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North Brunswick Township Public Schools — NBT High School Energy Audit

I.  HISTORIC ENERGY CONSUMPTION/COST

The energy usage for the facility has been tabulated and plotted in graph form as depicted within
this section. Each energy source has been identified and monthly consumption and cost noted
per the information provided by the Owner.

Electric Utility Provider: Public Service Electric & Gas

Electric Utility Rate Structure: Large Power and Lighting Service (LPLS)
Third Party Supplier: None

Natural Gas Utility Provider: Public Service Electric & Gas

Utility Rate Structure: Large Volume Gas (LVG)

Third Party Supplier: None

The electric usage profile represents the actual electrical usage for the facility. The electric utility
measures consumption in kilowatt-hours (KWH) and maximum demand in kilowatts (KW). One
KWH usage is equivalent to 1000 watts running for one hour. One KW of electric demand is
equivalent to 1000 watts running at any given time. The basic usage charges are shown as
generation service and delivery charges along with several non-utility generation charges. Rates
used in this report reflect the historical data received for the facility.

The gas usage profile within each facility report shows the actual natural gas energy usage for
the facility. The gas utility measures consumption in cubic feet x 100 (CCF), and converts the
quantity into Therms of energy. One Therm is equivalent to 100,000 BTUs of energy.

Concord Engineering Group, Inc. 9C12053
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North Brunswick Township Public Schools — NBT High School Energy Audit

Table 1
Electricity Billing Data

ELECTRIC USAGE SUMMARY

Utility Provider: PSE&G
Rate: LPLS
Meter No: 778020223
Account # E 42-005-877-18
Third Party Utility N/A
TPS Meter / Acct No: N/A
MONTH OF USE CONSUMPTION KWH | DEMAND KW TOTAL BILL
Aug-11 488,985 2198.0 $75,326
Sep-11 390,835 1966.0 $42,323
Oct-11 411,251 1427.0 $45,197
Nov-11 443,603 1349.0 $42,787
Dec-11 497,787 1380.0 $51,195
Jan-12 528,635 1293.0 $47,452
Feb-12 455,076 1658.0 $45,812
Mar-12 372,397 1727.0 $35,600
Apr-12 447,552 1938.0 $45,835
May-12 502,633 2009.0 $70,959
Jun-12 548,747 2063.0 $88,658
Jul-12 489,964 1685.0 $69,813
Totals 5,577,465 2198.0 Max $660,958
AVERAGE DEMAND 1724.4 KW average
AVERAGE RATE  $0.119 $/kWh

Concord Engineering Group, Inc. 9C12053
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Figure 1
Electricity Usage Profile
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Table 4
Natural Gas Billing Data

NATURAL GAS USAGE SUMMARY

Utility Provider: PSE&G
Rate: LVG
Meter No: 3166163
Point of Delivery ID: G 42-005-877-18
Third Party Utility Provider:
TPS Meter No: -

MONTH OF USE CO(IFI_?_'UEI\FA;\)/ITSI)ON TOTAL BILL
Aug-11 1,446.00 $1,196.98
Sep-11 1,712.00 $1,366.31
Oct-11 12,151.00 $12,820.00
Nov-11 15,624.00 $15,553.99
Dec-11 24,517.00 $22,153.10
Jan-12 26,352.00 $21,780.32
Feb-12 3,285.00 $5,251.12
Mar-12 6,826.00 $4,034.93
Apr-12 2,240.00 $1,377.28
May-12 0.00 $99.50
Jun-12 0.00 $99.50
Jul-12 0.00 $99.50

TOTALS 94,153.00 $85,832.53
AVERAGE RATE: $0.91 $/THERM
Concord Engineering Group, Inc. 9C12053
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Figure 2
Natural Gas Usage Profile
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North Brunswick Township Public Schools — NBT High School Energy Audit

Il.  FACILITY DESCRIPTION

North Brunswick Township High School is located on 98 Raider Road in North Brunswick, New
Jersey. The 387,456 square foot high school was constructed in 1973 with additions completed
in 1990 and 2006. The building is a two story building consisting of administrative offices,
classrooms, two separate gymnasiums, cafeteria, media center, an auditorium and music rooms.
In addition, there is a 7,260 square foot modular building on the campus.

Occupancy Profile

The typical hours of operation for the school are Monday through Friday from 7:20 am to 4:00
pm from September through June. In addition, the building has limited occupancy during
evening hours for after-school activities. The school’s current estimated enrollment is
approximately 1,790 students with approximately 117 teachers. The modular building is
currently not used by students and is used for storage, per conversations with the building
maintenance staff.

Building Envelope

Exterior walls for the high school are a combination of 4” brick and pre-cast concrete panels with
a concrete block interior construction. The amount of insulation within the walls is unknown.
The windows throughout the school are in good condition and appear to be maintained. Typical
windows throughout the school are double pane, ¥%” insulated glass with aluminum frames.
Blinds are utilized through the facility per occupant comfort. The blinds are valuable because
they help to reduce heat loss in the winter and reduce solar heat in the summer. The roof over
the original section of the building is a tar covered roof painted silver. This section of the roof is
in poor condition. The roof over the newer additions is a flat, EPDM rubber roof on steel
decking.  The amount of insulation below the roofing is unknown, but the roof is in good
condition.

HVAC Systems

The classrooms in the original section of the building is served by a total of sixteen (16) vintage
Nesbitt packaged multi-zone rooftop units with gas fired heating and direct expansion cooling.
Each unit is rated for 30 Tons of cooling and heating capacities ranging from 300 MBH to 800
MBH. These units are all approximately twenty two (22) years old and have far surpassed their
useful service life, per ASHRAE standards.

The Main gymnasium is served by four (4) vintage Nesbitt packaged rooftop units. Each of these
units is rated for 30 Tons of cooling and 600 MBH of heating. These units are also
approximately twenty two (22) years old and have surpassed their useful service life, per
ASHRAE. The indoor pool is conditioned / dehumidified by a Dectron dehumidification unit
with a remote cooler. This unit is rated for 35 Tons of cooling. This unit was installed
approximately 3 years ago and is in excellent condition.

The 500 wing (1990 addition) is a two-pipe changeover system. Hot water is provided in heating
season via two (2) outdoor, roof mounted Teledyne water tube gas fired boilers, each rated for

Concord Engineering Group, Inc. 9C12053
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870 MBH of heating. Both of these boilers were installed in 1995 and are approaching the end
of their useful service life of twenty four (24) years, per ASHRAE. Chilled water is provided in
cooling season by a 60-Ton roof mounted, air cooled McQuay chiller. This chiller utilizes R-22
refrigerant, and has surpassed its useful life of 20 years, as defined by ASHRAE.

The 2006 addition, which is the Auditorium and ancillary classrooms, is served by a total of nine
(9) Seasons Four packaged rooftop multi-zone units. These units range in cooling capacity from
25 Tons to 27 Tons and have gas fired heating sections with input capacities ranging from 700
MBH up to 1040 MBH. These units are all in excellent condition. In addition, there are to Aaon
units that served areas behind the stage. One unit is 5-Tons and the other is 8-Tons. Both units
have gas fired heating sections and are in excellent condition.

The pool is heated via a single boiler, located in the pool pump/filter room adjacent to the main
gymnasium. This boiler is a 1,000 MBH PK Thermific model with an operating efficiency of
approximately 80% based on its age and condition. This boiler is reaching the end of its useful
service life, per ASHRAE.

The modular building is conditioned by a total of eight (8) packaged heating and cooling units,
mounted on the exterior of the structure. These units rarely operate, as the modular building is
only currently used for storage.

Exhaust System

Air is exhausted from the toilet rooms through the roof exhausters. The exhaust fans are
controlled by the occupancy schedule in the BAS.

HVAC System Controls

The HVAC systems within school are controlled by a DDC system by Novar. All of the older
multi-zone units have been retrofitted with newer controllers. The DDC system controls the
operation, status and temperature set points of the all of the heating and cooling equipment in the
facility. Based on conversations with the facility operators, typical cooling set points are
74F/85°F in occupied/unoccupied modes and heating set points are 70F/65°F in
occupied/unoccupied modes.

