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Non-Disclosure Statement

This proposal or qualification data includes data that shall not be disclosed outside Watchung Hills Regional High
School (the Watchung Hills Regional High School District) and shall not be duplicated, used or disclosed — in whole
or part — for any purposed other than to evaluate this proposal or quotation. If, however, a contract is awarded to this
Offeror as a result of — or in connection with — the submission of this data, the Watchung Hills Regional High
School District shall have the right to duplicate, use, or disclose the data to the extent provided in the resulting
contract. This restriction does not limit the Watchung Hills Regional High School District’s right to use information
contained in this data if it is obtained from another source without restriction. The data subject to this restriction are
contained in all sheets.

Right to Neqgotiate

Honeywell has reviewed the Request for Proposals and, if selected, reserves the right to negotiate mutually
acceptable terms and conditions of any resulting contract.

Budgetary Proposal

Notwithstanding any other provision of this document, this budgetary proposal is provided for information and
planning purposes only, is non-binding, and does not constitute an offer capable of acceptance. Honeywell will be
pleased to provide a firm price proposal upon request, subject to its internal approval requirements.

Honeywell reserves the right, in its discretion, to increase the price(s) set forth in this Proposal in the event that tariffs
(or similar governmental charges) imposed by the United States or other countries result in any increase in the costs
that Honeywell used to determine such price(s).

Equitable Extension of Time

Notwithstanding anything to the contrary, in light of the COVID-19 pandemic, the effects of which cannot be foreseen,
the parties agree that Honeywell shall be entitled to an equitable extension of time to deliver or perform its work and
appropriate additional compensation to the extent Honeywell’s delivery or performance, or the delivery or
performance of its suppliers and/or subcontractors, is in any way delayed, hindered or otherwise affected by the
COVID-19 pandemic.

General Disclaimer about Pre-Contract Information

HONEYWELL MAKES NO REPRESENTATION OR WARRANTY REGARDING ANY FINANCIAL PROJECTIONS,
DATA OR INFORMATION PROVIDED, EXCEPT AS MAY BE EXPRESSLY SET FORTH IN A DEFINITIVE
AGREEMENT.

Municipal Advisor Disclaimer

HONEYWELL BUILDING SOLUTIONS, A STRATEGIC BUSINESS UNIT OF HONEYWELL INTERNATIONAL INC.
(“HONEYWELL”), IS NOT A MUNICIPAL ADVISOR AND CANNOT GIVE ADVICE WITH RESPECT TO MUNICIPAL
SECURITIES OR MUNICIPAL FINANCIAL PRODUCTS TO YOU ABSENT YOUR BEING REPRESENTED BY, AND
RELYING UPON THE ADVICE OF, AN INDEPENDENT REGISTERED MUNICIPAL ADVISOR. HONEYWELL IS
NOT SUBJECT TO A FIDUCIARY DUTY WITH REGARD TO YOU OR THE PROVISION OF INFORMATION TO
YOU. INFORMATION ABOUT MUNICIPAL SECURITIES AND/OR MUNICIPAL FINANCIAL PRODUCTS, IF ANY,
IS PROVIDED FOR EDUCATIONAL PURPOSES ABOUT POSSIBLE FINANCING OPTIONS AND IS NOT THE
PROVISION OF ADVICE OR A RECOMMENDATION TO PURSUE ANY PARTICULAR FINANCING OPTION.
CONSULT WITH YOUR INDEPENDENT REGISTERED MUNICIPAL ADVISOR ABOUT THE FINANCING OPTION
APPROPRIATE FOR YOUR SITUATION.

To ensure compliance with requirements imposed by the IRS under Circular 230, we inform you that any U.S. federal
tax advice contained in this communication (including any attachments), unless otherwise specifically stated, was not
intended or written to be used, and cannot be used, for the purpose of (1) avoiding penalties under the Internal
Revenue Code or (2) promoting, marketing or recommending to another party any matters addressed herein. The
information contained herein is general in nature and based on authorities that are subject to change. Honeywell
Building Solutions, a strategic business unit of Honeywell International Inc., recommends that you consult your tax
adviser to understand its applicability to specific situations.
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WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION A — EXECUTIVE SUMMARY
District-Wide Energy Savings Plan

SECTION A — EXECUTIVE SUMMARY

Honeywell is pleased to submit this Energy Savings Plan for the Watchung Hills Regional High School
District (District). During the development of the Energy Savings Plan, Honeywell has completed a
thorough investment grade energy audit of the Watchung Hills Regional High School District buildings
and grounds. Based on the audit findings and Honeywell’s extensive experience in working with school
districts, we can confidently state that we can deliver a financially viable, comprehensive solution to
address the District’s facility concerns and goals. Our Energy Savings Plan includes projects that achieve
energy and operational efficiencies, create a more comfortable and productive environment and are
actionable via the New Jersey Energy Savings Improvement Program (NJ ESIP) in accordance with NJ
PL2012, c.55.

The Energy Savings Plan is the core of the NJ ESIP process. It describes the energy conservation
measures that are planned and the cost calculations that support how the plan will pay for itself through
the resulting energy savings. Under the law, the Energy Savings Plan must address the following
elements:

e The results of the energy audit.

e A description of the energy conservation measures (ECMs) that will comprise the program.

e An estimate of greenhouse gas reductions resulting from those energy savings.

e Identification of all design and compliance issues and identification of who will provide these services.
e An assessment of risks involved in the successful implementation of the plan.

e |dentify the eligibility for, and costs and revenues associated with, the PJM Independent System
Operator for demand response and curtail-able service activities.

e Schedules showing calculations of all costs of implementing the proposed energy conservation
measures and the projected energy savings.

e Maintenance requirements necessary to ensure continued energy savings, and describe how they will
be provided; and

e |If developed by an ESCO, a description of, and cost estimates of a proposed energy savings
guarantee.

The purpose of this document is to provide all the information required for the Watchung Hills Regional
High School District to determine the best path forward in the implementation of a District-Wide NJ ESIP
Project. It is important to note that the Energy Savings Plan provides a comprehensive evaluation of ALL
potential ECMs within the Watchung Hills Regional High School District. This is not meant to infer that all
the ECMs identified can be implemented. However, if the ECM is part of this plan, it may be implemented
later as additional funding becomes available or technology changes to provide for an improved financial
return.

Our Energy Savings Plan is structured to clearly demonstrate compliance with the NJ ESIP law, while
also presenting the information in an organized manner which allows for informed decisions to be made.
The information is divided into the following sections:

A. Executive Summary (This Section)

HONEYWELL BUILDING SOLUTIONS back to Table of Contents | 1




WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION A — EXECUTIVE SUMMARY
District-Wide Energy Savings Plan

B. Preliminary Utility Analysis — The Preliminary Utility Analysis (PUA) defines the utility baseline for
the Watchung Hills Regional High School District buildings included in the Energy Savings Plan. It
provides an overview of the current usage and a cost per square foot by building of utility expenses.
The report also compares the Watchung Hills Regional High School District’s utility consumption to
that of other districts in the same region on a per square foot basis.

C. Energy Conservation Measures — This section includes a detailed description of the ECMs we have
selected and identified for your School District. It is specific to your facilities in scope, savings
methodology and environmental impact. It is intended to provide a basis of design for each measure
in narrative form. It is not intended to be a detailed specification for construction. ALL potential ECMs
for the Watchung Hills Regional High School District are identified for the purposes of potential
inclusion in the program. Final selected ECMs are to be determined by the Watchung Hills Regional
High School District in conjunction with Honeywell during the project development phase of the NJ
ESIP process.

D. Technical and Financial Summary — This section includes an accounting of all technical and
financial outcomes associated with the ECMs as presented on the New Jersey Board of Public
Utilities Forms 1l through IV. Information detailed on the forms includes projected implementation hard
costs, projected energy savings, projected operational savings and projected environmental impact.
Form VI: Annual Cash Flow Analysis provides a “rolled-up” view of the overall project financials,
inclusive of financing costs, on an annual basis as well as over the entire 15 or 20-year term of the
agreement.

E. Measurement & Verification and Maintenance Plan — This section identifies the intended methods
of verification and measurement for calculating energy savings. These methods are compliant with
the International Measurement and Verification Protocols (IMVP), as well as other protocols
previously approved by the Board of Public Utilities (BPU) in New Jersey. This section also includes
the recommended maintenance requirements for each type of equipment. Consistent maintenance is
essential to achieving the energy savings projected in this plan.

F. Design Approach — This section includes a summary of Honeywell’s best practices for the
successful implementation of a NJ ESIP project. It includes a project specific Safety Management
Plan and provides an overview of our project management procedure, construction management and
a sample schedule for the overall completion of the project. Within the schedule, we clearly define the
tasks directed towards compliance with architectural, engineering and bidding procedures in
accordance with New Jersey Public Contracts Law.

G. Independent Energy Audit — This section includes, for reference, the independent energy audits as
previously received by the Watchung Hills Regional High School District through the Local
Government Energy Audit (LGEA) program. The audits provided by TRC Energy Services have been
included on a USB drive as Appendix 1. A comparison can be made between the ECMs outlined in
this Independent Energy Audit and the additional ECMs described in the overall Energy Savings Plan.

HONEYWELL BUILDING SOLUTIONS back to Table of Contents | 2




WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION A — EXECUTIVE SUMMARY
District-Wide Energy Savings Plan

H. For Appendices 1 to 5, please refer to the following files for their electronic version on the USB drive
included along in the submission:

Honeywell — Appendix 1 — INDEPENDENT ENERGY AUDIT (Exhibit 1).pdf
Honeywell — Appendix 2 — ECM CALCULATIONS.pdf

Honeywell — Appendix 3 — SAFETY MANAGEMENT PLAN.pdf

Honeywell — Appendix 4 — EQUIPMENT CUTSHEETS.pdf

Honeywell — Appendix 5 --- WATCHUNG HILLS LIGHTING LINE BY LINE.pdf

Benefits

The measures investigated in this Energy Savings Plan could result in an annual utility savings of
4,072,279 kWh of electricity and save 9,924 therms of natural gas. Additionally, these energy savings will
result in a net reduction of greenhouse gases and will reduce the school district’s carbon footprint by
2,192 MTE of CO2 annually. This is equivalent to removing 462 cars from the road annually and /or
2,0764 forested acres per year. All these savings are achieved while improving the classroom
environment and renewing many items that have been in service beyond useful life expectancy.

In accordance with the NJ ESIP process, the next step in the project development phase is for Honeywell
to provide our recommendations and for the Watchung Hills Regional High School District to select the
desired content of the project based upon the Watchung Hills Regional High School District’'s unique
goals and objectives. The selections will consider the projected costs, projected energy and operational
savings, available financing options at the time of the agreement, interest rates, length of term and
Watchung Hills Regional High School District priorities, which will all play a part in the final selection and
cash flow of ECMs. The definitive requirement under NJ PL2012, ¢.55 is that the project is self-funding
within the 15 or 20-year term as outlined in the legislation.

Overall, it is evident that the Watchung Hills Regional High School District is well positioned to implement
a program that will upgrade your facilities, while funding itself within the requirements of the law and with
zero impact on your taxpayer base. We welcome this opportunity to partner with the Watchung Hills
Regional High School District to improve the comfort and efficiency of your facilities through the
successful implementation of this Energy Savings Plan.

