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EXECUTIVE SUMMARY 
 
The Village School is a two-story building with a partial basement comprising a total conditioned 
floor area of 47,800 square feet. The original structure was built in 1936 with additions/renovations 
in the 1950s, the 1970s, 1985, 2002 and 2004. The following table provides an overview of current 
energy usage in the building based on the analysis period of August 2009 through July 2010: 
 

Table 1: State of Building-Energy Usage 
 Electric 

Usage, 
kWh/yr 

Gas 
Usage, 

therms/yr 

Other 
fuel 

usage 

Current 
Annual Cost 
of Energy, $ 

Site Energy 
Use Intensity, 
kBtu/sq ft yr 

Joint Energy 
Consumption, 

MMBtu/yr 

Current 259,726 16,392 N/A $72,271 52.4 2,525 

Proposed 145,802 12,352 N/A $34,728 35.9 1,732 

Savings 113,924 4,040 N/A $37,543* 16.5 793 

% Savings 44% 25% N/A 52% 31% 31% 

Proposed Renewables 35,400 Includes SRECs $28,294  2.5 121 

*Includes operation and maintenance savings 

 
There may be energy procurement opportunities for the Village School to reduce annual electric 
utility costs, which are $14,556 higher, when compared to the average estimated NJ commercial 
utility rates. 
 
SWA has also entered energy information about the Village School in the U.S. Environmental 
Protection Agencyôs (EPA) ENERGY STAR® Portfolio Manager Energy benchmarking system. The 
resulting Site Energy Use Intensity is 52.4kBtu/sq ft yr (with a rating of 88), which is better than the 
average comparable building by 36%. The Village School qualifies for an Energy Star certification. 
 
Based on the current state of the building and its energy use, SWA recommends implementing 
various energy conservation measures from the savings detailed in Table 1. The measures are 
categorized by payback period in Table 2 below: 
 

Table 2: Energy Conservation Measure Recommendations 

ECMs First Year Savings ($) 
Simple Payback 
Period (years) 

Initial 
Investment, $ 

CO2 Savings, 
lbs/yr 

0-5 Year $10,229 1.1 $11,386 71,504 

5-10 Year $7,740 9.3 $72,238 67,475 

>10 Year $19,574 13.8 $270,098 109,538 

Total $37,543 9.4 $353,722 248,517 

Renewables $28,294 6.6 $187,500 63,384 

 
SWA estimates that implementing the recommended ECMs is equivalent to removing 
approximately 21 cars from the roads each year or the equivalent of planting 605 trees to offset the 
annual CO2 emissions generated. 
 
Further Recommendations: Other recommendations to increase building efficiency pertaining to 
capital improvements and operations and maintenance are (with additional information in the 
Proposed Further Recommendations section): 
 

¶ Capital Improvements   
o Replace the 1970s original hot water baseboard heating  
o Install exhaust fans, motorized louvers and ducting for push-pull fresh air systems for the 

auditorium and the gymnasium and implement Demand Control Ventilation 
o Install a Building Management System (BMS) 
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o Replace the greater than 30 year old patched roof and add insulation 
o Upgrade old transformers with the next major renovation 
o Replace and introduce electric heaters in stairwells, vestibules and some hallways 

¶ Operations and Maintenance 
o Maintain roofs - SWA recommends regular maintenance to verify water is draining correctly  
o Install Boiler room and building piping insulation  
o Change filters on rooftop package and HVAC units monthly to ensure efficient operation 
o Remove old abandoned HVAC pieces of equipment from the basement and roof penthouse 
o Overgrown ground vegetation should be trimmed/removed 

 
The recommended ECMs and the list above are cost-effective energy efficiency measures and 
building upgrades that will reduce operating expenses for the Village School. Based on the 
requirements of the LGEA program, the Village School must commit to implementing some of these 
measures, and must submit paperwork to the Local Government Energy Audit program within one 
year of this reportôs approval to demonstrate that they have spent, net of other NJCEP incentives, at 
least 25% of the cost of the audit (per building). The minimum amount to be spent, net of other 
NJCEP incentives, is $3,499.50 (or 25% of $13,998). 
 