Domestic Hot Water

Domestic hot water for the 2006 addition restrooms is provided by an A.O. Smith Cyclone, high
efficiency condensing style hot water heater. This unit is in good condition. The 500 Wing 1990
addition uses a plate and frame heat exchanger located in the penthouse boiler room to generate
domestic hot water. This heat exchanger receives 180-190 degree hot water from the boilers and
transfers this to the domestic hot water. The domestic hot water is circulated to via a single zone
pump with a fractional horsepower motor. This configuration requires that at least one boiler be
operational to provide domestic hot water to the building. The original section of the building
receives hot water from a gas fired domestic hot water boiler, located in the main floor
mechanical room. This boiler is a 1,900 MBH PK Thermific model with a remote storage tank.

Concord Engineering Group, Inc. 9C12053
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North Brunswick Township Public Schools — NBT High School Energy Audit

The building is also served by a domestic cold water booster skid, located in the main floor
mechanical room. This skid is Caneriis Model TS-225, with three (3) base mounted, end suction
constant volume pumps with 5 HP motors.

Lighting

Refer to the Investment Grade lighting Audit Appendix for a detailed list of the lighting
throughout the facility and estimated operating hours per space.

Concord Engineering Group, Inc. 9C12053
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1.  MAJOR EQUIPMENT LIST

The equipment list contains major energy consuming equipment that through implementation of
energy conservation measures could yield substantial energy savings. The list shows the major
equipment in the facility and all pertinent information utilized in energy savings calculations.
An approximate age was assigned to the equipment in some cases if a manufactures date was not
shown on the equipment’s nameplate. The ASHRAE service life for the equipment along with
the remaining useful life is also shown in the Appendix.

Refer to the Major Equipment List Appendix for this facility.

Concord Engineering Group, Inc. 9C12053
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IV. ENERGY CONSERVATION MEASURES

Energy Conservation Measures are developed specifically for this facility. The energy savings
and calculations are highly dependent on the information received from the site survey and
interviews with operations personnel. The assumptions and calculations should be reviewed by
the owner to ensure accurate representation of this facility. The following ECMs were analyzed:

Table 1
ECM Financial Summary

ENERGY CONSERVATION MEASURES (ECM's)

NET
ANNUAL SIMPLE SIMPLE
INSTALLATION
ECMNO. DESCRIPTION A SAVINGSE PAYBACK (Yrs) | LIFETIME ROI
COST
ECM #1 Lighting Upgrade $63,005 $11,344 5.6 170.1%
ECM #2 Lighting Controls $22,835 $4,239 5.4 178.5%
ECM #3 NEMA Premium Pump Motors $3,726 $153 24.4 -38.4%
ECM #4 | Boiler Replacement - 500 Wing $75,976 $941 80.7 -69.0%
ECM 45 Domestic Hot Water Boiler $50,871 $2.754 185 35.3%
Replacement
ECM #6 Pool Boiler Replacment $45,974 $406 113.2 -77.9%
ECM #7 Air Cooled Chlller_RepIacement - $87,600 $5.722 153 30.6%
500 Wing
ECM #8 Rooftop Unit Replacement $1,759,510 $64,432 27.3 -45.1%
Split System AC Unit 0
ECM #9 Replacement (Ductless Splits) $46,078 $2,342 19.7 23.8%
EcM#1o | DOmestic Wastz dVFD Booster $27,888 $1,853 150 -0.3%
ECM #11 Vending Machine Controls $1,611 $2,140 0.8 1892.8%
EcM#1z | CRT Computer Monitor $3,510 $337 10.4 44.0%
Replacment
ECM #13 Set Computer_s to Automatic Stand $2.770 $6.116 05 3211.9%
by or Hibernate Modes
ECM #14 Pool Cover $16,451 $1,145 14.4 11.4%
RENEWABLE ENERGY MEASURES (REM's)
NET ANNUAL SIMPLE SIMPLE
ECMNO. DESCRIPTION INSTAC;L;I\_TION SAVINGS PAYBACK (Yrs)| LIFETIME ROI
REM #1 782.55 KW Solar Array $4,890,344 $283,639 17.2 -13.0%
Notes:____A. Cost takes into consideration applicable NJ Smart StartTM incentives. ________________________________
Concord Engineering Group, Inc. 9C12053

January 4, 2013- Final Page 11 of 52



North Brunswick Township Public Schools — NBT High School Energy Audit

Table 2
ECM Energy Summary

ENERGY CONSERVATION MEASURES (ECM's)

ANNUAL UTILITY REDUCTION
ELECTRIC ELECTRIC
ECM NO. DESCRIPTION
DEMAND CONSUMPTION N'ﬂ:ﬂiﬁkﬂgfs
(Kw) (KWH)
ECM #1 Lighting Upgrade 28.3 92,939 -
ECM #2 Lighting Controls - 35,622
ECM #3 NEMA Premium Pump Motors 0.5 1,282 -
ECM #4 | Boiler Replacement - 500 Wing - - 1,034
ECM #5 Domestic Hot Water Boiler i i 3,026
Replacement
ECM #6 Pool Boiler Replacment - - 447
Air Cooled Chiller Replacement -
ECM #7 500 Wing 18.4 48,088 -
ECM #8 Rooftop Unit Replacement 229.0 504,000 4,897
ECM #9 Split System AC Unit Replacement 6.2 19,682 )
(Ductless Splits)
ECM #10 Domestic Wate_r VFD Booster i 5.410 )
Skid
ECM #11 Vending Machine Controls 17,985 -
ECM #12 CRT Computer Monitor 06 1116
Replacment
ECM #13 Set Computer_s to Automatic Stand- i 51.399 i
by or Hibernate Modes
ECM #14 Pool Cover - - 1,186
RENEWABLE ENERGY MEASURES (REM's)
ANNUAL UTILITY REDUCTION
ELECTRIC ELECTRIC
ECM NO. DESCRIPTION
DEMAND CONSUMPTION NAE::};E’QIKA(;)AS
(Kw) (KWH)
REM #1 782.55 KW Solar Array 633.9 914,714 -
Concord Engineering Group, Inc. 9C12053
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Table 3
Facility Project Summary

ENERGY SAVINGS IMPROVEMENT PROGRAM - POTENTIAL PROJECT

ENERGY CONSERVATION QIIQIIII;II;JQIY_ PROJECT SS'\'I{I:RR': CUSTOMER SIMPLE
MEASURE T T PAYBACK
SURES SAVINGS ($) COST ) INCENTIVES cos c
Lighting Upgrade $11,344 $63,005 $0 $63,005 5.6
Lighting Controls $4,239 $24,450 $1,615 $22,835 5.4
NEMA Premium Pump Motors $153 $3,906 $180 $3,726 24.4
Boiler Replacement - 500 Wing $941 $79,158 $3,182 $75,976 80.7
Domestic Hot Water Boiler | ¢ 75, $52,726 $1,855 $50,871 185
Replacement
Alr Cooled Chiller Replacementy ¢ 75, $90,600 $3,000 $87,600 153
500 Wing
Split System AC Unit
i 2,342 48,148 2,070 46,078 19.7
Replacement (Ductless Splits) $ $ $ $
Domestic Wastf(ridvFD Booster | g1 g53 $27,888 $0 $27,888 15.0
Vending Machine Controls $2,140 $1,611 $0 $1,611 0.8
CRT Computer Monitor $337 $3,510 $0 $3,510 10.4
Replacment
Set Computers to Automatic
11 2,77 2,77 .
Stand-by or Hibernate Modes $6,116 $2,770 $0 $2,770 05
Pool Cover $1,145 $16,451 $0 $16,451 14.4
Design / Construction Extras
62,133 62,133
(15%) $ $
Total Project $39,086 | $476,356 $11,902 $464,454 11.9

Note: ECM's with the strike-through font are not included in the ESIP.

Design / Construction Extras is shown as an additional cost for the facility project summary. This cost is included to
estimate the costs associated with construction management fees for a larger combined project.

Concord Engineering Group, Inc.
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ECM #1: Lighting Upgrade
Description:

The stage area and auxiliary gymnasium at the High School are currently lit via 400 watt Metal
Halide HID fixtures. These areas would be better served with a more efficient, fluorescent
lighting system. Concord Engineering recommends upgrading the lighting in the gymnasiums to
an energy-efficient TS5 high output system that includes new six lamp, 54 watt high output
fixtures. This ECM also replaces the recessed down light lamps throughout the school with LED
lamps.