Sincerely,

Joseph Coscia
Senior Business Consultant

HONEYWELL BUILDING SOLUTIONS back to Table of Contents | 3
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District-Wide Energy Savings Plan I

Honeywell

Preliminary Utility Analysis

Watchung Hills Regional High School
Warren, NJ

Helping customers manage energy resources to improve financial performance
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WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION B — PRELIMINARY UTILITY ANALYSIS
District-Wide Energy Savings Plan

Executive Summary

Honeywell would like to thank you for the opportunity of providing you with this Preliminary Utility Analysis. A one year
detailed billing analysis was completed for all utility data provided by your staff. The facility's electric and gas consumption
were compared to a benchmark of typical facilities of similar use and location. It should be noted however, that some of
Buildings which make up the benchmarking standards are not equipped with mechanical cooling (air conditioning).
Therefore, these buildings may unjustly appear to be less efficient in comparison.

Through our Energy Services ofterings, Honeywell's goal is to form a long term partnership for the purpose of meeting your
current infrastructure needs by focusing to:

< Improve Operational Cost Structures < Leverage Teamwork
< Ensure Satisfaction < Pursue Mutual Interests
2 Upgrade Infrastructure While Reducing Costs < Provide Financing Options

2 Meet Strategic Initiatives

How does it work?

Under an energy retrofit solution, Honeywell installs new, energy efficient equipment and optimizes your facility, as part
of'a multi-year service contract. Most of these improvements are cost-justified by energy and operational savings. Some
of the energy conservation measures provide for a quick payback, and as such, would help offset other capital intensive
energy conservation measures such as, boilers, package rooftop units, domestic hot water heaters, etc. The objective is to
provide you with reduced operating costs, increased equipment reliability, optimized equipment use, and improved
occupant comfort.

After review of the utility analysis, you can authorize Honeywell to proceed with the development of a detailed
engineering report. The report development phase allows Honeywell to prepare an acceptable list of proposed energy
conservation measures, which are specific to the selected facility. Some examples of typical Energy Conservation
Measures include:

2 Lighting 2 Building Enevelope

2 Control Systems 2 Package Rooftop Units

< Boilers < Domestic Hot Water Heaters
2 AC Units/Condensers 2 Plug Load Management

Why Honeywell?

2 Honeywell is one of the world leaders in providing infrastructure improvements

< With Honeywell as your building partner, you gain the advantage of more than 115 years of leadership
in building services

2 Honeywell has the infrastructure and manpower in place to manage and successfully implement your project

< Honeywell has over 30 years experience in the energy retrofit marketplace with over $5 Billion in customer
energy savings

2 Honeywell provides you with "Single Source Responsibility" - from Engineering to Implementation,
Servicing and Financing (if desired)

HONEYWELL BUILDING SOLUTIONS back to Table of Contents | 9




WATCHUNG HILLS REGIONAL HIGH SCHOOL
District-Wide Energy Savings Plan

SECTION B — PRELIMINARY UTILITY ANALYSIS

Energy Benchmarking

The calculation of EUI (Energy Use Intensity) 1s shown below. EUI expressed in kBtu/sf, 1s normalized for loor area, the
most dominant influence on energy use in most buildings. Tts use usually provides a good approximation of how your
building's energy performance compares o others. Site EUT indicates the rate at which energy is used al youwr building (the
point of use). Source EUI indicates the rate at which energy 1s used at the generation sources serving vour building (the point
of source) and indicates the societal energy penalty due toyour building  The lower the EUI, the higher the rating,
mdicating that the buildmg 1s more efficient than other buildings. The greater the EUL the lower the rating, indicating that
there is an opportunity for higher potential benefits from operational improvements.

The Source EUT below has been applied to a Department of Energy statistical model from the Oak Ridge National
Laboratery. The Department ol Energy has estimated energy use and cost reductions for building seurce EUI ratings
(percentiles) in the table below. Please see the DOE Regional Source EUI Comparison graph below to rate vour building in
relation to the regional distribution of similar type buildings. (Note: The Source LUI includes the inefficiencies of electrical
generation and transmission. A reduction in ‘electrical’ source EUI includes a benefit in terms of reduction of air pollution
emissions and green house gases, and 1s thus an indicator of societal benelit.)

‘Walk-thru
Source EUL | Energy use and energy
Rating for your| cost reduction assessment
Building potential (%0) | recommended?
above 60% below 25% No
40 to 60% 20 to 35% Maybe
20 to 40% 35 to 50% Yes
Source LU
Annual Total Annual Total
Site Annual Total | Non-Electrical | Building Gross Source Energy Rating (Regional
EUL Electrical Use I'uel Use Iloor Area (sq- Use per Sq-I't Source EUI
Rank (KWh) (Therms) ) Site EUI Rating {kBtu/sf) Comparison)
1 Sparta High School 4,099 305 195,241 397,890 84 156 25%
4,099,303

School Facilities

75
60
45
30
15

0

ME, NH, MA, RI, CT, VT, NY, NJ, PA

Rating (% less efficient)
a0 4

o Vi

LY

n]

50 100 150

Energy use intensity (source kBtu/sf)
efficient gm———————————pp inefficient
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Offices
NY, N, PA
Rating (% less efficient)
a0 ‘.
75 #
%o

L]

60 ﬁ
45

30
15

0 a0 100 180 200 280
Energy use intensity (source kBtuisf)
efficient sp———  inefficient
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WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION B — PRELIMINARY UTILITY ANALYSIS
District-Wide Energy Savings Plan I

Historical Summary

Utility Analysis Period:
April 2018 - March 2019

Electric Therms - Gas
Utility Costs™ $499,538 $165,590
Utility Usage (kWh, Therms) 4,099,305 195,241
$ Cost/Unit (kWh, Therms) $0.12186 $0.848
Annual Electric Demand (kW) 12,636

* Costs include energy and demand components, as well as taxes, surcharges, ete.

Actual Cost by Utility
April 2018 - March 2019

Electric, $499,538, 75%

Therms - Gas,
$165,590 , 25%

¥ Electric ¥ Therms - Gas

Total Cost
$665,128

HONEYWELL BUILDING SOLUTIONS back to Table of Contents | 11




WATCHUNG HILLS REGIONAL HIGH SCHOOL

District-Wide Energy Savings Plan

SECTION B — PRELIMINARY UTILITY ANALYSIS

Utility Analysis

Electric

Square Footage Analysis

Cost per Sq. Ft.

$1.40

$1.26

$1.20

$1.00

$0.80

$0.60

$0.40

$0.20

$0.00

Watchung Hills Regional High
School

Usage (kWh per Sq. Ft.)

10.0

10.3

8.0

6.0

4.0

20

0.0

Watchung
Hills
Regional
High
School

Note: Average kWh/SF for School buildings in this climate zone is 9.0

HONEYWELL BUILDING SOLUTIONS
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WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION B — PRELIMINARY UTILITY ANALYSIS
District-Wide Energy Savings Plan

Utility Analysis
Electric
Sources of Electric Consumption
4% 2o/;l“ypical EI;&) Use Allocation *
3%
| P
9%
20%
H Lighting H Cooling OVentilation B Office Equipment B Refrigeration

@ Cooking O Heating OOther B Water Heating

**This allocation is generic and is not a representation of the actual end use in your buildings included in this report.

Typical Allocation Applied to Your Electric Cost**

Lighting $231,286
Cooling $97,909
Ventilation $45,957
Office Equipment $42,960
Refrigeration $23,478
Cooking $21,980
Heating $12,488
Other $12,488
Water Heating $10,990
Your Total Cost April 2018 - March 2019 $499,538

HONEYWELL BUILDING SOLUTIONS back to Table of Contents | 13
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WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION B — PRELIMINARY UTILITY ANALYSIS
District-Wide Energy Savings Plan

Utility Analysis
Therms - Gas

Square Footage Analysis
Cost per Sq. Ft.

$0.50

$0.42

$0.00

Regional High
School

‘Watchung Hills

Usage (kBtu per Sq. Ft.)

60.0

50.0

40.0

30.0

20.0

10.0

0.0

‘Watchung Hills
Regional High School

Note: Average kBTU/SF for School buildings in this climate zone is 46.1

There 1s a fairly direct correlation between your gas usage and heating degree days, indicating that the vast majority of vour
natural gas usage is for space heating.

HONEYWELL BUILDING SOLUTIONS back to Table of Contents | 15




WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION B — PRELIMINARY UTILITY ANALYSIS
District-Wide Energy Savings Plan

Utility Analysis
Therms - Gas

Sources of Usage
Therms - Gas

Typical End Use Allocation *
12% 1%

0%

58%
29%

B Heating B Water Heating 0OCooking
B Cooling OOther

**This allocation 1s generic and is not a representation of the actual end use in your buildings included in this repe

Typical Allocation Applied to Your Cost**

Therms - Gas
Heating $96,539
Water Heating $47.,856
Cooking $18,877
Cooling $1,821
Other $497
Your Total Cost April 2018 - March 2019 $165,590
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WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION B — PRELIMINARY UTILITY ANALYSIS
District-Wide Energy Savings Plan

Watchung Hills Regional High School
April 2018 - March 2019

Based on the US Environmental Protection Agency -
Greenhouse Gas Equivalencies Calculator
http://www.epa.gov/cleanenergy/energy-resources/calculator.html

The following energy usage, cost and pollution have been quantified:

Total Annual Electric usage 4,099,305 kWh
Annual Natural Gas usage 195,241 Therms

Electric Emissions

0.00070742 MTeCO, per kWh saved
Oil/Gas
0.05302541 MTeCO, per MMBtu saved

Equillivent Cars
0.214132762 Cars/ IMTeCO2

Forrested Acres
1.3063142 Forested Acres Factor/ 1MTeCO2

Annual Greenhouse Gas Emissions (Metric tons of equivalent of CO2)
eCO2 (Electric) 2,900 MT
eCO2 (Gas) 1,033 MT
Total eCO2 3,933.204 MT
This is equivalent to one of the following: |
845 No. of passenger vehicles - annual greenhouse gas emissions
" 5138 No. of acres of U.S. forests - carbon sequestered annually

q®
L7\
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WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION C — ENERGY CONSERVATION MEASURES
District-Wide Energy Savings Plan

SECTION C — ENERGY CONSERVATION MEASURES

Introduction

The information used to develop this Section was obtained through the independent energy audit building
surveys to collect equipment information, interviews with operators and end users, and an understanding
of the components to the systems at the sites. The information obtained includes nameplate data,
equipment age, condition, the system’s design and actual load, operational practices and schedules, and
operations and maintenance history.

Honeywell has done a review of the ECMs which would provide energy and cost savings to the District.
This report aims to be an assessment of the feasibility and cost effectiveness of such measures, and an
indication of the potential for their implementation. The ECMs listed below have been reviewed throughout
your facilities for consideration within a complete Energy Savings Plan. What follows is a general
description of the energy auditing process and the detailed descriptions of the available ECMs for your
facilities.

