Period Reductior|
(Kwh) (KwW) (MMBtu (6] (yrs)**  (lbs)
ECM §Install Occupancy Sensor Lighting Controls 18,178 6.4 0.0 $2,141.75| $30,780.0Q $3,920.00 $26,860.0p 12.5 18,305
ECM §Install High/Low Lighiing Controls 2967 | 10 | o0 | $34060] s5130.0d $0.00 | $5130.04 147 [ 2988

During lighting upgrade planning and design, we recommend a comprehensive approach that considers
both the efficiency of the lighting fixtes and how they areontrolled.

ECM 5: Install Occupancy Sensor Lighting Controls

Summary of MeasuUgeonomics

Annual Peak Annual Annual Simple CGQe
Electric Demanc Fuel Energy Cos

Estimated Estimatec Estimated

. Paybacl Emissions
. . . ; Install Cos Incentive Net Cost . ]
Savings Savings Savings Savings © © © Period Reductior
(kwh)  (kw) (MMBtu %) (yrs) (Ibs)

18,178 . . $2,141.75| $30,780.00$3,920.00 $26,860.0D 18,305

Measure Description

We recommendnstaling occupancy sensoite control lighing fixtures that are currenthcontrolled by
manual switchefn most restrooms, storage rooms, classrooms, offices aread.igttting ensors detect
occupancy using ultrasoramd/or infraredsensors. For most spaces, we recommbgigking controls use

dual technologysensors, whichcan eliminate the possibility of anylights turning off unexpectedly.
Lighting systems are enabled when an occupant is detected. Fixtures are automatically turned off after an
area has been vacant for a preset peri@hme controls also provide dimming options and all modern
occupancy controls can be easily oviglden by room occupant® allow them tomanually turn fixtures

on or off, as desirecEnergy savings resuli®m only operating lighting systems when theg aequired.

Occupancy sensors may be mounted on the wall at existing switch locationsited on the ceilingor

in remote locationsIn general, wall switch replacement sensare recommendedor single occupant
offices and other small room€eilingmounted or remote mounted sensoege usedn locations without
local switchingor where wall switches are not in the lind-sight of the main work area and in large
spacesWe recommend a comprehensive approach to lighting design that upgrades both htiadig
fixtures and the controls together for maximum energy savings and impriigietthgfor occupants.
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ECM 6: Install High/Low Lighting Controls

Summary of Measure Economics

Annual Peak Annual Annual Simple CGe
Electric Demanc Fuel Energy Cos

Estimated Estimatec Estimated

=] 1SS <
] . . : Install Cos Incentive Net Cost ayt?acl Emlssm_n\
Savings Savings Savings Savings © ® ® Period Reductior
(kwh) (kW) (MMBtu (%) (yrs) (Ibs)

2,967 . . $349.60 | $5,130.0d $5,130.0 2,988

Measure Description

We recommendnstalling occupancgensors tgrovide dual level lighting control fdighting fixtures in
spaces that are infrequently occupied butay require some level ofcontinuouslighting for safety or
security reasons. Typical areas for sughtlng control are stairwells and irier corridors

Lightingfixtureswith these control®perate atdefault low levels when the area is not occupied to provide
minimal lighting to meet seurity or safety requirementsSensors detect occupancy using ultrasonic
and/or infraredsensorsThe ighting systems arswitchedto full lighting levelsvheneveran occupant is
detected Fixtures are automaticalgwitched back to low levelfter an area has been vacant for a preset
periodof time. Energy savings resuli®m onlyprovidingfull lighting levels whernit is required.

For thistype of measureghe occupancy sensorgill generally be ceiling or fixture mounte8ufficient
sensor coveragaeeds tobe provided to ensure thatlights turn on in each area asan occupant
approaches

Additionalsavingdrom reduced lighting maintenance may also result from this measlure to reduced
lamp operation.
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4.1.3 Plug Load Equipment ContreVending Machines

Our recommendations for upgrades to existing lighting controls are summariéguirel9 below.
Figure 19 6 Summary of Plug Load Equipment Controls ECMs

ECM 7: Vending Machine Control

Summary of MeaslEeonomics

Measure Description

Vending machines operate continuously, even during-bosiness hoursWe recommend installing
occupancy sensor controls to reduce the energy use. These controls power down vendingesiadien

the vending machine area has been vacant for some time, then power up at regular intervals, as needed,
to turn machine lights on or keep the product cool. Energy savings are a dependent on vending machine
and activity level in the area surrounditige machines.

LGEAEnergy AudiReportc Hillside High School 21






































































