In addition, it was observed that the lighting levels in the Main Gymnasium were insufficient.
The Gym is currently lit via thirty five (35) 2 lamp, 32 Watt T8 fixtures with electronic ballasts
yielding a foot-candle rating of 28. Part of this ECM is to replace these fixtures with new, 6-
lamp, T-5 H.O. fixtures which will yield a f.c. rating of 40, while keeping energy costs the same
and reducing maintenance.

Energy Savings Calculations:

A detailed Investment Grade Lighting Audit can be found in Investment Grade Lighting Audit
Appendix that outlines the proposed retrofits, costs, savings, and payback periods.

Energy Savings Summary:

ECM #1 - ENERGY SAVINGS SUMMARY

Installation Cost (3): $63,005
NJ Smart Start Equipment Incentive ($): $0
Net Installation Cost ($): $63,005
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $11,344
Total Yearly Savings ($/Yr): $11,344
Estimated ECM Lifetime (Yr): 15
Simple Payback 5.6
Simple Lifetime ROI 170.1%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $170,160
Internal Rate of Return (IRR) 16%
Net Present Value (NPV) $72,418.94
Concord Engineering Group, Inc. 9C12053
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ECM #2: Lighting Controls Upgrade — Occupancy Sensors

Description:

Some of the lights in the High School are left on unnecessarily. In many cases the lights are left
on because of the inconvenience to manually switch lights off when a room is left or on when a
room is first occupied. This is common in rooms that are occupied for only short periods and
only a few times per day. In some instances lights are left on due to the misconception that it is
better to keep the lights on rather than to continuously switch lights on and off. Although
increased switching reduces lamp life, the energy savings outweigh the lamp replacement costs.
The payback timeframe for when to turn the lights off is approximately two minutes. If the
lights are expected to be off for at least a two minute interval, then it pays to shut them off.

Lighting controls come in many forms. Sometimes an additional switch is adequate to provide
reduced lighting levels when full light output is not needed. Occupancy sensors detect motion
and will switch the lights on when the room is occupied. Occupancy sensors can either be
mounted in place of a current wall switch, or on the ceiling to cover large areas.

The U.S. Department of Energy sponsored a study to analyze energy savings achieved through
various types of building system controls. The referenced savings is based on the “Advanced
Sensors and Controls for Building Applications: Market Assessment and Potential R&D
Pathways,” document posted for public use April 2005. The study has found that commercial
buildings have the potential to achieve significant energy savings through the use of building
controls. The average energy savings are as follows based on the report:

e Occupancy Sensors for Lighting Control 20% - 28% energy savings.

Savings resulting from the implementation of this ECM for energy management controls are
estimated to be 20% of the total light energy controlled by occupancy sensors (The majority of
the savings is expected to be after school hours when rooms are left with lights on)

This ECM includes installation of ceiling or switch mount sensors for individual offices,
classrooms, large bathrooms, and Media Centers. Sensors shall be manufactured by
Sensorswitch, Watt Stopper or equivalent. The Investment Grade Lighting Audit Appendix of
this report includes the summary of lighting controls implemented in this ECM and outlines the
proposed controls, costs, savings, and payback periods. The calculations adjust the lighting
power usage by the applicable percent savings for each area that includes lighting controls.

Energy Savings Calculations:

Energy Savings = (% Savings x Controlled Light Energy (KWh/YT))

Savings. = Energy Savings (kWh)x Ave Elec Cost[kij

Wh

Concord Engineering Group, Inc. 9C12053
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Energy Audit

Rebates and Incentives:

From the NJ Smart Start® Program Incentives Appendix, the installation of a lighting control

device warrants the following incentive:

Smart Start Incentive

= (# Wall mount sensors X $20 per sensor)
+ (# Ceiling mount sensors X $35 per sensor)

Energy Savings Summary:

ECM #2 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $24,450
NJ Smart Start Equipment Incentive ($): $1,615
Net Installation Cost ($): $22,835
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $4,239
Total Yearly Savings ($/Yr): $4,239
Estimated ECM Lifetime (Yr): 15
Simple Payback 54
Simple Lifetime ROI 178.5%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $63,585
Internal Rate of Return (IRR) 17%
Net Present Value (NPV) $27,769.91

Concord Engineering Group, Inc.
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ECM #3: Install NEMA Premium® Efficiency Motors

Description:

The improved efficiency of the NEMA Premium® efficient motors is primarily due to better
designs with use of better materials to reduce losses. Surprisingly, the electricity used to power a
motor represents 95 % of its total lifetime operating cost. Because many motors operate
continuously 24 hours a day, even small increases in efficiency can yield substantial energy and
dollar savings.

The electric motors driving the chilled and hot water pumps are candidates for replacing with
premium efficiency motors. These standard efficiency motors run considerable amount of time
over a year.

This energy conservation measure replaces existing inefficient electric motors with NEMA
Premium® efficiency motors. NEMA Premium® is the most efficient motor designation in the
marketplace today.

IMPLEMENTATION SUMMARY

NEMA
EQMT MOTOR| HOURS OF | EXISTING
FUNCTION PREMIUM
ID HP OPERATION | EFFICIENCY EFFICIENCY
P-1 2-Pipe Changeover Pump 5 2,745 85.5% 90.2%
P-2 2-Pipe Changeover Pump 5 2,745 85.5% 90.2%
P-3 Domestic Hot Water HX Pump 2 1,600 81.5% 86.5%
Energy Savings Calculations:
Error! Bookmark not defined.
. HP X LF X 0.746 X Hours of Operation
Electric usage, kWh = —
Motor Efficiency
where, HP = Motor Nameplate Horsepower Rating
LF = Load Factor Motor Efficiency = Motor Nameplate Efficiency
Electric Usage Savings, kWh =Electric Usage,;;,, — Electric Usagep, ;s
Electric Usage Savings, kWh = Electric Usagegyisting — Electric Usagepoposed
Electric cost savings = Electric Usage Savings X Electric Rate (kWh)
Concord Engineering Group, Inc. 9C12053
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Energy Audit

The calculations were carried out and the results are tabulated in the table below:

PREMIUM EFFICIENCY MOTOR CALCULATIONS

EQMT MOTOR| LOAD EXISTING PFIQ\IEEI\IX:CM SF;C\)/\:\II\IE;S SEE\EIRNC(;; COST
ID HP FACTOR | EFFICIENCY EFFICIENCY KW KWH SAVINGS
P-1 5 90% 85.5% 90.2% 0.20 565 $67
P-2 5 90% 85.5% 90.2% 0.20 565 $67
P-3 2 90% 81.5% 86.5% 0.10 153 $18
TOTAL 0.5 1,282.4 $153

Equipment Cost and Incentives

Below is a summary of SmartStart Building® incentives for premium efficiency motors:

INCENTIVES

HORSE NJ SMART
POWER START
INCENTIVE
1 $50
1.5 $50
2 $60
3 $60
5 $60
7.5 $90
10 $100

The following table outlines the summary of motor replacement costs and incentives:

MOTOR REPLACEMENT SUMMARY

EQMT 'I\D/Igv-l\-lcég INSTALLED 2¥:§: NET COST TOTAL | SIMPLE
ID HP COST INCENTIVE SAVINGS | PAYBACK
P-1 5 $1,519 $60 $1,459 $67 21.7
p-2 5 $1,519 $60 $1,459 $67 21.7
P-3 2 $868 $60 $808 $18 44.3
TOTAL Totals: $3,906 $180 $3,726 $153 24.4
Concord Engineering Group, Inc. 9C12053
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Energy Savings Summary:

ECM #3 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $3,906
NJ Smart Start Equipment Incentive ($): $180
Net Installation Cost ($): $3,726
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $153
Total Yearly Savings ($/YT): $153
Estimated ECM Lifetime (Yr): 15
Simple Payback 244
Simple Lifetime ROI -38.4%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $2,295
Internal Rate of Return (IRR) -6%
Net Present Value (NPV) ($1,899.50)
Concord Engineering Group, Inc. 9C12053
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ECM #4: Condensing Boiler Installation
Description:

There are two existing Teledyne water tube boilers which are used as the primary source of heat
for 500 Wing of the high school. These boilers serve the hot water loop throughout this section
of the building. These boilers are approximately 17 years old and are approaching their life
expectancy of a typical water tube boiler and should be considered for replacement. With the
increased efficiency of the condensing boilers, the savings can be substantial.