ENERGY CONSERVATION MEASURES

Watchung Hills
RHS

ECM Description

1A LED Lighting

1B De-Stratification Fans

2A High Efficiency Hot Water and Steam Boilers
2B Boiler Burner Controls

2C Domestic Hot Water Replacements

2D Addition of Cooling

2E McQuay and Nesbitt RTU Replacements

2F Kitchen Hood Controls

2G Walk In Compressor Controls

2H VFDs on Heating Water Pumps

2| Split System Replacement

2J High Efficiency Chillers

2K Exhaust Fan Retro-Commissioning

2L Install Pipe Insulation

2M Steam Trap and TRV Refurbishments

2N Replace Unit Ventilators -South Building

3A Healthy Buildings - Building Controls

3B Healthy Buildings - Environmental Optimization
3C Healthy Buildings - Plasma lonization
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Watchung Hills
RHS

ECM Description

4A Building Envelope Improvements
4B Roof Sealing

5A Cogeneration CHP

6A Roof Mounted Solar PPA

7A Transformer Replacement

Overview
Honeywell has closely evaluated and audited the District to develop the optimum mix of energy saving
measures. These site-specific measures have been selected and developed using the following process:

Review Site Audits
Engineering Team Site Visits
Develop Measures
Review Measures with Team

Reject and Accept Measures Based On
Alignment with Critical Success Factors (CSF)
Value to the School

Economic Financial Payback

Equipment Service Life

Effect on Current Space Conditions

In developing the proposed measures, the following considerations were critical:

Reduction of space heating and cooling loads by performing systems review, with complete consideration
of current indoor environmental quality standards. Review and redesign lighting systems noting reductions
in the internal heat gain in the affected spaces. Load reduction measures always precede optimization
measures.

Bin weather data was used from a 15-year average reported from Newark, NJ. Ventilation rates, taken

from ASHRAE published standard, were predicted by using the building’s population multiplied by
cfm/person during occupied hours.
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Reasonable infiltration rates were assumed based on the building’s fenestration conditions and expected
values for typical buildings. A reduced infiltration rate was assumed for the unoccupied hours. Envelope
heat loss calculations assumed a reasonable heat transmission rate (U value) based on the construction of
the buildings. Wall area and glass area were estimated by supplied drawings and field photographs.

Current efficiencies were derived from assumed and later to be measured boiler efficiencies, and assumed
system losses due to thermal losses, distribution losses and loose operational control. The current
assumed boiler system efficiencies were then applied to the calculated load and calibrated to last year’s
actual fuel consumption.

Demand Sensitive Operation
Review existing and proposed thermal loads. For example, the review process will facilitate the application
of:

1. Optimized flow rates (steam, water, and air).
2. Optimized operation of equipment, matching current occupancy use profiles, and considering both
outside and indoor space temperatures.

Benefits of Mechanical Improvements
Listed below are some of the benefits that the District would reap from the mechanical portion of the
measures:

Avoid costly repairs and replace equipment that would have to be replaced in the next five years.
Improved compliance with ASHRAE Ventilation Standards.

Ability to trend ventilation rates; thus, insuring compliance through documentation.

Operating a more weather sensitive facility.

Allowing for a greater capability of central monitoring and troubleshooting via remote.

Greater operating flexibility to reduce costs and optimize staff efficiency.

2

Indoor Air Quality

Implementation of new energy-related standards and practices has contributed to a degradation of indoor
air quality. In fact, the quality of indoor air has been found to exceed the Environmental Protection Agency
(EPA) standards for outdoor air in many homes, businesses, and factories.

The American Council of Governmental Industrial Hygienists (ACGIH) in their booklet “Threshold Limit
Values,” has published air quality standards for the industrial environment. No such standards currently
exist for the residential, commercial, and institutional environments, although the ACGIH standards are
typically and perhaps inappropriately used. The EPA has been working to develop residential and
commercial standards for quite some time.

Recent studies indicate that for even the healthiest students, indoor air pollution can reduce the ability to
learn. As an example, if you were to place several students in a room where it is hot, there is little, or no air
circulation and other children are coughing and sneezing, exposing the student body to airborne related
illnesses such as the cold or flu. Honeywell has addressed this issue by focusing on the proper operation
and replacement of the unit ventilators and air handler equipment which will assure IAQ standards are met.
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ECM 1A LED LIGHTING
The key benefits of this ECM include:

Energy savings from reducing total energy consumption with more efficient, state of the art
technology. Today’s most efficient way of illumination and lighting has an estimated energy efficiency
of 80%-90% when compared to traditional lighting and conventional light bulbs.

Improved teacher and student performance from enhanced lighting quality that translates to an
enhanced learning working environment.

Improved equipment longevity by reducing amount of light usage and extending the useful life of
your lighting system. Light Emitting Diode (LED) bulbs and diodes have an outstanding operational
lifetime expectation of up to 100,000 hours. This is 11 years of continuous operation, or 22 years of
50% operation. Operational savings in terms of bulb and ballast replacement are significant based on
this technology.

Reduced maintenance and operational costs by modernizing your lighting system and providing for
longer lasting and technologically advanced lights, without the need to address deficient or bad
ballasts.

Ecologically friendly LED lights are free of toxic chemicals. Most conventional fluorescent lighting
bulbs contain a multitude of materials like mercury that are dangerous for the environment. LED lights
contain no toxic materials and are 100% recyclable and will help to reduce carbon footprint by up to a
third. The long operational lifetime span mentioned above means also that one LED light bulb can
save material and production of 25 incandescent light bulbs. A big step towards a greener future!

Watchung Hills

ECM Description
RHS

1A LED Lighting °

Existing Conditions
Indoor lighting predominantly consists of T-12s and T-8s, some CFLs, and some incandescent bulbs. In
general, lighting is operated on switches.

Scope of Work

The proposed lighting system is based on the recent investment grade lighting system audit where existing
lighting systems were analyzed and inventoried. Honeywell proposes to retrofit all existing T-8 and T-12
fixtures with high efficiency Light Emitting Diode (LED) lamps.

The District will receive many benefits from the lighting system upgrade.
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Existing Lighing at Weight Room 3-4 Existing Lighting Main Entrance

LED Outdoor Lighting Upgrades

Existing Conditions

The District has various types of High Intensity Discharge (HID) light fixtures and older LED fixtures, which
are not as efficient as modern LED types. Parking lot and building exterior lights consist of pole mounted
shoe-box type and wall pack HID fixtures.

Existing Outside Lighting Existing Lighting Outdoor Fixtures

Scope of Work

Outdoor Lighting

The exterior wall-packs and pole-mounted shoebox fixtures are currently high wattage HID lamps. These
will be replaced with lower wattage LED fixtures. The LED technologies offer significant advantages such
as extended lamp life, minimal lumen depreciation, “instant on” and very high energy conversion efficiency.
These fixtures will provide substantial maintenance savings via the new 100,000-hour LED lamp life versus
the 20,000 hours of the existing metal halide lamps.

Changes in Infrastructure

New LED lamps and fixtures will be installed as part of this ECM. Existing poles and shoe box fixtures will
be utilized where possible.
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Customer Support and Coordination with Utilities

Coordination efforts will be needed to reduce or limit impact to building occupants.

Environmental Issues

Energy savings will result from reduced electric energy usage. A slight
Resource Use increase in heating energy is resultant from the reduced heat output of
more efficient lamps.

Waste Production All lamps and ballasts that are removed will be properly disposed.

Environmental Regulations No environmental impact is expected.
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ECM 1B DE-STRATIFICATION FANS
The key benefits of this ECM include:

Improved efficiency and energy savings through more equal distribution of conditioned air space.
Equipment longevity due to lower utilization of equipment to condition air.
Increased comfort of students and teachers.

Watchung Hills

ECM Description
RHS

1B De-Stratification Fans ®

Existing Conditions

Warm air stratifies close to the ceiling in high ceiling areas such as in a gymnasium or auditorium. Elevated
levels of heat transfer through the high walls and roof causes elevated heat loss.

Weight Room 3/4

Proposed Solution

In areas with 20* foot ceiling heights, there is approximately a 15°F*
temperature difference between the floor and the ceiling. With higher ceilings,
it is even greater. That means to generate the heat necessary to maintain a
comfortable 70°F temperature at the floor level, where student activities
occur, the ceiling could be 85°F or higher.

De-stratification fans even out the air temperature to a zero to 3°F differential
from floor to ceiling and wall to wall.
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This will allow HVAC systems to run for a shorter duration because of the absence of extreme temperatures
to heat or cool, thus allowing the local thermostats to be satisfied for longer periods of time.

Systems Evaluation and Selection

An energy-efficient motor drives a near-silent fan that forces a column of
hotter air from the ceiling to the cooler floor below. As this column of warm
air nears the floor, it begins to flare out in a circular pattern and rise again
creating a torus. While doing so, it warms the cooler air and mixes with air
near the floor, increasing the temperature and comfort of occupants.
Through a natural law of physics, this torus will continue to re-circulate air,
mixing warmer air from the ceiling with cooler air near the floor until the
ceiling and air temperatures are nearly equal. As this happens, it will require
less and less energy to comfortably heat the work area, allowing
thermostats to be lowered and energy savings to be realized. Once started,
the entire process of “thermal equalization” will take on average less than
24 hours.

~\

Airius PureAir Series is an air purification and airflow circulation fan system, incorporating the latest in PHI
(Photohydroionization) Cell technology efficiently and effectively neutralizes up to 99% of all harmful germs,
bacteria, viruses, mold and other contaminants in any internal environment. The PHI Cell emits ‘lonized
Hydroperoxides’, a naturally occurring cleaning agent, which are circulated throughout spaces via the fan.
As the fans continue to circulate internal atmosphere, the PHI circulates its neutralizing lonized
Hydroperoxides, providing 24/7 continuous Air Purification. The PureAir also provides all the features and
benefits of the world’s most popular destratification and airflow circulation fan, balancing temperatures,
improving comfort, reducing heating and cooling costs and reducing carbon emissions.

Based on preliminary site investigation conducted by our staff, we propose to install the following as indicated
in the table below:

School Location Qty Type
Watchung Hills Regional HS Gym 1-2 3 | A-25-SP-STD-120-W
Watchung Hills Regional HS Gym 1-2 3 | A-25-SP-STD-120-W-PHI
Watchung Hills Regional HS Gym 3-4 2 | A-25-SP-STD-120-W
Watchung Hills Regional HS Gym 3-4 2 | A-25-SP-STD-120-W-PHI
Watchung Hills Regional HS Weight Room 3-4 2 | A-25-SP-STD-120-W
Watchung Hills Regional HS Weight Room 3-4 2 | A-25-SP-STD-120-W-PHI
Watchung Hills Regional HS Gym 5-6 4 | A-25-SP-STD-120-W
Watchung Hills Regional HS Gym 5-6 5 | A-25-SP-STD-120-W-PHI
Watchung Hills Regional HS Weight Room 5-6 1 | A-25-SP-STD-120-W
Watchung Hills Regional HS Weight Room 5-6 1 | A-25-SP-STD-120-W-PHI
Watchung Hills Regional HS Gym 7-8 5 | A-25-SP-STD-120-W
Watchung Hills Regional HS Gym 7-8 4 | A-25-SP-STD-120-W-PHI
Total 34
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Proposed De-Stratification Fans
Scope of Work

Per De-Stratification Fan:

Shut off the main electric power to the area in which the unit(s) will be installed.
Install new de-stratification fan and wiring.