Financial Incentives and Other Program Opportunities 
 
The table below summarizes the recommended next steps that the Village School can take to 
achieve greater energy efficiency and reduce operating expenses.  
 

Table 3: Next Steps for the Village School 

Recommended ECMs 
Incentive Program (Please refer to 

Appendix F for details) 

Upgrade Lighting With Efficient (150) New CFL Lamps Direct Install, P4P 

Replace (2) Incandescent/Fluorescent Exit Signs With LED Type Smart Start, Direct Install, P4P 

Replace (2) Existing Electric DHW Heater with (2) ENERGY STAR® Gas 
Fired Condensing Model 

Smart Start, Direct Install, P4P 

 
There are various incentive programs that the Village School could apply to lower the installed ECM 
costs. SWA recommends the following programs, contingent upon available funding: 
 

¶ New Jersey Clean Energy Pay for Performance - Three phase incentive plan: 
1. Develop plan to reduce current energy use by 15%: receive up to 50% of annual energy costs 
2. Install measures per plan: receive up to $0.13 per kWh saved and $1.45 per therm saved 
3. Benchmark energy savings for a year: receive up to $0.09/kWh saved & $1.05/therm. 

¶ Direct Install 2010 Program: Commercial buildings with peak electric demand below 200kW 
can receive up to 60% of installed cost of energy saving upgrades. 

¶ Smart Start: Most of energy savings equipment and design measures have moderate 
incentives under this program. 

¶ Renewable Energy Incentive Program: Receive up to $0.75/Watt toward installation cost for 
PV panels upon available funding. For each 1,000 kWh generated by PV renewable energy, 
receive a credit between $475 and $600.  

¶ Utility Sponsored Programs: See available programs with PSE&G 

http://www.pseg.com/environment2008/wyd/community/community.jsp 

¶ Energy Efficiency and Conservation Block Grant Rebate Program: Provides up to $20,000 
per local government toward energy saving measures; http://njcleanenergy.com/EECBG 

 
Please refer to Appendix F for further details. 

http://www.pseg.com/environment2008/wyd/community/community.jsp
http://njcleanenergy.com/EECBG
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INTRODUCTION 

 
Launched in 2008, the Local Government Energy Audit (LGEA) Program provides subsidized 
energy audits for municipal and local government-owned facilities, including offices, courtrooms, 
borough halls, police and library, sanitation buildings, transportation structures, schools and 
community centers. The Program will subsidize up to 100% of the cost of the audit. The Board of 
Public Utilities (BPUs) Office of Clean Energy has assigned TRC Energy Services to administer the 
Program. 
 
Steven Winter Associates, Inc. (SWA) is a 38-year-old architectural/engineering research and 
consulting firm, with specialized expertise in green technologies and procedures that improve the 
safety, performance, and cost effectiveness of buildings.  SWA has a long-standing commitment to 
creating energy-efficient, cost-saving and resource-conserving buildings. As consultants on the built 
environment, SWA works closely with architects, developers, builders, and local, state, and federal 
agencies to develop and apply sustainable, ówhole buildingô strategies in a wide variety of building 
types: commercial, residential, educational and institutional. 
 
SWA performed an energy audit and assessment for the Village School at 100 West Prospect 
Street, Waldwick, NJ 07463. The process of the audit included a facility visit on August 17, 2010, 
benchmarking and energy bills analysis, assessment of existing conditions, energy modeling, 
energy conservation measures and other recommendations for improvements. The scope of work 
includes providing a summary of current building conditions, current operating costs, potential 
savings, and investment costs to achieve these savings. The facility description includes energy 
usage, occupancy profiles and current building systems along with a detailed inventory of building 
energy systems, recommendations for improvement and recommendations for energy purchasing 
and procurement strategies. 
 
The goal of this Local Government Energy Audit is to provide sufficient information to the Village 
School board to make decisions regarding the implementation of the most appropriate and most 
cost-effective energy conservation measures for the Village School building.  
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HISTORICAL ENERGY CONSUMPTION 
 

Energy usage, load profile and cost analysis 
 

SWA reviewed utility bills from June 2009 through July 2010 that were received from the utility 
companies supplying the Village School with electric and natural gas. A 12 month period of 
analysis from August 2009 through July 2010 was used for all calculations and for purposes of 
benchmarking the building.   