New condensing boilers could substantially improve the operating efficiency of the heating
system of the building. Condensing boiler’s peak efficiency tops out at 99% depending on return
water temperature. Due to the operating conditions of the building, the annual average operating
efficiency of the proposed condensing boiler is expected to be 92%. The existing boiler’s
efficiency is approximately 65%, which makes the condensing boilers an 27% increase in
efficiency. This ECM is based on variable supply water temperature adjusted based on outdoor
temperature.

This ECM includes installation of two (2) condensing gas fired boilers to replace the existing
rooftop boilers. The basis for this ECM is Aerco condensing boiler; model number MLX — 9009.
The boiler installation is based on a one for one replacement based on capacity of the existing
boiler. The new boilers would be installed within the penthouse mechanical room

Energy Savings Calculations:

The total gas consumption by the domestic hot water heater is calculated in ECM#5 and is
estimated to be 16,475 therms. Additionally, it is estimated that the kitchen equipment accounts
for approximately 3.5% of the building natural gas consumption, which is 3,295 therms.

Currently, the other gas consuming equipment connected to the building gas meter is the 500
wing boilers, Pool Heater, and thirty seven (37) rooftop units with gas fired heating. Therefore,
annual energy consumption of the boilers has to be estimated. In this calculation, it is assumed
that the energy consumption of the boilers will be in proportion with the ratio of the total heating
capacity of each piece of equipment.

Below calculation is performed to estimate annual gas usage of the cast iron boilers:

Total facility heating capacity (Heating equipment output capacity):

(2) Teledyne hot water boilers =1,716 MBH

(1) P.K. Thermific Boiler (Pool) =850 MBH

(37) Gas Fired RTUs = 16,212 MBH

Total Output Capacity = 18,778 MMBH

Concord Engineering Group, Inc. 9C12053
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Total facility gas heating capacity: 18,778 MBH

Total Capacity —Boilers only: 1,716 MBH

Percent usage by boilers: 9.1% of Total

Natural gas usage of facility 94,153 therms

Natural gas usage of DHW - 16,475 therms
Natural gas usage of kitchen equip - 3,295 therms

Total gas usage of heating equipment = 74,383 Therms
Estimated natural gas usage of boilers 9.1% of 74,383 Therms
Estimated natural gas usage of boilers 6,797 Therms

BTU
Bldg Heat Required = Heating Nat. Gas (Therm) X Heating Eff (%) X Fuel Heat Value (Therm)

Bldg. Heat Required (BTU)

Proposed Heating Gas Usage = BTU
New Heating Eff (%) X Fuel Heat Value (m)

)

Energy Cost = Heating Gas Usage (Therms) X Ave Fuel Cost

(Therm

Energy savings calculations are summarized in the table below:

Concord Engineering Group, Inc. 9C12053
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CONDENSING BOILER CALCULATIONS

ECM INPUTS EXISTING PROPOSED SAVINGS
ECM INPUTS EX|st|ng.Cast Iron | New Co_ndensmg
Boilers Boilers
Existing Nat Gas (Therms) 6,797 0
Boiler Efficiency (%) 78% 92% 14%
Nat Gas Heat Value
(BTU/Therm) 100,000 100,000
Equivalent Building Heat
Usage (MMBTUSs) 530 530
Gas Cost ($/Therm) 0.91 0.91

ENERGY SAVINGS CALCULATIONS

ECM RESULTS EXISTING PROPOSED SAVINGS
Natural Gas Usage (Therms) 6,797 5,763 1,034
Energy Cost ($) $6,186 $5,244 $941

COMMENTS:

Note: Concord Engineering is utilizing a seasonal average efficiency of 92% to account for
efficiencies based on an outside air reset schedule.

From the NJ Smart Start Appendix, the installation of new condensing boilers warrants the
following incentive: $1.75 per MBH, or $3,182.

Concord Engineering Group, Inc.
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Energy Savings Summary:

ECM #4 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $79,158
NJ Smart Start Equipment Incentive ($): $3,182
Net Installation Cost ($): $75,976
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $941
Total Yearly Savings ($/Yr): $941
Estimated ECM Lifetime (Yr): 25
Simple Payback 80.7
Simple Lifetime ROI -69.0%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $23,525
Internal Rate of Return (IRR) -8%
Net Present Value (NPV) ($59,590.17)
Concord Engineering Group, Inc. 9C12053
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ECM #5: High Efficiency Gas Hot Water Heater

Description:

The original section of the High School has one P.K. Thermific gas-fired hot water heater boiler that
provides domestic hot water to the bathrooms and kitchen. The gas fired heater is approaching the end of
its life expectancy and is an ideal candidate for replacement with a new condensing style boiler.

This ECM will replace the original gas fired domestic water boiler with Natural Gas fired 92.0%

thermal efficient Aerco Innovation 1060 condensing boiler.

remain.

Energy Savings Calculations:

The existing storage tank will

DOM. HOT WATER HEATER CALCULATIONS

ECM INPUTS EXISTING PROPOSED SAVINGS
Building Type Education
Building Square-foot 253,466 253,466
Domestic Water Usage, kBtu 1,318,023.20 1,318,023.20
DHW Heating Fuel Type Gas Gas
Heating Efficiency 80% 98% 18%
Total Usage (kBTU) 1,647,529 1,344,922 302,607
Electric Cost ($/kWh) $ 0119 | $ -
Nat Gas Cost ($/Therm) $ 0.910 | $ 0.910

ENERGY SAVINGS CALCULATIONS

Building Energy Consumption Survey 2003 Information

ECM RESULTS EXISTING PROPOSED SAVINGS
Natural Gas Usage (Therms) 16,475 13,449 3,026
Energy Cost (3$) $14,993 $12,239 $2,754
COMMENTS: Savings are based on Energy Information Administration Commercial

Concord Engineering Group, Inc.
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Energy Density for “Education” type building = 5.2 kBtu / SF / year
kB yr]x Building Square Footage (SF)

DHW Heat Usage=Energy Density(

Dom HW Heat Cons.(Btu)
BTU
Fuel Unit

DHW Total Usage =
Heating Eff (%)x Fuel Heat Value(

Energy Cost = Heating Fuel Usage(FueIUnits)x Ave Fuel Cost L
FuelUnit

From the NJ Smart Start Appendix, the installation of new condensing boilers warrants the
following incentive: $1.75 per MBH, or $1,855.

Energy Savings Summary:

ECM #5 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $52,726
NJ Smart Start Equipment Incentive (3$): $1,855
Net Installation Cost ($): $50,871
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $2,754
Total Yearly Savings ($/Yr): $2,754
Estimated ECM Lifetime (Yr): 25
Simple Payback 18.5
Simple Lifetime ROI 35.3%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $68,850
Internal Rate of Return (IRR) 2%
Net Present Value (NPV) ($2,915.13)
Concord Engineering Group, Inc. 9C12053
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ECM #6: Condensing Boiler Installation — Pool Heater
Description:

There is a single boiler which is used as the primary source for heating the pool at the high
school. This boiler is approximately 22 years old and is approaching the end of its life
expectancy for a typical boiler and should be considered for replacement. With the increased
efficiency of the condensing boilers, the savings can be substantial.

New condensing boilers could substantially improve the operating efficiency of the heating
system of the building. Condensing boiler’s peak efficiency tops out at 99% depending on return
water temperature. Due to the operating conditions of the building, the annual average operating
efficiency of the proposed condensing boiler is expected to be 92%. The existing boiler’s
efficiency is approximately 65%, which makes the condensing boilers an 27% increase in
efficiency. This ECM is based on variable supply water temperature adjusted based on outdoor
temperature.

This ECM includes installation of one (1) condensing gas fired boilers to replace the existing
rooftop boilers. The basis for this ECM is Aerco condensing boiler; model number MLX — 1060.
The boiler installation is based on a one for one replacement based on capacity of the existing
boiler. The new boilers would be installed within the pool pump room.