Re-energize.

Inspect unit operation by performing electrical and harmonics testing.

oD~

Changes in Infrastructure

New de-stratification fans will be installed as part of this ECM.

Customer Support and Coordination with Utilities

Coordination efforts will be needed to reduce or limit impact to building occupants.

Environmental Issues

Energy savings will result from reduced thermal energy usage. A slight
increase in electrical energy is resultant from the operation of the fan motors.

Resource Use

Waste Production Proper disposal of any waste generated.

I=olViigelgluClicINaCleNIEle) sl No environmental impact is expected.
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ECM 2A HIGH EFFICIENCY HOT WATER AND STEAM BOILERS
The key benefits of this ECM include:

e Reduced energy usage from improved boiler efficiency resulting from replacement of older
equipment.
e Lower operational costs through less frequent maintenance and operational issues.

Watchung Hills

ECM Description
RHS

2A High Efficiency Hot Water and Steam Boilers ®

Existing Conditions

Some boilers within the District are near or past the end of their useful life and are less efficient compared
to new boilers. Some existing boilers can be replaced with high efficiency, condensing boilers or High
Efficiency Steam Boilers.

North Boiler Room South Boiler Room

Building Type Manufacturer Model
Watchung Hills Regional HS Water Cleaver Brooks CB-700-100 3 3,348 NG
Watchung Hills Regional HS Steam Cleaver Brooks CB-200-125 3 4,184 NG

Existing Boilers to be Replaced
Proposed Solution

It is recommended that the boilers listed in the table above be replaced with boilers operating at higher
efficiency listed in table below. New condensing hot water boilers have thermal efficiencies that range from
88% — 95% depending on the return hot water temperature from the heating loop. With proper design, it is
typical to see thermal efficiencies of around 92%.
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Thermal efficiency is only one part of the equation that makes up the seasonal efficiency of a boiler.
Compared to the existing boilers in this school, the new boilers will provide an increase in boiler efficiency
of anywhere between 10% to 15%. Boilers which cannot be converted from steam will be replaced with
new steam boilers, which will still operate at to 10% more efficient than the existing boilers.

New boiler sizes and quantities will be based on the heat load of the building with redundancy, consider
the existing system sizing and level of redundancy.

Output
Building Type Manufacturer Model Qty (I\lIIJBpI-lIJ) Fuel
Watchung Hills Regional HS Water Aerco BMK-3000 3 3,000 NG
Watchung Hills Regional HS Steam EASCO FPS-125S 3 4,184 NG

Proposed Boiler Equipment
Scope of Work

The following outlines the boiler replacement:
1. Disconnect gas back to shutoff valve and electric back to source panel-board.
Remove existing boilers.
Install new boilers.
Connect gas and heating hot water appurtenances to new boilers.
Terminate and power new boiler electric circuiting.
Start up, commissioning, and operator training.

o0k wbd

Energy Savings Methodology and Results

In general, Honeywell uses the following approach to determine savings for this specific measure:

Existing Boiler Efficiency = Existing Heat Production/ Existing Fuel Input
Proposed Boiler Efficiency = Proposed Heat Production/ Proposed Fuel Input
Energy Savings $ = Heating Production (Proposed Efficiency — Existing Efficiency)
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Equipment Information

Several quality and cost-effective manufacturers are available. Honeywell
and the customer will determine final selections.

Manufacturer and Type

As part of the ECM design and approval process, specific product

Equipment Identification
L selection will be provided for your review and approval.

Changes in Infrastructure

New boilers will be installed in itemized locations; in addition, training for maintenance personnel will be
required, as well as on-going, annual preventive maintenance. New gas piping will need to be run from the
new gas service/meter to the equipment.

O&M Impact

The new boilers will decrease the O&M cost for maintaining the boilers.

Customer Support and Coordination with Utilities

Minor support will be required for the interruption of utilities for brief tie-in periods. Continuity of service
must be maintained for the customer.

Environmental Issues

Annual savings will result from greater combustion efficiency, reduced

Resource Use .
maintenance costs control and setback.

Waste Production Existing boilers scheduled for removal will be disposed of properly.

No environmental impact is expected; all regulations will be adhered to in
accordance with EPA and local code requirements.

Environmental Regulations
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SECTION C — ENERGY CONSERVATION MEASURES

ECM 2B BOILER BURNER CONTROLS
The key benefits of this ECM include:

e Reduced energy usage from improved boiler efficiency resulting from replacement of older

burner controls.

o Lower operational costs through less frequent maintenance and operational issues.

ECM Description

2B Boiler Burner Controls

Watchung Hills
RHS

Existing Conditions

Honeywell observed that the existing boiler burners have limited fuel / air ratio controls in place, which
reduces your ability to optimize combustion efficiency and system reliability. The below table indicates
which systems Honeywell recommends installation of new advanced combustion controls to decrease
costs and increase efficiency. In cases where burners cannot be retrofit with controls, new burners will be

installed.

Burner Controls

Controls — CB Lance Type Burners

g

Output

Building Type Manufacturer Model Qty (MBH) Fuel
Watchung Hills Regional HS Water Cleaver Brooks CB-700-100 3 3,348 NG
Watchung Hills Regional HS Steam Cleaver Brooks CB-200-125 3 4,184 NG
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Proposed Solution

Typically, boilers are sized to accommodate the coldest days (approximately 5% of the year). During these
periods of maximum demand, the burner is constantly on and operating at maximum capacity. The burner
cycles on and off, maintaining temperature or pressure in the boiler. It is during these periods of lesser
demand, that the controller will monitor the boiler make up rate, and efficiently manage the firing of the
boiler.

The length of the burner’s off cycle is the best measure of total heating demand or load. In other words, the
load is directly related to the time it takes for water (or steam) in the boiler to drop from its high-limit
temperature (or pressure) to its low-limit or “call” setting. When demand is high, these off-cycles are short
and the on-cycles are longer. When demand is lower, off-cycles are longer, and on-cycles are reduced.

The device, which is a microprocessor-based computer, constantly monitors the demand on the boiler by
assimilating all factors affecting a building’s heating requirements, including e
occupancy, climate, wind chill, solar gain, type of building, and many others.

Proposed Systems and Scope of Work

Honeywell will replace the burners on the boilers listed above with new,
natural gas-fired burners, utilizing advanced controls.

Honeywell Slate™

SLATE™ from Honeywell brings together configurable safety and
programmable logic for the first time ever. It's one platform from one vendor
that can easily be customized for almost any application — in less time with
less complexity.

This upgrade will provide a combustion curve and light-off points including minimum/maximum firing rate
points resulting in a precise firing rate control over the entire firing rate of the burner. Combustion efficiency
will be maximized throughout the combustion curve and will provide a fuel curve to achieve maximum
efficiency.

Modulating Burner Control
The Modulating Burner integrates flame safeguard control, fuel-air ratio control, Oz Trim, VFD control, and

proportional integral derivative (PID) control into a single, integrated, user-friendly system.

The features integrated into the burner provide energy savings, reduced emissions, reduced installation
costs and enhanced safety.
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Fuel Metering
e Reduced fuel use.
e Increased burner efficiency.
e Greenhouse gas emissions reduction.

Easy Access Panels

e Total access to components.
e Easy maintenance.

Graphic Burner Management System

I T TR TR REUIRER Y

e Graphic annunciation of critical burner functions.

Scope of Work

The following outlines the boiler burner controls:
1. Disconnect electrical and gas from existing boiler burner.
2. Install new burner controls on existing burner (where applicable).
3. Start up, commissioning and operator training.

Energy Savings Methodology and Results

In general, Honeywell uses the following approach to determine savings for this specific measure:

Existing Boiler Efficiency = Existing Heat Production/ Existing Fuel Input
Proposed Boiler Efficiency = Proposed Heat Production/ Proposed Fuel Input
Energy Savings $ = Heating Production (Proposed Efficiency — Existing Efficiency)

Equipment Information
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Several quality and cost-effective manufacturers are available.
Honeywell and the customer will determine final selections.

Manufacturer and Type

As part of the ECM design and approval process, specific product

Equipment Identification
e selection will be provided for your review and approval.

Changes in Infrastructure
New combustion controls will be installed and programmed in the locations listed above; in addition,

training for maintenance personnel will be required as well as on-going, annual preventive maintenance.

O&M Impact
The new boiler controls will decrease the O&M cost for maintaining the boilers.

Customer Support and Coordination with Utilities

Minor support will be required for the interruption of utilities for brief tie-in periods. Continuity of service
must be maintained for the customer.

Environmental Issues

Energy savings will result from greater boiler load control, reduced

Resource Use .
maintenance costs control and setback.

Waste Production Existing equipment scheduled for removal will be disposed of properly.

No environmental impact is expected; all regulations will be adhered to
in accordance with EPA and local code requirements.

Environmental Regulations
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ECM 2C DOMESTIC HOT WATER REPLACEMENTS
The key benefits of this ECM include:

e Reduced energy usage from improved efficiency resulting from replacement of older equipment.
e Lower operational costs through less frequent maintenance and operational issues

Watchung Hills

ECM Description
RHS

2C Domestic Hot Water Replacements ®

Existing Conditions

The existing Domestic Hot Water (DHW) heaters are generally in good condition but are not high-efficiency
units. Some use electrical power to heat water, which is not cost effective.

Kitchen Water Heater DHW - Kitchen Storage

Capacity Storage
MBH (Gal)
Watchung Hills Regional HS 1 Laars PWO0500 IN 09 405 238 NG

Existing Domestic Hot Water Heater Equipment

Fuel

Building

Proposed Solution

Honeywell proposes replacing the existing DHW heaters at the above locations with highly efficient
condensing DHW heaters. New condensing DHW heaters have efficiencies between 97% - 98%. They
provide better control with capabilities as night setback, temperature adjustments and demand control hot
water.

Capacity Storage

Buildi Fuel
uilding MBH (Gal) ue

Watchung Hills Regional HS 1 AO Smith BTH-399 399 120 NG
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Proposed Domestic Hot Water Heater Equipment
Scope of Work

The following outlines the domestic hot water heater replacement:
1. Demolish and remove old water heaters.
2. Furnish and install condensing gas fired domestic hot water heaters as specified in the table
above.
Install all required piping, controls, and breeching as needed.
Install mixing valve.
Install circulators where needed for building use and kitchen supply.
Test and commission.

S

Energy Savings Methodology and Results
The savings are calculated from the domestic hot water heater efficiency differences.

Existing Equipment Efficiency | = Existing Boiler Efficiency + Existing Heat Exchanger Efficiency

Proposed Equipment = Efficiency of the New Domestic Hot Water Heater

Efficiency = DHW Load x (Existing Equipment Efficiency — New Equipment

Energy Savings Efficiency)

Changes in Infrastructure

A new controller for each DHW heater will be installed and programmed. In addition to the controllers,
training for maintenance personnel will be required.

Equipment Information

Several quality and cost-effective manufacturers are available.

Manufacturer and Type

As part of the measure design and approval process, specific product

Equipment Identification
quip ficatt selection will be provided for your review and approval.

Customer Support and Coordination with Utilities

Minor support will be required for the interruption of utilities for brief tie-in periods.