 
Electricity - The Village School is currently served by one electric meter. The Village School 
currently buys electricity from PSE&G at an average aggregated rate of $0.206/kWh. The 
Village School purchased approximately 259,726 kWh, or $53,515 worth of electricity, in the 
previous year. The average monthly demand was 93.0 kW and the annual peak demand was 
148.0 kW. 
 
The chart below shows the monthly electric usage and costs. The dashed green line represents 
the approximate base-load or minimum electric usage required to operate the Village School. 
 

  
 

Natural gas - The Village School is currently served by one meter for natural gas. The Village 
School currently buys natural gas from PSE&G at an average aggregated rate of 
$1.144/therm. The Village School purchased approximately 16,392 therms, or $18,756 worth 
of natural gas, in the previous year. 
 
The following chart shows the monthly natural gas usage and costs. The green line represents 
the approximate base-load or minimum natural gas usage required to operate the Village 
School. 
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The previous chart shows the monthly natural gas usage along with the heating degree days or 
HDD. Heating degree days is the difference of the average daily temperature and a base 
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temperature, on a particular day. The heating degree days are zero for the days when the 
average temperature exceeds the base temperature. SWAôs analysis used a base temperature 
of 65 degrees Fahrenheit.  
 
The following graphs, pie charts, and table show energy use for the Village School based on 
utility bills for the 12 month period. Note: electrical cost at $60MMBtu of energy is 5.5 times as 
expensive as natural gas at $11/MMBtu. 

 

Annual Energy  Consumption / Costs 

  MMBtu % MMBtu  $ % $ $/MMBtu 

Electric Miscellaneous 177 7% $10,717 15% 60 

Electric For Cooling 126 5% $7,627 11% 60 

Electric For Heating 96 4% $5,794 8% 60 

Lighting 430 17% $25,978 36% 60 

Domestic Hot Water (Elec) 56 2% $3,399 5% 60 

Domestic Hot Water (Gas) 165 7% $1,890 3% 11 

Building Space Heating 
(Gas) 

1,474 58% $16,866 23% 11 

Totals 2,525 100% $72,270 100%   

            

Total Electric Usage 886 35% $53,515 74% 60 

Total Gas Usage 1,639 65% $18,756 26% 11 

Totals 2,525 100% $72,270 100%   
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Energy benchmarking 
 

SWA has entered energy information about the Village School in the U.S. Environmental 
Protection Agencyôs (EPA) ENERGY STARÈ Portfolio Manager Energy benchmarking system.  
This school facility is categorized as a ñSchoolò space type. Because it is a ñSchoolò space type, 
it has received a rating which is 88. The Site Energy Use Intensity is 52.4kBtu/sq ft yr compared 
to the national average of a school consuming 82.0kBtu/sq ft yr. See ECM section for guidance 
on how to improve the buildingôs rating. Should the Village School desire to reach a higher 
rating, there are other large scale and financially less advantageous improvements that can be 
made, such as envelope window, door and insulation upgrades that would help the building 
reach this goal.  
 
Buildings achieving an Energy Star rating of 75 or higher and professionally verified to meet 
current indoor environmental standards are eligible to apply for the Energy Star award and 
receive the Energy Star plaque to convey superior performance to students, parents, taxpayers, 
and employees. These ratings also greatly help when applying for Leadership in Energy and 
Environmental Design (LEED) building certification to the United States Green Building Council 
(USGBC). 
 

   
 

Per the LGEA program requirements, SWA has assisted the Village School to create an 
ENERGY STAR® Portfolio Manager account and share the Village School facilities information 
to allow future data to be added and tracked using the benchmarking tool. SWA has shared this 
Portfolio Manager Account information with the Village School (user name of ñthevillageschoolò 
with a password of ñthevillageschoolò) and TRC Energy Services (user name of ñTRC-LGEAò). 
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Tariff analysis 
 

As part of the utility bill analysis, SWA evaluated the current utility rates and tariffs. Tariffs are 
typically assigned to buildings based on size and building type.   
 