Energy Savings Calculations:

The total gas consumption by the domestic hot water heater is calculated in ECM#5 and is
estimated to be 16,475 therms. Additionally, it is estimated that the kitchen equipment accounts
for approximately 3.5% of the building natural gas consumption, which is 3,295 therms.

Currently, the other gas consuming equipment connected to the building gas meter is the 500
wing boilers, Pool Heater, and thirty seven (37) rooftop units with gas fired heating. Therefore,
annual energy consumption of the Pool Heater boiler has to be estimated. In this calculation, it is
assumed that the energy consumption of the boiler will be in proportion with the ratio of the total
heating capacity of each piece of equipment.

Below calculation is performed to estimate annual gas usage of the cast iron boilers:

Total facility heating capacity (Heating equipment output capacity):

(1) P.K. Thermific Boiler (Pool) =850 MBH

(2) Teledyne hot water boilers =1,716 MBH

(37) Gas Fired RTUs = 16,212 MBH

Total Output Capacity = 18,778 MMBH

Concord Engineering Group, Inc. 9C12053
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Total facility gas heating capacity: 18,778 MBH
Total Capacity —Pool Boiler only: 850 MBH
Percent usage by boilers: 4.5% of Total
Natural gas usage of facility 94,153 therms
Natural gas usage of DHW - 16,475 therms
Natural gas usage of kitchen equip - 3,295 therms
Total gas usage of heating equipment = 74,383 Therms
Estimated natural gas usage of boilers 4.5% of 74,383 Therms
Estimated natural gas usage of boilers 3,367 Therms
BT

Bldg Heat Required = Heating Nat. Gas (Therm) X Heating Eff (%) X Fuel Heat Value (Therm)

. Bldg. Heat Required (BTU)
Proposed Heating Gas Usage = BTU

New Heating Eff (%) X Fuel Heat Value (m)

Energy Cost = Heating Gas Usage (Therms) X Ave Fuel Cost (Therm)
Energy savings calculations are summarized in the table below:
Concord Engineering Group, Inc. 9C12053
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CONDENSING BOILER CALCULATIONS

ECM INPUTS EXISTING PROPOSED SAVINGS
ECM INPUTS EX|st|ng.Cast Iron | New Co_ndensmg
Boilers Boilers
Existing Nat Gas (Therms) 3,367 0
Boiler Efficiency (%) 85% 98% 13%
Nat Gas Heat Value
(BTU/Therm) 100,000 100,000
Equivalent Building Heat
Usage (MMBTUSs) 286 286
Gas Cost ($/Therm) 0.91 0.91

ENERGY SAVINGS CALCULATIONS

ECM RESULTS EXISTING PROPOSED SAVINGS
Natural Gas Usage (Therms) 3,367 2,920 447
Energy Cost ($) $3,064 $2,658 $406
COMMENTS:

From the NJ Smart Start Appendix, the installation of new condensing boilers warrants the
following incentive: $1.75 per MBH, or $1,855.

Concord Engineering Group, Inc.
January 4, 2013- Final

9C12053
Page 28 of 52



North Brunswick Township Public Schools — NBT High School Energy Audit

Energy Savings Summary:

ECM #6 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $47,829
NJ Smart Start Equipment Incentive ($): $1,855
Net Installation Cost ($): $45,974
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $406
Total Yearly Savings ($/Yr): $406
Estimated ECM Lifetime (Yr): 25
Simple Payback 113.2
Simple Lifetime ROI -77.9%
Simple Lifetime Maintenance Savings 0
Simple Lifetime Savings $10,150
Internal Rate of Return (IRR) -9%
Net Present Value (NPV) ($38,904.20)
Concord Engineering Group, Inc. 9C12053
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ECM #7: Air Cooled Chiller Replacement - 500 Wing

Description:

The facility currently has a single air cooled chiller that is past its useful life expectancy. This
chiller is a 60 ton McQuay model located on the roof. This chiller serves the 500 wing addition
air handling unit. The estimated efficiency of the chiller is 1.333 KW/Ton at full load capacity,
and an estimated 1.263 kW/Ton at part load.

This ECM includes the installation of a new high efficient variable speed air cooled chiller. The
chiller is based on a 60 ton York Model YCAV. The owner should have a professional engineer
verify heating and cooling loads prior to moving forward with this ECM.

Energy Savings Calculations:

ElectricUsage =Cooling Tons x (_l;ﬂj x Full Load Hrs.
on

Demand Savings = Cooling Tons X(Existing KW _ Proposed kﬂ)
Ton Ton
$

Cooling Cost = Energy(kWh)x Ave Elec Cost (Mj

Concord Engineering Group, Inc. 9C12053
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CHILLER CALCULATIONS

ECM INPUTS EXISTING PROPOSED SAVINGS
Existing Air Cooled| High Efficiency
ECMINPUTS Chiller Chiller
Operating Capacity (Tons) 60.0 60.0
Chiller Efficiency (KW/Ton) 1.333 1.026
Full Load Cooling Hrs (Est.) 800 800
Cooling Energy (kWh) 64,000 49,248
Chiller Operating Hours (May 3,650 3,650
to Sept)
Chiller Part Load Hours Est. 1,600 1,600
Chiller IPLV (KW/Ton) 1.263 0.800
Chiller Part Load % 75.0% 75.0%
Part Load Cooling Energy
(kWh) 90,936 57,600
Elec Cost ($/kWh) 0.119 0.119
ENERGY SAVINGS CALCULATIONS
ECM RESULTS EXISTING PROPOSED SAVINGS
Electric Energy (kwWh) 154,936 106,848 48,088
Electric Demand (KW) 80.0 61.6 18.4
Electric Energy Cost ($) $18,437 $12,715 $5,722

COMMENTS:

From the NJ Smart Start® Program appendix, the unit falls under the category “Electric Chiller”
and warrants an incentive based on efficiency (EER) at 1.02 KW/Ton*. The program incentives

are calculated as follows:

Concord Engineering Group, Inc.
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Smart Start® Incentive = (Cooling Tons x $/Ton Incentive)
=(60 Tons x $50/Ton)

*ARI rating used for Smart Start, Manufacturer’s data used for comparison purposes.
Energy Savings Summary:

ECM #7 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $90,600
NJ Smart Start Equipment Incentive ($): $3,000
Net Installation Cost ($): $87,600
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $5,722
Total Yearly Savings ($/Yr): $5,722
Estimated ECM Lifetime (Yr): 20
Simple Payback 15.3
Simple Lifetime ROI 30.6%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $114,440
Internal Rate of Return (IRR) 3%
Net Present Value (NPV) ($2,471.09)
Concord Engineering Group, Inc. 9C12053
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ECM #8: RTU Upgrades
Description:

The original section of the High School is air conditioned by sixteen (16) vintage packaged
rooftop multi-zone units and four (4) packaged rooftop single zone units with D/X cooling and
gas fired heating sections. These units are in poor condition and have surpassed their useful
ASHRAE service life. The units currently installed are less efficient compared to modern
equipment and can be replaced with new high efficiency units. New air conditioners provide
higher full load and part load efficiencies due to advances in inverter motor technologies, heat
exchangers and refrigerants.

This ECM includes one-for-one replacement of the older rooftop air conditioning units with new
higher efficiency systems. It is recommended to fully evaluate the capacity needed for all new
systems prior to moving forward with this ECM. A summary of the unit replacements for this
ECM can be found in the table below:

IMPLEMENTATION SUMMARY

NUMBER COOLING TOTAL
ECM INPUTS |UNIT TAG OF UNITS CAPACITY, | CAPACITY, REPLACE UNIT WITH
BTU/HR TONS
RTU-5,6,8,10,11, . .

RTU 12.13.14.19 9 288,000 24.0 Nesbitt Multi-Zone Packaged RTU
RTU RTU-1 thru 4 4 360,000 30.0 Nesbitt Single Zone Packaged RTU
RTU RTU-18 1 384,000 32.0 Nesbitt Multi-Zone Packaged RTU
RTU RTU-7,9,15,16,17,20 6 384,000 32.0 Nesbitt Multi-Zone Packaged RTU
Total 20 1,032,000 86

The manufacturers used as the basis for this calculation is Nesbitt. All units are one for one style
replacements with matching capacity of the new units to the old units. The unit pricing and
install cost were estimated based on current rates. The payback may change based on actual unit
pricing and install costs if the ECM is implemented.