Environmental Issues

s ss Energy savings will result from improved thermal efficiency.

Waste Production Proper disposal of any waste generated.

No environmental impact is expected.

Environmental Regulations

Utility Interruptions
Proper phasing procedures will minimize gas interruptions.
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ECM 2D ADDITION OF COOLING
The key benefits of this ECM include:

e Energy savings from increased equipment efficiency.
e Equipment longevity due to more efficient and less wasteful equipment utilization.

Watchung Hills
RHS

ECM Description

2D Addition of Cooling ®

Existing Conditions

Honeywell and the district have identified several locations where the addition of cooling is desirable.
Although adding cooling increases the energy use of the building, the addition of cooling makes a better
learning environment for students by increasing comfort during warmer school days.

AHU - GYM 3/4 Univent Weight Room 5/6
Locations for Additional Cooling

Proposed Solution

Honeywell proposes installing high efficiency units at this school to add cooling to spaces listed below.
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Proposed Cooling Systems

Area Served QTY Tons

Building
Watchung Hills Regional HS Trane YCD-360B Gym 3-4 1 30
Watchung Hills Regional HS Trane YCD-360B Weight Room 3-4 1 30
Watchung Hills Regional HS Trane YCD-360B Gym 5-6 2 30
Watchung Hills Regional HS Trane YSD-180R Weight Room 5-6 1 15
Scope of Work

The following outlines the scope of work to install the additional cooling units listed in the Proposed
Cooling Systems table above.

Rig and set new unit at the base.
Connect electric power.

Start up and commissioning of new unit.
Maintenance operator(s) training.

N =

Equipment Information

Several quality and cost-effective manufacturers are available. Honeywell
Manufacturer and Type and the customer will determine final selections.

Product cut sheets and specifications are available upon request. As part of
Equipment Identification the measure, design, and approval process, specific product selection will
be provided for your review and approval.

Customer Support and Coordination with Utilities

Coordination of the electrical tie-in will be required.
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ECM 2E MCQUAY AND NESBITT RTU REPLACEMENTS
The key benefits of this ECM include:

e Reduced energy usage from improved efficiency resulting from replacement of older equipment.
e Lower operational costs through less frequent maintenance and operational issues.

Watchung Hills
RHS

ECM Description

2E McQuay and Nesbitt RTU Replacements ®

Existing Conditions

Some Rooftop Units (RTUs) serving the locations photographed below are inefficient or past their useful
lives. Replacing these units with new, high efficiency units will save energy costs over the long term while
reducing repair costs that would otherwise have been necessary to keep the old RTUs in operation.

SECTION C — ENERGY CONSERVATION MEASURES

McQuay Roof Top Unit

Nesbitt Roof Top Unit

Existing Rooftop Units to be Replaced

Building Make Model Location Served Tons Qty.
Watchung Hills Regional HS McQuay RPRO40CLA | M4A-Performance Art Center (PAC) 40.0 1
Watchung Hills Regional HS McQuay RPRO40CLA | M4B-Performance Art Center (PAC) 40.0 1
Watchung Hills Regional HS McQuay RPRO40CLA | M5 - Stage @ PAC 40.0 1
Watchung Hills Regional HS McQuay RPRO20CSA | M3 - Aux Gym/Boys/Girls Locker 20.0 1
Rooms, Wrestling
Watchung Hills Regional HS McQuay RPRO20CSA | M2A - Gym 1-2 20.0 1
Watchung Hills Regional HS McQuay RPRO20CSA | M2B - Gym 1-2 20.0 1
Watchung Hills Regional HS McQuay RPRO20CSA | M6B - Half Auditorium 20.0 1

HONEYWELL BUILDING SOLUTIONS

back to Table of Contents | 41




WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION C — ENERGY CONSERVATION MEASURES
District-Wide Energy Savings Plan —_——

Building Model Location Served Tons Qty.

Watchung Hills Regional HS McQuay RPRO20CSA | M6A - Half Auditorium 20.0 1

Watchung Hills Regional HS McQuay RPS018CSA | M8 - Room 13 & Offices 20.0 1

Watchung Hills Regional HS Nesbitt RMA100NG Zones 5-1 thru 5-10 \ RMs 115, Hall-
Facilities,114, Supt. Office, 118, 112, 32.0 1
Conf. RM, 300, 302, 116

Watchung Hills Regional HS Nesbitt RMA100NG Zones 4-1 thru 4-8 \ RMs 320 1
303,301,122,117,119,303,304,306

Watchung Hills Regional HS Nesbitt RMA100NG Zones 3-1 thru 3-7 \ RMs 320 1
309,305,307,121,310,120,308

Watchung Hills Regional HS Nesbitt RMA100NG Zones 2-1 thru 2-8 \ RMs
311,313,125,312 Hall,123,312,121 Hall, | 32.0 1
124

Watchung Hills Regional HS Nesbitt RMA100NG Zones 1-1 thru 1-8, \ RMs 126,126 Hall, 320 1
314,128,316,130,129,315

Watchung Hills Regional HS Nesbitt RMA100NG Zones 8-1 thru 8-3 \ Cafeteria Hall, 106, 28.0 1
Cafeteria

Watchung Hills Regional HS Nesbitt RMA100NG Zones 7-1 thru 7-5\ 107, 15.0 1
Kitchen,109,111,104 Hall

Watchung Hills Regional HS Carrier 50TFF008--- | AC1-Science/Tech 6.0 1

511--
Watchung Hills Regional HS Lennox LGC120S2B Room 4 Robotics
M2G 10.0 1

Proposed Solution

Honeywell proposes replacing the existing rooftop units in the above table. The new units will be installed
in the same location as the existing units. Existing electrical power supply will be reconnected to the new
units. The new units will be equipped with factory-installed microprocessor controls that improve unit
efficiency. The units will also communicate with the building management system.

Building Location Served Tons Qty.
Watchung Hills Regional HS Trane SFHL*404 M4A-Performance Art Center (PAC) 40.0 1
Watchung Hills Regional HS Trane SFHL*404 M4B-Performance Art Center (PAC) 40.0 1
Watchung Hills Regional HS Trane SFHL*404 M5 - Stage @ PAC 40.0 1
Watchung Hills Regional HS Trane SFHL*204 M3 - Aux Gym/Boys/Girls Locker 20.0 1
Rooms, Wrestling
Watchung Hills Regional HS Trane SFHL*204 M2A - Gym 1-2 20.0 1
Watchung Hills Regional HS Trane SFHL*204 M2B - Gym 1-2 20.0 1
Watchung Hills Regional HS Trane SFHL*204 M6B - Half Auditorium 20.0 1
Watchung Hills Regional HS Trane SFHL*204 M6A - Half Auditorium 20.0 1
Watchung Hills Regional HS Trane SFHL*204 M8 - Room 13 & Offices 20.0 1
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Building Location Served

Watchung Hills Regional HS Trane YCD420B4 Zones 5-1 thru 5-10 \ RMs 115, Hall- 35.0
Facilities,114, Supt. Office, 118,112, 1
Conf. RM,300,302,116

Watchung Hills Regional HS Trane YCD360B4 Zones 4-1 thru 4-8 \ RMs 30.0 1
303,301,122,117,119,303,304,306

Watchung Hills Regional HS Trane YCD360B4 Zones 3-1 thru 3-7 \ RMs 30.0 1
309,305,307,121,310,120,308

Watchung Hills Regional HS Trane YCD360B4 Zones 2-1 thru 2-8 \ RMs 30.0
311,313,125,312 Hall,123,312,121 Hall, 1
124

Watchung Hills Regional HS Trane YCD360B4 Zones 1-1 thru 1-8, \ RMs 126,126 30.0 1
Hall, 314,128,316,130,129,315

Watchung Hills Regional HS Trane YCD330B4 Zones 8-1 thru 8-3 \ Cafeteria Hall, 27.5 1
106, Cafeteria

Watchung Hills Regional HS Trane YHD180G4RVD Zones 7-1 thru 7-5\ 107, 15.0 1
Kitchen,109,111,104 Hall

Watchung Hills Regional HS Trane THCO072F4RCA AC1-Science/Tech 6.0 1

Watchung Hills Regional HS Trane YHC120F4ARHA Room 4 Robotics 10.0 1

Proposed Rooftop Units

Scope of Work

The following outlines the scope of work to install the rooftop units stated in the above table:

Disconnect existing RTU electric connections.
Disconnect piping and air ducts from the unit.
Remove unit from the base.

Modify base for new unit if necessary.

Rig and set new unit at the base.

Inspect piping and air ducts before reconnecting them to the unit.
Reconnect piping and air ducts.

Repair duct and piping insulation.

. Connect electric power.

0. Start up and commissioning of new unit.

1. Maintenance operator(s) training.

S200oN RN =

Energy Savings Methodology and Results

The savings approach is based on the energy efficiency between the existing and new units. The savings
are generally calculated as:

, , Existing unit energy consumption (kWh) — replacement unit energy
Electric Ei
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Equipment Information

Several quality and cost-effective manufacturers are available. Honeywell and
the customer will determine final selections.

Manufacturer and Type

Product cut sheets and specifications are available upon request. As part of
Equipment Identification the measure, design, and approval process, specific product selection will be
provided for your review and approval.

Customer Support and Coordination with Utilities

Coordination of the electrical tie-in will be required.

Environmental Issues

Resource Use Energy savings will result from higher efficiency units.

Waste Production Existing unit scheduled for removal will be disposed of properly.

(=lVigelgluClicINaCleNIEo M No environmental impact is expected.
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ECM 2F KITCHEN HOOD CONTROLS
The key benefits of this ECM include:

e Reduced energy usage from improved equipment control and reduced exhaust of conditioned air.
e Lower operational costs through less frequent maintenance and operational issues.

Watchung Hills

ECM Description
RHS

2F Kitchen Hood Controls ®

Existing Conditions

Honeywell observed that the kitchens utilizes a constant volume kitchen exhaust hood system. This
system operates at full load, even when there is no activity in the kitchen. It also requires operating the
exhaust fan at full load. This causes the wasting of both fan energy and heating energy. When the hood is
not utilized, an opportunity exists to reduce airflow and conserve energy.

Kitchen Hood — North Kitchen Kitchen Hood — South Kitchen

Proposed Solution

Honeywell recommends installing a microprocessor-based controls system whose sensors automatically
regulate fan speed based on cooking load, time of day and hood temperature while minimizing energy
usage. The system includes a temperature sensor installed in the hood exhaust collar, IP sensors on the
ends of the hood that detect the presence of smoke or cooking effluent and VFD that control the speed of
the fans. This will result in energy and cost savings, noise reduction, longer equipment life and reduction in
cleaning costs.
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Building Location Kitchen Hood Area
(sq. ft.)
Watchung Hills RHS North Kitchen 200
Watchung Hills RHS South Kitchen 72

Existing Kitchen Hoods to Receive Controls

Scope of Work

1. Install a temperature sensor in the hood to monitor temperature of the exhaust gas.

2. Install a set of two photo sensors on the sides to monitor smoke density across the hood.

3. Install a control panel with a small point controller and a set of relays in the kitchen close to the
hood.

4. Provide electric wiring from the new panel to the sensors, exhaust fan motor as well as to the
closest electric panel for power supply.

5. Provide connection to the BMS system for remote monitoring, control, and alarming. This system
could also be stand-alone to save on cost.

6. Commission control components and sequences and calibrate control loops.

Sequence of operation will enable the exhaust fans when either temperature or smoke density in the range
hoods is above a pre-set value. Time delays between start and stop will be programmed to prevent motor
short cycling. Schedule programming could be implemented as well.

Energy Savings Methodology and Results

The savings approach is based upon reducing the amount of conditioned air that is being exhausted when
there is no cooking taking place.

Changes in Infrastructure

There will be improvements in HVYAC equipment and controls for not operating fans continuously.

Customer Support and Coordination with Utilities

Minor support will be required for the interruption of utilities for brief tie-in periods.

Environmental Issues

Resource Use Energy savings will result from reduced energy.

Waste Production Any removed parts will be disposed of properly.

Environmental Regulations No environmental impact is expected.
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ECM 2G WALK IN COMPRESSOR CONTROLS
The key benefits of this ECM include:
e Energy savings from reducing equipment runtime.
e Equipment longevity due to more efficient and less wasteful equipment utilization.

e Operational savings from less frequent need to repair or replace equipment thanks to less
frequent equipment use.

Watchung Hills
RHS

ECM Description

2G Walk In Compressor Controls ®

Existing Conditions

In many refrigeration, walk-in freezers and coolers, the compressor is oversized and cycles on/off
frequently. This compressor cycling results in higher energy consumption and may reduce the life of the
COMpressor.

Walk In Freezer/Refrigerator — North Kitchen Walk In Refrigerator — South Kitchen

i . Walk-In Walk-In
Building Location .
Refrigerators Freezers
Watchung Hills RHS North Kitchen 1 1
Watchung Hills RHS South Kitchen 1 -
Total 2 1

Existing Walk In Refrigerator/Freezers to receive Controls

HONEYWELL BUILDING SOLUTIONS back to Table of Contents | 47




WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION C — ENERGY CONSERVATION MEASURES
District-Wide Energy Savings Plan

Proposed Solution

Honeywell will install a controller manufactured by Intellidyne at the above-mentioned buildings to reduce
the compressor cycles of the kitchen walk-in coolers and freezers. The installation of this ECM will have no
negative impact on system operation or freezing of food products. By reducing the cycling, the sensor will
improve operating efficiency and reduce the electric consumption by 10% to 20%.

This control enhancement will save energy through the reduced compressor cycling in the kitchen walk-in
coolers and freezers and will extend the operating life of the compressor. Consequently, the compressor
will not have to be replaced as often.

Intellidyne Sensor Features
e Automatic restart on power failure.
e Surge protection incorporated into circuitry.
e Fully compatible with all energy management systems.
e UL listed.
¢ Maintenance free.

Intellidyne Sensor Benefits
e Patented process reduces air conditioning electric consumption typically 10% to 20%.
e Increased savings without replacing or upgrading costly system components.
o “State-of-the-art” microcomputer controller — LED indicators show operating modes.
e Protects compressor against momentary power outages and short cycling.
e Simple 15-minute installation by qualified installer.
e No programming or follow-up visits required.
e Maximum year-round efficiency.
e Reduces maintenance and extends compressor life.
e Fail-safe operation.
e (Guaranteed to save energy.
e UL listed, “Energy Management Equipment”.

Intellidyne’s patented process determines the cooling demand and thermal characteristics of the entire air
conditioning system by analyzing the compressor’s cycle pattern, and dynamically modifies that cycle
pattern to provide the required amount of cooling in the most efficient manner. This is accomplished in
real-time by delaying the start of the next compressor “on” cycle, by an amount determined by the cooling
demand analysis. These new patterns also result in less frequent and more efficient compressor cycles.

Energy Savings Methodology and Results

The energy savings for this ECM is realized by the reduction in run time of the compressors and fan
motors in the freezers/refrigerators.

Changes in Infrastructure
None.
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Customer Support and Coordination with Utilities

Minor support will be required for the interruption of utilities for brief tie-in periods.

Environmental Issues

Energy savings will result from the reduced electrical consumption of the
COMpressor.

Resource Use

Waste Production Any removed parts will be disposed of properly.

I=olViigelgluClic 1N Gl NI Elile)s Sl No environmental impact is expected.
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ECM 2H VFDS ON HEATING WATER PUMPS
The key benefits of this ECM include:

e Energy savings from reduced run hours and reduced motor speeds.
e Equipment longevity due to more efficient and less wasteful equipment utilization and reduced
start-up wear.

Watchung Hills

ECM Description
RHS

2H VFDs on Heating Water Pumps ®

ECM Overview

Variable Frequency Drives (VFDs) allow motors to run at specified speeds rather than just on or off while
allowing systems to move heat more accurately. Honeywell recommends this ECM due to the significant
savings potential given the relationship between energy consumption and motor speed.

North Wing HHW Pumps North Wing HHW Pumps

Existing Conditions

Honeywell has identified standard efficiency electric motors on several pumps. Energy savings can be
obtained by replacing the standard efficiency motors with premium efficiency motors as well as by
installing VFDs on systems that have two-way control valves.

The motors that were identified in the buildings are listed as follows:

Motor Replace Add VFD
HP Motor Y/N Y/N
Watchung Hills RHS North Wing HHW Pump 1 20.0 Y Y

Building Equipment Description Qty
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Motor Replace Add VFD
HP Motor Y/N Y/N
Watchung Hills RHS North Wing HHW Pump 1 20.0 Y Y

Existing Motors

Building Equipment Description Qty

Proposed Solution

Honeywell observed that several motors and pumps that are sized to meet peak heating or cooling
conditions. However, we’ve learned that most operating hours occur during conditions that require less
than peak loads.

Honeywell proposes replacement of all above-mentioned single speed standard efficiency motors (that do
not have VFDs) with new premium efficiency motors and installing new couplings where applicable. In
addition, Honeywell recommends installing VFDs on these pumps. Energy used by the motor can be
reduced by varying the flow in response to varying loads in the space. Motor speed may be controlled
either based on the pressure in the distribution system or based on time of day.

Honeywell recommends fitting terminal units with two-way valves (provided that unit ventilators located at
end of piping branches are fitted with three-way valves to keep hot water moving through the distribution
piping at all times).

Energy Savings Methodology and Results

The energy consumed by electric motors varies inversely with the cube of the motor speed. Variable
frequency drives reduce motor speed (in response to load) thus reducing energy consumption
exponentially.

Equipment Information

Manufacturer and Type Several quality and cost-effective manufacturers are available.

Product cut sheets and specifications for generally used are available upon
Equipment Identification request. As part of the measure, design, and approval process, specific
product selection will be provided for your review and approval.

Changes in Infrastructure

New motors will be installed in place of the old motors. No expansion of the facilities will be necessary.

Customer Support and Coordination with Utilities

Coordination of the electrical tie-in will also be required.

HONEYWELL BUILDING SOLUTIONS back to Table of Contents | 51




WATCHUNG HILLS REGIONAL HIGH SCHOOL SECTION C — ENERGY CONSERVATION MEASURES
District-Wide Energy Savings Plan

Environmental Issues

Energy savings will result from reducing electrical usage by operating
Resource Use higher efficiency motors for the same horsepower output. The equipment
uses no other resources.

This measure will produce waste byproducts. Old motors shall be disposed
of in accordance with all federal, state, and local codes.

Waste Production

ISVl NGl VIEes Sl No environmental impact is expected.

ECM 2| SPLIT SYSTEM REPLACEMENTS
The key benefits of this ECM include:

e Energy savings from increased equipment efficiency.
e Equipment longevity due to more efficient and less wasteful equipment utilization.
e Operational savings from less frequent need to repair or replace key HVAC equipment

Watchung Hills

ECM Description
RHS

2| Split System Replacements ®

Existing Conditions

Honeywell identified some condensing units as being inefficient and having exceeded their useful service
life. Replacing these units with new, high efficiency units will save energy costs over the long term, while
reducing repair costs that would otherwise have been necessary to keep the old units in operation.

i
i Tk
I

Split Units — West Wing

Area Served ‘ Tons ‘

Building

Watchung Hills RHS EMI MC4D0404 2 Library Offices 3.5
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Area Served

Building
Watchung Hills RHS EMI MC2 2200 6 Various 2.0
Watchung Hills RHS EMI MC2 2200 6 Various 2.0
Watchung Hills RHS EMI MC2 2200 1 Security Office 2.0
Watchung Hills RHS Trane 2TTAO072A4 3 Guidance/Vestibule 6.0
Watchung Hills RHS Trane TTB012C100A2 3 Guidance/Vestibule 1.0
Watchung Hills RHS EMI MC4D0404 3 Auditorium 3.5
Watchung Hills RHS EMI SCC12DM 1 Audit. Listening Booth 1.0
Watchung Hills RHS EMI MC2 2200 1 TV Studio 2.0
Watchung Hills RHS EMI SCC18DF 1 Elev. Mach Room 1.5
Watchung Hills RHS EMI SCC12DM 1 Office 1.0
Watchung Hills RHS Goodman SSX140601AF 1 Office 5.0

Existing Split Systems to be Replaced

Proposed Solution

Honeywell proposes replacing the existing condensing units in the table above. The new units will be
installed in the same location as the existing units. Existing electrical power supply will be reconnected to
the new motors. The new units will be equipped with factory-installed microprocessor controls that improve

unit efficiency. The units will also communicate with the existing or enhanced BMS.

Building

Area Served

Watchung Hills RHS Trane 4TTV8042A 2 Library Offices 3.5
Watchung Hills RHS Trane NTXSST24A 6 Various 2.0
Watchung Hills RHS Trane NTXSST24A 6 Various 2.0
Watchung Hills RHS Trane NTXSST24A 1 Security Office 2.0
Watchung Hills RHS Trane TTAQ72/TWEQ724 ) Guidance/Vestibule 6.0
Watchung Hills RHS Trane NTXSST12A 3 Guidance/Vestibule 1.0
Watchung Hills RHS Trane 4TTV8042A 3 Auditorium 815
Watchung Hills RHS Trane NTXSST12A 1 Audit. Listening Booth 1.0
Watchung Hills RHS Trane NTXSST24A 1 TV Studio 2.0
Watchung Hills RHS Trane NTXSST18A 1 Elev. Mach Room 1.5
Watchung Hills RHS Trane NTXSST12A 1 Office 1.0
Watchung Hills RHS Trane 4TTV8060A 1 Office 5.0
Proposed Split Systems

Scope of Work

The following outlines the scope of work to install the condensing units listed in the Proposed Split
Systems table above.

1. Disconnect existing electric connections.

2. Disconnect piping from the unit.
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Remove unit from the base.

Modify base for new unit if necessary.

Rig and set new unit at the base.

Inspect piping and air ducts before reconnecting them to the unit.
Reconnect piping and air ducts.

Repair duct and piping insulation.

9. Connect electric power.

10. Start up and commissioning of new unit.

11. Maintenance operator(s) training.

® N ok

Energy Savings Methodology and Results

The savings approach is based on the energy efficiency between the existing and new units. The savings
are generally calculated as:

Existing unit energy consumption (kWh) — replacement unit energy
consumption (kWh)

Electric Energy savings

Equipment Information

Several quality and cost-effective manufacturers are available. Honeywell
and the customer will determine final selections.