Energy Savings Calculations:

Cooling Energy Savings:

Seasonal energy consumption of the air conditioners at the cooling mode is calculated with the
equation below:

E Savi KWh = Cooling C " BTUX< 1 1 ) Operation Hours
nergy Savings, = Cooling Capacity, - SEERgy;  SEERnew 000 W
kWh
Energy Savings (kWh
Demand Savings, kW = &Y & (_ )
Hours of Cooling
Concord Engineering Group, Inc. 9C12053
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$
Cooling Cost Savings = Energy Savings, kWh X Cost of Electricity (k_>

Wh
ENERGY SAVINGS CALCULATIONS

COOLING | ANNUAL NEW ENERGY | DEMAND

:EI\CI:PI\l/IJTS CAPACITY, | COOLING UEI{(I'ISS-(I-SI;\IEGER UNITS U#N(I)'II':S SAVINGS [ SAVINGS
BTU/Hr HOURS (S)EER kWh kW
RTU 288,000 2,200 8 EER 11 EER 9 194,400 88.4
RTU 360,000 2,200 8 EER 11 EER 4 108,000 49.1
RTU 384,000 2,200 8 EER 11 EER 1 28,800 13.1
RTU 384,000 2,200 8 EER 11 EER 6 172,800 78.5
Total 20 504,000 229

Heating Energy Savings

The estimated gas consumption of the building boilers, domestic hot water heaters and kitchen
equipment was calculated in ECMs 4,5 & 6 and is as follows:

Natural gas usage of boilers 6,797 Therms
Natural gas usage of pool heater 3,367 Therms
Natural gas usage of DHW 16,475 therms
Natural gas usage of kitchen equip 3,295 therms
Equipment gas usage (excluding RTUs) = 29,934 Therms
Total Building gas usage 94,153 Therms
Equipment gas usage (excluding RTUs) -29,934 Therms
Gas Usage of all RTU’s 64,219 Therms

There are a total of thirty seven (37) rooftop units on the building with a total gas input rating of
20,265 MBH. The twenty (20 ) rooftop units proposed for replacement in the ECM account for a
total 12,140 MBH, or 61% of the remaining gas input. Therefore, rooftop units on the original
building have the following estimated gas usage:

61% of 64,219 Therms = 39,173 Therms
BTU
Bldg Heat Required = Heating Nat. Gas (Therm) X Heating Eff (%) X Fuel Heat Value (Therm)
. Bldg. Heat Required (BTU)
Proposed Heating Gas Usage = BTU
New Heating Eff (%) x Fuel Heat Value (Therm)
Concord Engineering Group, Inc. 9C12053
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Energy Cost = Heating Gas Usage (Therms) X Ave Fuel Cost (

Therm)

Energy savings calculations are summarized in the table below:

ROOFTOP UNIT GAS HEATING CALCULATIONS

ECM INPUTS EXISTING PROPOSED SAVINGS
ECM INPUTS Rooftop Units Rooftop Units
Existing Nat Gas (Therms) 39,174 0
Boiler Efficiency (%) 70% 80% 10%
Nat Gas Heat Value
(BTU/Therm) 100,000 100,000
Equivalent Building Heat
Usage (MMBTUs) 2,142 2,142
Gas Cost ($/Therm) 0.91 0.91

ENERGY SAVINGS CALCULATIONS

ECM RESULTS EXISTING PROPOSED SAVINGS
Natural Gas Usage (Therms) 39,174 34,277 4,897
Energy Cost ($) $35,648 $31,192 $4,456
COMMENTS:
Concord Engineering Group, Inc. 9C12053
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Energy Savings Summary:

ECM #8 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $1,803,750
NJ Smart Start Equipment Incentive ($): $44,240
Net Installation Cost ($): $1,759,510
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $64,432
Total Yearly Savings ($/Yr): $64,432
Estimated ECM Lifetime (Yr): 15
Simple Payback 27.3
Simple Lifetime ROI -45.1%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $966,480
Internal Rate of Return (IRR) -7%
Net Present Value (NPV) ($990,324.97)
Concord Engineering Group, Inc. 9C12053
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ECM #9: Replace AC Units with High Efficiency Units
Description:

The High School utilizes ductless split system cooling only units to condition several interior
spaces within the school. The units suggested to be replaced all have capacities ranging of 1 ton.
Please refer to the Major Equipment List Appendix for further information about these units.

These units are in fair condition though the current units in operation are not high efficiency
units. These units are approximately ten years old and are reaching the end of their ASHRAE
service life of fifteen years.

These units can be replaced with new higher efficiency units. New split system and packaged
units provide higher full load and part load efficiencies due to advances in inverter motor
technologies, heat exchangers and higher efficiency refrigerants such as R410A which would be
used in place of R22 that is currently used in the units.

This ECM includes one-for-one replacement of the older split system units with new higher
efficiency systems which include new evaporator coils and refrigerant lines as well as indoor
units. It is recommended to fully evaluate the capacity needed for all new systems prior to
moving forward with this ECM. A summary of the unit replacements for this ECM can be found
in the table below:

IMPLEMENTATION SUMMARY

\Unger | COOLING | TOTAL
ECMINPUTS | SERVICEFOR | JOVEER | capAcITy, | caPACITY, REPLACE UNIT WITH
BTU/HR TONS
ss IDF Closets/Interior 11 12,000 10 |Airedale Ductless Split System
Spaces
Total 11 12,000 11.0

The manufacturers used as the basis for the calculation is Carrier. The unit pricing and install
cost were estimated based on current rates quotes and labor rates. The payback may change
based on actual unit pricing and install costs if the ECM is implemented.

Energy Savings Calculations:

Cooling Energy Savings:

Seasonal energy consumption of the air conditioners at the cooling mode is calculated with the
equation below:

E Savi KWh = Cooling C ~ BTU ( 1 1 ) Operation Hours
) = f X —
nergy Savings ooling Capacity o SEERgy ~ SEERue. 000 W
kWh
Energy Savings (kWh
Demand Savings, kW = &y g (_ )
Hours of Cooling
Concord Engineering Group, Inc. 9C12053
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$
Cooling Cost Savings = Energy Savings, kWh X Cost of Electricity (—)

kWh
ENERGY SAVINGS CALCULATIONS
ECM COOLING | ANNUAL EXISTING SPLITUNITS | #OF ENERGY | DEMAND
INPUTS CAPACITY, | COOLING UNITS SEER SEER UNITS SAVINGS | SAVINGS
BTU/Hr HOURS kWh kW
SS 12,000 3,200 9 SEER 15.5 SEER 11 19,682 6.2
Total 11 19,682 6.2

Project Cost, Incentives and Maintenance Savings

Summary of cost, savings and payback for this ECM is below.

COST & SAVINGS SUMMARY

PAY

INSTALLED | # OF TOTAL ENERGY
ECM INPUTS COST UNITS COST REBATES | NET COST SAVING BACK
YEARS
SS $48,148 11 $48,148 $2,070 $46,078 $2,342 19.7

Total|  $48,148 $11 $48,148 $2,070 $46,078 $2,342 19.7

Energy Savings Summary:

ECM #9 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $48,148
NJ Smart Start Equipment Incentive ($): $2,070
Net Installation Cost ($): $46,078
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $2,342
Total Yearly Savings ($/Yr): $2,342
Estimated ECM Lifetime (Yr): 15
Simple Payback 19.7
Simple Lifetime ROI -23.8%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $35,130
Internal Rate of Return (IRR) -3%
Net Present Value (NPV) ($18,119.27)
Concord Engineering Group, Inc. 9C12053
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ECM #10: Install Domestic Water Booster Skid w/\VFD

Description:

Domestic Water is supplied to the High School building via a set of three (3) domestic water
booster pumps. The pump skid is fairly old and the pump motors are standard efficiency motors.
The pump set operates 24/7. Modern domestic water booster pump systems utilize variable
frequency drives and advanced controls in order to vary flow based on the facility water demand.

This ECM replaces the existing domestic cold water booster pump set with a new variable flow
domestic booster pump set. The new pump set includes new pumps, premium efficiency motors,
variable frequency drives and controls. The basis for this ECM is Delta Pak ES System variable
flow domestic booster pump control system.

Energy Savings Calculations:

Flowgpm X Headg_pg.
3650 x T]Pump X Nmotor

Pump Power HP =

kW
Energy Consumption (kWh) = Motor HP X 0.7465 X Hours of operation (Hr) X

antOI‘

Total Energy Consumption (kWh) = Z Energy Consumption of Each Motor

Energy Cost ($) = Total Comsumption(kWh) X Average Cost of Electric <kWh>

Affinity Laws are used in order to calculate energy savings by calculating the reduced power
consumption requirement based a reduction in flow. Affinity laws, are as following:

Q = Flow, n = RPM, p = total pressure

Q _n2 p_z_(n_z)z ﬂ_@)g
Q m P1 ny HP; ny
Concord Engineering Group, Inc. 9C12053
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Estimated Operating Profile with VFD
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Energy Savings Summary:

ECM #10 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $27,888
NJ Smart Start Equipment Incentive (3$): $0
Net Installation Cost ($): $27,888
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $1,853
Total Yearly Savings ($/Yr): $1,853
Estimated ECM Lifetime (Yr): 15
Simple Payback 15.0
Simple Lifetime ROI -0.3%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $27,795
Internal Rate of Return (IRR) 0%
Net Present Value (NPV) ($5,766.51)
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ECM #11: Vending Miser Controls

Description:

The High School currently utilizes vending machines in select areas within the building. Vending
machines are common within cafeteria’s and faculty rooms which can be in use for a limited time during
the day. The installation of the Vending Miser system will help reduce the operating hours of vending
machines.

Cold beverage machines regularly operate inefficiently trying to maintain a constant cool temperature
within the machine and snack machines with no cooling usually have lights that operate 24/7. The
VendingMiser® system incorporates innovative energy-saving technology into a small plug-and-play
device that in conjunction with a passive infrared sensor regulate the operation of the cold beverage and
snack machines based on occupancy and room temperature. This ECM approximates the installation of
nine (9) of these control systems for the cold beverage machines and refrigerated drink display cases.

Energy Savings Calculations:
See Vending Miser Appendix for calculation methods and analysis.

Energy Savings Summary:

ECM #11 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $1,611
NJ Smart Start Equipment Incentive ($): $0

Net Installation Cost ($): $1,611
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $2,140
Total Yearly Savings ($/Yr): $2,140
Estimated ECM Lifetime (Yr): 15
Simple Payback 0.8
Simple Lifetime ROI 1892.8%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $32,104
Internal Rate of Return (IRR) 133%
Net Present Value (NPV) $23,939.05

Concord Engineering Group, Inc. 9C12053
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ECM #12: CRT Monitor Replacement

Description:

The High School still utilizes a large amount of CRT Monitors for use by its staff and students. These
monitors not only utilize more energy in operating mode, but also while being in idle mode. Typical
monitors throughout the buildings consisted of 17 inch size monitors.

This ECM will replace all remaining twenty seven (27) existing CRT monitors throughout the school with
new 19” Widescreen Dell LCD Model E1913. It is also assumed that the IT department will distribute and
install the monitors throughout the district.

Energy Savings Calculations:

Savings calculations were based on operating occupied hours per week of operating staff and students,
and estimated idle time of monitors per week outside occupied hours. Power consumption data is based
on actual monitor characteristics for a Dell CRT Model E773c, and Dell LCD Model P1911.

Energy Savings = Qty x Op Hrs x P, + Qty x IdleHrs x P,

Qty = Quantity

Op Hrs = Operating Hours per Year

Idle Hrs = Idle Hours per Year

Po = Operating Power Consumption Watts
P, = Idle Power Consumption Watts

Concord Engineering Group, Inc. 9C12053
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CRT MONITOR REPLACEMENT CALCULATIONS

ECM INPUTS EXISTING PROPOSED SAVINGS
ECM INPUTS 17" CRT 19" LCD
# of Monitors 27 27
Power Cons. (W) 71 23 48
Idle Power Cons. (W) 5 0.5 4.5
Operating Hrs per Week 40 40
Operating Weeks per Yr 42 42
Idle Hrs per Week 128 128
Idle Weeks per Yr 42 42
Elec Cost ($/kWh) 0.119 0.119

ENERGY SAVINGS CALCULATIONS

ECM RESULTS EXISTING PROPOSED SAVINGS
Electric Demand (kW) 1.917 0.621 1.296
Electric Usage (kwh) 3,946 1,116 2,830
Energy Cost ($) $470 $133 $337
COMMENTS: Savings Based on Dell 17: CRT Monitor Compared with Dell 19 "
LCD Model E1913
Project Cost:

Project Cost is based on the list price of new monitors with sound bar of $130 per unit.
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Energy Savings Summary:

ECM #12 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $3,510
NJ Smart Start Equipment Incentive (3$): $0
Net Installation Cost ($): $3,510
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $337
Total Yearly Savings ($/Yr): $337
Estimated ECM Lifetime (Yr): 15
Simple Payback 104
Simple Lifetime ROI 44.0%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $5,055
Internal Rate of Return (IRR) 5%
Net Present Value (NPV) $513.08
Concord Engineering Group, Inc. 9C12053

January 4, 2013- Final Page 44 of 52



North Brunswick Township Public Schools — NBT High School Energy Audit

ECM #13: Set Computers to Automatic Stand-by or Hibernate Modes
Description:

During the survey, it was noticed that the majority of the computers were left at ON position
with the monitors at Screen Saver or OFF positions.

Many personal computers (PC) came equipped with automatic Sleep Mode or Hibernate (power
down) mode features. Normally computers boot up from Sleep Mode or Hibernate mode much
faster than powering up from Shut Down position.

Based on an independent study by the U.S. Department of Energy, Energy star® rated computers
use approximately 70% less power during Sleep Mode. It is recommended to set up the PCs at
this facility to switch into Sleep Mode after a short period of inactivity and Hibernate mode after
a long period of inactivity.

This ECM includes configuring the computers in the classrooms and the offices such that they
automatically switch into:

- Sleep Mode after 15 minutes of inactivity
- Hibernate after 60 minutes of inactivity

The inactivity times above can be adjusted based on experience or preference. Even though this
ECM can be implemented easily in house, the calculations assume an independent computer
technician performing the task at a typical market rate.

Energy Savings Calculations:

No. of CRT Computers: 333
Operating Weeks per Yr: 42
Estimated percentage of computers left ON overnight: 75%

#of Computers x Computer Power (W )x Operation (Hrs)
lOOO(Wj
KW
$

Energy Cost = Electric Usage(kWh)x Ave Elec Cost (Mj

Electric Usage =

The cost of configuring the computers to automatically sleep or hibernate is based on 5 minutes
per computer per technician at an hourly rate indicated below.

Concord Engineering Group, Inc. 9C12053
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Implementation Costs:

= # Computers X Configuration Time X Cost per Hour

= 333 Computers X 5 Minutes/Computer X $100 per Hour

=$2,775

AUTOMATIC SLEEP OR HIBERNATE MODES FOR COMPUTERS

ECM INPUTS EXISTING PROPOSED SAVINGS
ECM INPUTS Manual Operation | Auto Power Save -
# of Computers 333 333 -
% Computers left ON 75% 75% -
Power when left ON (Watt) 50 50 -
Power at Stand-by (Watt) 5 5 -
Power at Hibernate (Watt) 4 4 -
Power when OFF (Watt) 0 0 -
Operating Weeks per Yr 42 42 -
Operating Hours per Week 168 168 -
Hours/Wk Computers ON 120 20 -
Hours/WKk at Sleep Mode 0 20 -
Hours/WKk at Hibernate Mode 0 80 -
Hours/WKk at Power Down 48 48 -
Elec Cost ($/kWh) 0.119 0.119 -

ENERGY SAVINGS CALCULATIONS

ECM RESULTS EXISTING PROPOSED SAVINGS
Electric Usage (kWh) 62,937 11,538 51,399
Energy Cost ($) $7,490 $1,373 $6,116
COMMENTS: Calculation assumes computers currently run throughout school week

and get shut down over the weekend.
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Energy Savings Summary:

ECM #13 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $2,770
NJ Smart Start Equipment Incentive ($): $0
Net Installation Cost ($): $2,770
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $6,116
Total Yearly Savings ($/Yr): $6,116
Estimated ECM Lifetime (Yr): 15
Simple Payback 0.5
Simple Lifetime ROI 3211.9%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $91,740
Internal Rate of Return (IRR) 221%
Net Present Value (NPV) $70,242.41
Concord Engineering Group, Inc. 9C12053
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ECM #14: Pool Cover

Description:

The Pool is used throughout the year at the High School however there is still a significant
amount of time when the pool area is unoccupied. While the pool is occupied and unoccupied
evaporation occurs from the pool to the space resulting in heat loss and water loss. As the
evaporation occurs the buildings boiler system and domestic water system make up for the losses
heat and water. Over the course of a year these losses add up to almost 70% of the operating
cost of an indoor pool.