Manufacturer and Type

Product cut sheets and specifications are available upon request. As part of
Equipment Identification the measure, design, and approval process, specific product selection will
be provided for your review and approval.

Customer Support and Coordination with Utilities

Coordination of the electrical tie-in will be required.

Environmental Issues

Resource Use Energy savings will result from higher efficiency units.

Existing condensing units scheduled for removal will be disposed of
properly.

Waste Production

Environmental Regulations No environmental impact is expected.
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ECM 2J HIGH EFFICIENCY CHILLERS
The key benefits of this ECM include:

e Reduced energy usage from improved efficiency due to replacement of older equipment.
e Lower operational costs through less frequent maintenance and operational issues.

Watchung Hills
RHS

ECM Description

2J High Efficiency Chillers ®

Existing Conditions

Chiller units serving the building has gone beyond its useful lifeand is inefficient, have exceeded their
expected useful service lives, and are costly to maintain. Replacing this with new, high efficiency unit will
save energy costs over the long term while reducing repair costs that would otherwise have been
necessary to keep the old units in operation.

Chiller 1 — South Building Chiller 2 — South Building

Building Make Model Qty. Tons
Watchung Hills RHS York YCAS0288EB46XGADBT 1 288
Watchung Hills RHS York YCAS0288EB46XGADBT 1 288

Existing Chiller Units to be Replaced
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Proposed Solution

Honeywell proposes replacing the existing chiller unit in the table above. The new unit will be installed in
the same location as the existing units. Existing electrical power supply will be reconnected to the new
motors. The units will communicate with the existing or enhanced BMS.

Building Make | Model Qty. Tons
Watchung Hills RHS Trane ACRB3005EUA 1 299.8
Watchung Hills RHS Trane ACRB3005EUA 1 299.8
Proposed Chiller
Scope of Work

The following outlines the scope of work to install the chiller unit listed in the table above.
1. Disconnect existing electric connections.

2. Disconnect piping from the unit.

3. Remove existing unit.

4. Rig and set new unit.

5. Inspect piping before reconnecting them to the unit.

6. Reconnect piping.

7. Repair piping insulation.

8. Connect electric power.

9. Start up and commissioning of new unit.

10. Maintenance operator(s) training.

Energy Savings Methodology and Results

The savings approach is based on the energy efficiency between the existing and new units. The savings
are generally calculated as:

B By Seviee Existing u.nit energy consumption (kW/ton) — replacement unit energy
consumption (kW/ton

Equipment Information

Manufacturer and Type Honeywell and the customer will determine final selections.

Product cut sheets and specifications are available upon request. As part
Equipment Identification of the measure, design, and approval process, specific product selection
will be provided for your review and approval.

Customer Support and Coordination with Utilities

Coordination of the electrical tie-in will be required.
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Environmental Issues

Resource Use Energy savings will result from higher efficiency units.

Waste Production Existing units scheduled for removal will be disposed of properly.

Environmental Regulations No environmental impact is expected.

HONEYWELL BUILDING SOLUTIONS back to Table of Contents | 57




WATCHUNG HILLS REGIONAL HIGH SCHOOL
District-Wide Energy Savings Plan

ECM 2M

The key benefits of this ECM include:

SECTION C — ENERGY CONSERVATION MEASURES

EXHAUST FAN RETRO-COMMISSIONING

o Reduced energy usage from improved efficiency resulting from replacement of older equipment.

e Lower operational costs through less frequent maintenance and operational issues.

e Occupancy comfort and productivity by way of enhanced temperature and humidity control
throughout your buildings

ECM Description

2M Exhaust Fan Retro-Commissioning

Watchung Hills
RHS

Existing Conditions

The District has multiple exhaust fans on the roof that are inefficient or do not operate at all. There are
units which operate 24/7 and have no control except for on/off switches located in mechanical rooms with
no ability to schedule for occupied and unoccupied building times.

Watchung RHS — Exhaust Fan

Watchng RH — Exhaust Fan

Building Tag Mfg. Model
Watchung Hills Regional HS WHR-EF-1 1 Various Spaces 28
Watchung Hills Regional HS WHR-EF-1,2 2 S&P SDB14
Watchung Hills Regional HS WHR-EF-1,2 2 Greenheck 6B-180-10
Watchung Hills Regional HS WHR-EF-2 1 Carnes VESK24F1C1CA20SPC1
Watchung Hills Regional HS WHR-EF-3 1 Acme Centri Master PRN126
Watchung Hills Regional HS WHR-EF-3 1 Acme Centri Master PRN100
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Building Tag Qty Mfg. Model
Watchung Hills Regional HS WHR-EF-4 1 Loren Cook 101 ACRU 101R17DEC
Watchung Hills Regional HS WHR-EF-10 1 Loren Cook 101 ACRU 101R17DEC
Watchung Hills Regional HS WHR-EF-13 1 Acme Centri Master PV180
Watchung Hills Regional HS WHR-EF-14 1 Loren Cook 210 ACE 210C2B
Watchung Hills Regional HS WHR-EF-15 1 Loren Cook 150 ACE 150C2B
Watchung Hills Regional HS WHR-EF-16 1 Loren Cook 60 ACE 60C2B
Watchung Hills Regional HS WHR-EF-17 1 Loren Cook 150 ACE 150C4B
Watchung Hills Regional HS WHR-EF-18 1 Loren Cook 135 ACE 135C2B
Watchung Hills Regional HS WHR-EF-19 1 Loren Cook 120 ACE 120C28
Watchung Hills Regional HS WHR-EF-21 1 Acme Centri Master PV165
Watchung Hills Regional HS WHR-EF-25 1
Watchung Hills Regional HS WHR-EF-25 1 Acme Centri Master PV300
Watchung Hills Regional HS WHR-EF-26 1 Loren Cook 120 CPA 120 CPA
Watchung Hills Regional HS WHR-EF-27 1 Loren Cook 210 ACE 210C2B
Watchung Hills Regional HS WHR-EF-28 1 Loren Cook 195 ACE 195C5B
Watchung Hills Regional HS WHR-EF-29 1 Loren Cook 150 ACE 150C2B 50
Watchung Hills Regional HS WHR-EF-32,33 2 Loren Cook 120 CPA
Watchung Hills Regional HS WHR-EF-39 1 Acme Skymaster ECH54
Watchung Hills Regional HS WHR-EF-40 1 Loren Cook 70 ACE 70C2B
Watchung Hills Regional HS WHR-EF-41 1 Loren Cook 120 ACE 120C3B
Watchung Hills Regional HS WHR-EF-45 1 Loren Cook 120 ACE 120C3B
Watchung Hills Regional HS WHR-EF-46 1 Loren Cook 300 ACE 300C6B
Watchung Hills Regional HS WHR-EF-47 1 Loren Cook 240 TR 24 TR
Watchung Hills Regional HS WHR-EF-48 1
Watchung Hills Regional HS WHR-EF-49 1 Loren Cook 240 TR 24 TR
Watchung Hills Regional HS WHR-EF-50 1 Loren Cook 240 TR24 TR
Watchung Hills Regional HS WHR-EF-51 1
Watchung Hills Regional HS WHR-EF-56 1
Watchung Hills Regional HS WHR-EF-57 1
Watchung Hills Regional HS WHR-EF-58 1 Loren Cook 240 TR 24 TR
Watchung Hills Regional HS WHR-EF-59 1
Watchung Hills Regional HS WHR-EF-60 1
Watchung Hills Regional HS WHR-EF-60 - 2

1A,1B
Watchung Hills Regional HS WHR-EF-61 1 Accurex XRUD-161HP-A-6
Watchung Hills Regional HS WHR-EF-61 - 2