This ECM recommends installing a pool cover that used during unoccupied periods to reduce the
evaporation rate. This measure includes the purchasing of the cover and roller.

Description of Scope:

Preliminary Scope

e Contact pool equipment suppliers to assist in cover selection and obtain competitive
pricing.

Construction Scope

e Purchase Pool Cover and Roller Assembly.
e Install Roller and Pool Cover.

Additional Maintenance & Implementation Risk:

Installation of this measure will not have a significant impact on pool maintenance costs.

There is no risk involved with implementation of this measure.

Energy Savings Calculations:

Savings are calculated based using the Shah described in “Calculating Evaporation from Indoor
Water Pools” (Shah, 2004). Based on DOE data pool covers can save anywhere from 25% to
50% of the evaporative losses during unoccupied times.

Water savings were also estimated for this ECM based on an estimated water rate of $5.00 per
1,000 gallons.

Pool Occupied Hours = Weekdays 10 Hours / Day (winter); 6 Hours / Day (summer)
Pool Unoccupied Hours = Weekdays 14 Hours / Day (winter); 18 Hours / Day (summer)

Concord Engineering Group, Inc. 9C12053
January 4, 2013- Final Page 48 of 52



North Brunswick Township Public Schools — NBT High School

Energy Audit

Infiltration Loss Factor X

Evaporative Losses =

Ibs

1 kBtu

Efficiency

1,000 Btu

Ib

Btu
) x

Evaporation Rate (E) X Hours X Latent Heat of Evaporation (—

POOL COVER SAVINGS CALULATION

ECM INPUTS EXISTING | PROPOSED | SAVINGS
Pool Area (sg-ft.) 4,036
Pool Temperature (°F) 80
Air Temperature (°F) 82
Evaporation Rate Occupied 154.19 154.19 0.00
(Ibs/hr)
Evaporation Rate Unoccupied 58.93 44.20 14.73
(Ibs/hr)
Occupied Hours per Year 1,340
Unoccupied Hours per Year 7,420
Pool Heater Efficiency 85.0%
Occupied Losses (kBtu) 224,091 224,091 0
Unoccupied Losses (kBtu) 474,256 355,692 118,564
Natural Gas Cost ($/therm) $0.91 $0.91
Water Cost ($/1000gal) $5.00 $5.00
ENERGY SAVINGS CALCULATIONS
ECM RESULTS EXISTING | PROPOSED | SAVINGS
Natural Gas Usage (therm) 6,983 5,798 1,186
Water Usage (1,000 gallons) 77 64 13
Energy Cost ($) $6,741 $5,597 $1,145
COMMENTS:
Concord Engineering Group, Inc. 9C12053
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Energy Savings Summary:

ECM #14 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $16,451
NJ Smart Start Equipment Incentive ($): $0
Net Installation Cost (3): $16,451
Maintenance Savings ($/Yr): $0
Energy Savings ($/Yr): $1,145
Total Yearly Savings ($/Yr): $1,145
Estimated ECM Lifetime (Yr): 16
Simple Payback 14.4
Simple Lifetime ROI 11.4%
Simple Lifetime Maintenance Savings $0
Simple Lifetime Savings $18,320
Internal Rate of Return (IRR) 1%
Net Present Value (NPV) ($2,068.54)
Concord Engineering Group, Inc. 9C12053
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REM #1: 782.55 KW Solar System

Description:

North Brunswick Township High School has available roof and parking lot space that could
accommodate a significant amount of solar generation. Based on the available areas a 782.55
KW DC solar array could be installed, assuming the existing roof structure is capable of
supporting an array. The array will produce approximately 914,714 kilowatt-hours annually that
will reduce the overall electric usage of the facility by 16.4%.

Energy Savings Calculations:
See Renewable / Distributed Energy Measures Calculations Appendix for detailed financial

summary and proposed solar layout areas. Financial results in table below are based on 100%
financing of the system over a fifteen year period.

Energy Savings Summary:

REM #1 - ENERGY SAVINGS SUMMARY

Installation Cost ($): $4,890,344
NJ Smart Start Equipment Incentive (3$): $0
Net Installation Cost ($): $4,890,344
Maintenance Savings ($/Yr): $174,788
Energy Savings ($/Yr): $108,851
Total Yearly Savings ($/Yr): $283,639
Estimated ECM Lifetime (Yr): 15
Simple Payback 17.2
Simple Lifetime ROI -13.0%
Simple Lifetime Maintenance Savings $2,621,820
Simple Lifetime Savings $4,254,585
Internal Rate of Return (IRR) -2%
Net Present Value (NPV) ($1,504,280.03)
Concord Engineering Group, Inc. 9C12053
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V. ADDITIONAL RECOMMENDATIONS

The following recommendations include no cost/low cost measures, Operation & Maintenance
(O&M) items, and water conservation measures with attractive paybacks. These measures are
not eligible for the Smart Start Buildings incentives from the office of Clean Energy but save
energy none the less.

A. Chemically clean the condenser and evaporator coils periodically to optimize efficiency.
Poorly maintained heat transfer surfaces can reduce efficiency 5-10%.

B.  Maintain all weather stripping on windows and doors.
C. Clean all light fixtures to maximize light output.

D. Provide more frequent air filter changes to decrease overall system power usage and
maintain better 1AQ.

E. Ensure outside air dampers are functioning properly and only open during occupied
mode.

Concord Engineering Group, Inc. 9C12053
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ECM COST & SAVINGS BREAKDOWN

CONCORD ENGINEERING GROUP

North Brusnwick Township BOE - High School

ECM ENERGY AND FINANCIAL COSTS AND SAVINGS SUMMARY

APPENDIX A
1ofl

LIFETIME
INSTALLATION COST YEARLY SAVINGS LIFETIME ENERGY MAINTENANCE LIFETIME ROI SIMPLE PAYBACK INTERNAL RATE OF | NET PRESENT VALUE
com SAVINGS Cvias RETURN (IRR) (NPV)
LIFETIME N
ECM NO. DESCRIPTION ] . £
REBATES, 1) * ife - —_—
MATERIAL LABOR INGENTIVES INST@IBI;?TIDN ENERGY |MAINT./ SREC TOTAL (Yearly Saving * ECM Lifetime) ("eary""f';;f::‘)"g ECM | (Lifetime Savings - Net Cost) / | (ot coct  early Savings) Z T DI
® ® () ©) (/Y1) (8/Yr) (81Yr) (n ® ® (%) 9 ® ®
ECM #1 Lighting Upgrade $38,465 $24,540 $0 $63,005 $11344 50 $11344 15 $170,160 $0 1701% 56 16.08% $72,418.94
ECM #2 Lighting Controls $20,700 $3,750 $1,615 $22,835 $4,239 $4,239 15 $63,585 $0 178.5% 54 16.74% $27,769.91
ECM#3 NEMA Premium Pump Motors 2538 $1,368 $180 $3,726 $153 50 $153 15 $2,205 $0 -38.4% 244 5.52% ($1,899.50)
ECM #4 Boiler Replacement - 500 Wing 42844 $36,314 53,182 $75,976 5941 $0 $941 2 $23,525 $0 -69.0% 807 753% ($59,590.17)
ECM #5 | Domestic Hot Water Boiler Replacement | $29,144 $23582 51,855 $50,871 $2,754 50 $2,754 2 $68,850 $0 35.3% 185 2.48% (§2,915.13)
ECM #6 Pool Boiler Replacment $24,994 522,835 $1,855 45974 $