1A,1B
Watchung Hills Regional HS WHR-EF-61 1 Accurex XRUD-161HP-A-6
Watchung Hills Regional HS WHR-EF-62 1
Watchung Hills Regional HS WHR-EF-63 1 Loren Cook 240 TR 24 TR
Watchung Hills Regional HS WHR-EF-64 1 Loren Cook 300 TR 30 TR
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Building Tag Qty Mfg. Model
Watchung Hills Regional HS WHR-EF-65 1 Loren Cook 300 TR30 TR
Watchung Hills Regional HS WHR-EF-66 1
Watchung Hills Regional HS WHR-EF-70 1 Loren Cook 300 ACE 300C7B
Watchung Hills Regional HS WHR-EF-71 1
Watchung Hills Regional HS WHR-EF-72 1 Loren Cook 135 ACE 135C2B
Watchung Hills Regional HS WHR-EF-73 1
Watchung Hills Regional HS WHR-EF-75 1 Snyder General CRDDO070A
Watchung Hills Regional HS WHR-EF-76 1 Loren Cook 70 ACE 70C3B
Watchung Hills Regional HS WHR-EF-77 1 Acme Centri Master PRN171
Watchung Hills Regional HS WHR-EF-78 1 Loren Cook 100 ACE 100C2B
Watchung Hills Regional HS WHR-EF-79 1 Jenn Fan
Watchung Hills Regional HS WHR-EF-84 1
Watchung Hills Regional HS WHR-EF-87 1 Loren Cook 195 ACE 195C3B
Watchung Hills Regional HS WHR-EF-89 1 Loren Cook 195 ACE 195C3B
Watchung Hills Regional HS WHR-EF-90 1
Watchung Hills Regional HS WHR-EF-91 1 Acme Centri Master PV260
Watchung Hills Regional HS WHR-EF-92 1 Loren Cook 195 ACE 195C4B
Watchung Hills Regional HS WHR-EF-93 1
Watchung Hills Regional HS WHR-EF-94 1
Watchung Hills Regional HS WHR-EF-95 1 Loren Cook 270 ACE 270C6B
Watchung Hills Regional HS WHR-EF-96 1 Loren Cook 270 ACE 270C6B
Watchung Hills Regional HS WHR-EF-97 1 Loren Cook 270 ACE 270C6B
Watchung Hills Regional HS WHR-EF-98 1
Watchung Hills Regional HS WHR-EF-99 1
Watchung Hills Regional HS WHR-EF-100 1
Watchung Hills Regional HS WHR-EF-101 1 Loren Cook 135 ACE 135C2B
Watchung Hills Regional HS WHR-EF-102 1 Loren Cook 195 ACE 195C3B
Watchung Hills Regional HS WHR-EF-103 1 Loren Cook 160 TR 16 TR
Watchung Hills Regional HS WHR-EF-104 1 Loren Cook 195 ACE 195C3B
Watchung Hills Regional HS WHR-EF-105 1 Loren Cook 160 TR 16 TR
Watchung Hills Regional HS WHR-EF-109 1 Loren Cook 160 TR 16 TR
Watchung Hills Regional HS WHR-EF-110 1 Loren Cook 225 ACE 225C4B
Watchung Hills Regional HS WHR-EF-111 1 Loren Cook 225 ACE 225C4B
Watchung Hills Regional HS WHR-EF-112 1 Loren Cook 225 ACE 225C4B
Watchung Hills Regional HS WHR-EF-113 1
Watchung Hills Regional HS WHR-EF-114 1
Watchung Hills Regional HS WHR-EF-115 1 Loren Cook 245 ACE 245C5B
Watchung Hills Regional HS WHR-EF-116 1 Jenn Fan CRD
Watchung Hills Regional HS WHR-EF-117 1 Loren Cook 210 ACE 210C4B
Watchung Hills Regional HS WHR-EF-119 1
Watchung Hills Regional HS WHR-EF-121 1
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Building Tag Qty Mfg. Model
Watchung Hills Regional HS WHR-EF-122 1 Loren Cook 225 ACE 225C4B
Watchung Hills Regional HS WHR-EF-123 1
Watchung Hills Regional HS WHR-EF-126 1 Loren Cook 225 ACE 225C4B
Watchung Hills Regional HS WHR-EF-127 1
Watchung Hills Regional HS WHR-EF-128 1 Loren Cook 225 ACE 225C4B
Watchung Hills Regional HS WHR-EF-129 1
Watchung Hills Regional HS WHR-EF-130 1 Loren Cook 300 ACE 300C5B
Watchung Hills Regional HS WHR-EF-131 1
Watchung Hills Regional HS WHR-EF-133 1 Loren Cook 160 TR 16 TR
Watchung Hills Regional HS WHR-EF-134 1
Watchung Hills Regional HS WHR-EF-135 1 Loren Cook 100 ACE 100C3B
Watchung Hills Regional HS WHR-EF-136 1 Loren Cook 160 TR 16 TR
Watchung Hills Regional HS WHR-EF-138 1 Jenn Fan
Watchung Hills Regional HS WHR-EF-140 1 Loren Cook 300 TR 30 TR
Watchung Hills Regional HS WHR-EF-141 1 Loren Cook 300 TR30 TR
Watchung Hills Regional HS WHR-EF-142 1 Loren Cook 240 TR24 TR
Watchung Hills Regional HS WHR-EF-143 1 Loren Cook 240 TR 24 TR
Watchung Hills Regional HS WHR-EF-144 1 Loren Cook 300 ACE 300C6B
Watchung Hills Regional HS WHR-EF-145 1 Loren Cook 300 ACE 300C6B
Watchung Hills Regional HS WHR-EF-146 1 Loren Cook 300 ACE 300C6B
Watchung Hills Regional HS WHR-EF-147 1 Loren Cook 300 ACE 300C6B
Watchung Hills Regional HS WHR-EF-148 1 Loren Cook 240 TR 24 TR
Watchung Hills Regional HS WHR-EF-149 1 Loren Cook 240 TR 24 TR
Watchung Hills Regional HS WHR-EF-150 1 Loren Cook 300 ACE 300C6B
Watchung Hills Regional HS WHR-EF-150B 1 Loren Cook 300 TR30 TR
Watchung Hills Regional HS WHR-EF-151 1 Loren Cook 300 TR 30 TR
Watchung Hills Regional HS WHR-EF-152 1 Loren Cook 300 ACE 300C6B
Watchung Hills Regional HS WHR-EF-153 1 Loren Cook 300 ACE 300C6B
Watchung Hills Regional HS WHR-EF-154 1
Watchung Hills Regional HS WHR-EF-155 1 Loren Cook 240 TR 24 TR
Watchung Hills Regional HS WHR-EF-156 1
Watchung Hills Regional HS WHR-EF-157 1 Loren Cook 195 ACE 195C4B
Watchung Hills Regional HS | WHR-EF-158,159 2
Watchung Hills Regional HS WHR-EF-160 1
Watchung Hills Regional HS WHR-EF-161 1 Loren Cook 300 ACE 300C7B
Watchung Hills Regional HS WHR-EF-162 1 Loren Cook 300 ACE 300C7B
Watchung Hills Regional HS WHR-EF-163 1 Loren Cook 300 ACE 300C7B
Watchung Hills Regional HS WHR-EF-170 1
Watchung Hills Regional HS WHR-KEF-1,2 2 Accurex XRUB-200-30-G
Watchung Hills Regional HS WHR-KEF-1 1 Accurex XRUB-200-30-G
Watchung Hills Regional HS WHR-GV-1,2 2 Carnes GEGB04204220PY 05
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Building

Watchung Hills Regional HS WHR-OAI-2 1 Loren Cook 018018 GI 18X18GT
ALUM

Total 136

Existing Exhaust Fans to be Retro Commissioned

Proposed Solution

Honeywell proposes retro commission the existing exhaust fans with associated controls for occupied and
unoccupied modes for scheduling and to ensure fan is operating properly. Motors, covers and fans will be
inspected for condition and proper operation. Repairs and/or replacements will be made as required.

Energy Savings Methodology and Results

The savings approach is based on the energy efficiency between the existing and new units. The savings
are generally calculated as:

Existing unit energy consumption (kWh) — retro-commission/replacement unit
energy consumption (kWh)

Electric Energy savings

Equipment Information

Several quality and cost-effective manufacturers are available. Honeywell and
the customer will determine final selections.

Manufacturer and Type

Product cut sheets and specifications are available upon request. As part of
Equipment Identification the measure, design, and approval process, specific product selection will be
provided for your review and approval.

Customer Support and Coordination with Utilities

Coordination of the electrical tie-in will be required.

Environmental Issues

Energy savings will result from increasing existing efficiency or higher
efficiency units.

Resource Use

Waste Production Existing unit scheduled for removal will be disposed of properly.

(=lVigelgluClicINaCleNIEo M No environmental impact is expected.
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ECM 2L INSTALL PIPE INSULATION
The key benefits of this ECM include:

e Reduced energy usage from reducing heat losses from uninsulated pipes.

ECM Description L LCTTEL

RHS

2L Install Pipe Insulation (J

Existing Conditions

An insulation audit was conducted identifying an approximated quantity of heat that is lost from various
locations throughout the buildings. The heat losses result from hot piping giving off heat to the space

around it. This measure will insulate these surfaces, resulting in energy savings and improved comfort of
those areas in or near occupied spaces.

During the site visits, it was noticed that hot water piping and valves were not insulated. The un-insulated

piping and valves waste energy and pose a danger of getting injured with exposed hot piping. In addition,
the boiler must work harder to make up for the wasted energy.

Uninsulated Piping — South Kitchen Uninsulated Piping — South Kitchen
Water Heater Water Heater

Pipe Diameter

Building e Linear Feet of Pipe
Watchung Hills RHS 1.50 20
Watchung Hills RHS 1.00 10

Pipe Diameters and Linear Feet of Insulation
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Proposed Solution

Honeywell proposes insulating these pipes and valves with appropriately sized fiberglass insulation. The
following table lists the recommended insulation thickness.

Energy Savings Methodology and Results

Energy savings results from significantly reducing the heat lost to the atmosphere from the piping and
valve surfaces. In general, Honeywell uses the following approach to determine savings for this specific
measure:

= ((Heat Loss Rate per foot of Uninsulated Pipe — Heat Loss Rate per foot of Insulated Pipe) x

Energy Savings $ (Length of Pipe x Hours of Operation) x Cost/btu)/(Boiler Efficiency))

Reference is made to the ASHRAE 1989 Fundamentals text page 22.19, Table 9A “Heat Loss from Bare
Steel Pipe to Still Air at 80 degrees F, Btu/hr-ft” for losses from un-insulated lines, and Table 11
“Recommended Thickness for Pipe and Equipment Insulation”.

Equipment Information

Several quality and cost-effective manufacturers are available.
Honeywell and the customer will determine final selections.

Manufacturer and Type

As part of the ECM design and approval process, specific product

Equipment Identification
quip selection will be provided for your review and approval.

Changes in Infrastructure

The service to the specific lines may require interruption to allow for the repair or replacement.
Coordination with site personnel will be required to minimize interruption to the buildings affected.

Customer Support and Coordination with Utilities

The service to the specific lines may require interruption to allow for the repair or replacement.
Coordination with site personnel will be required to minimize interruption to the buildings affected.

Environmental Issues

Energy savings will result the reduction of heat loss from uninsulated
Resource Use lines resulting in lower fuel consumption. The equipment uses no other
resources.

= e This measure produces no waste by products.

Asbestos abatement may be required

Environmental Regulations
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ECM 2M STEAM TRAP AND TRV REFURBISHMENTS
The key benefits of this ECM include:

e Energy savings from reducing heating losses caused by old, inefficient steam traps
e Equipment longevity due to more efficient and less wasteful equipment utilization.
e Operational savings from less frequent need to repair or replace key heating equipment

Watchung Hills

ECM Description
RHS

2M Steam Trap and TRV Refurbishments ®

Existing Conditions

When steam heats the building and transfers heat throughout the building, it condenses back to water. The
condensate must be trapped and sent back to the boiler. When steam traps and thermostatic radiator
valves (TRVs) fail, the steam does not condense, which reduces the heat transfer, causing unnecessary
heat losses. The repair or replacement of the steam traps/TRVs will reduce unnecessary losses.

Traps are designed to drain only the condensate, and prevent live steam from entering the condensate
return piping. As the distribution system ages, the moving parts in the trap/TRV tend to get sluggish or fail
altogether. This failure results in live steam entering the condensate return piping. The cumulative effect of
this is to return the condensate above the flash point, resulting in steam and hence valuable heating
energy loss at the boiler. This loss of energy can be minimized by a thorough survey to identify leaking
traps/TRVs by use of infrared temperature sensing instruments.

Radaitor TRV Valve Watchung Hills RHS Steam Trap
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_— . Radiator
Building Trap Size SICETENET S Control Valve
Watchung Hills RHS 2" Thermo. 85
Watchung Hills RHS %" Thermo. 10
Watchung Hills RHS % F&T 110
Watchung Hills RHS 1" F&T 13
Watchung Hills RHS 1-1/4” F&T 21
Watchung Hills RHS 1-1/2" F&T 2
Watchung Hills RHS 1/2" TRV 1
Watchung Hills RHS 3/4" TRV 14
Watchung Hills RHS 1" TRV 1
TOTAL 241 16

Steam Trap and TRV Table

Proposed Solution

Honeywell recommends retrofitting the traps/TRVs per the following scope of work. During construction,
Honeywell will provide all materials, fittings, labor and supervision for the timely completion of the project.
All existing strainers, isolation valves, check valves, and fittings in good repair will be reused.

Energy Savings Methodology and Results

All mechanical steam traps/TRVs lose some live steam, either through normal cycling, leaking through a
closed trap, or failing in the open position. Various sources have stated that the loss through a properly
operational trap may exceed ten Ibs./hour, while the failed steam trap population ranges between 20-50%
at any given time.

We have estimated the steam losses based on a conservative figure of 20% leaking. Failure rates are
based on sample testing of the steam trap population. In determining steam losses, the trap/TRV orifices
and steam pressures have been grouped and averaged to create a simpler statistical basis.

Equipment Information

Equipment selection will be determined in conjunction with the District.

Material and Type

Material Identification

Specific material selection will be provided for your review and approval.

Customer Support and Coordination with Utilities

Coordination of the trap/TRV installation.

Environmental Issues

Energy savings will result the reduction of steam loss from malfunctioning
Resource Use traps resulting in lower fuel consumption. The equipment uses no other
resources.
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Waste Production Existing steam traps/TRVs scheduled for removal will be disposed of properly.

ISl oLl NaCleDIEIo il Asbestos abatement may be required.
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