Tariff analysis is performed to determine if the rate that a building is contracted to pay with each 
utility provider is the best rate possible resulting in the lowest costs for electric and gas 
provision.  Typically, the natural gas prices increase during the heating months when natural 
gas is used by the furnace and boiler units. Some high gas price per therm fluctuations in the 
summer may be due to high energy costs that recently occurred and low use caps for the non-
heating months. Typically, electricity prices also increase during the cooling months when 
electricity is used by the HVAC condensing units and air handlers. 
 
The supplier charges a market-rate price based on use, and the billing does not break down 
demand costs for all periods because usage and demand are included in the rate. Currently, the 
building is paying a general service rate for natural gas. Demand is not broken out in the bill.  
Thus the building pays for fixed costs such as meter reading charges during the summer 
months. The building is direct metered and currently purchases electricity at a general service 
rate for usage with an additional charge for electrical demand factored into each monthly bill.  
The general service rate for electric charges is market-rate based on usage and demand.  
Demand prices are reflected in the utility bills and can be verified by observing the price 
fluctuations throughout the year. 
 
Energy Procurement strategies 

 
Billing analysis is conducted using an average aggregated rate that is estimated based on the 
total cost divided by the total energy usage per utility per 12 month period. Average aggregated 
rates do not separate demand charges from usage, and instead provide a metric of inclusive 
cost per unit of energy.  Average aggregated rates are used in order to equitably compare 
building utility rates to average utility rates throughout the state of New Jersey.   
 
The average estimated NJ commercial utility rates for electric are $0.150/kWh, while The Village 
School pays a rate of $0.206/kWh. The Village School annual electric utility costs are $14,556 
higher, when compared to the average estimated NJ commercial utility rates. Electric bill 
analysis shows fluctuations up to 45% over the most recent 12 month period. 
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The average estimated NJ commercial utility rates for gas are $1.550/therm, while The Village 
School pays a competitive rate of $1.144/therm. Natural gas bill analysis shows fluctuations up 
to 84% over the most recent 12 month period.  
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Utility rate fluctuations may have been caused by adjustments between estimated and actual 
meter readings; others may be due to unusual high and recent escalating energy costs.  
 
SWA recommends that the Village School further explore opportunities of purchasing both 
natural gas and electricity from third-party suppliers in order to reduce rate fluctuation and 
ultimately reduce the annual cost of energy for the Village School. Appendix C contains a 
complete list of third-party energy suppliers for the Village School service area.  
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EXISTING FACILITY AND SYSTEMS DESCRIPTION 
 

This section gives an overview of the current state of the facility and systems. Please refer to the 
Proposed Further Recommendations section for recommendations for improvement.  
 
Based on the visit from SWA on August 17, 2010, the following data was collected and analyzed. 
 

Building Characteristics 
 

The two-story with a partial basement (and a bomb shelter) 47,800 square foot Village School 
building was constructed in 1936 (as a public school) with additions and renovations occurring 
in the 1950s, the 1970s (when it was owned by the Berkley Business College), 1985, 2002 
(after the 2001 acquisition by the Village School) and 2004 (an elevator and science labs). The 
school building houses classrooms, laboratories, storage spaces, mechanical rooms, 
bathrooms, a kitchen, administrative offices, an auditorium, a gymnasium and a library.   
 

 
                 North Façade and Main Entrance                                     East Façade 

 

 
South Façade           West Façade 

 
Building Occupancy Profiles 

 
The buildingôs approximate hours of operation are: 8:00am to 5:30pm Monday through Friday 
with students arriving at 9:00am and departing at 3:00pm. There are isolated events occurring 
on weekends and evenings. The school has 42 staff members and 235 students. It provides 
Montessori care and learning from 18 months through 8th grade, including infant care for staff 



   
   Steven Winter Associates, Inc. - LGEA Final Report             The Village School                       Page 14/71 

 

members. It also offers a July summer program, 8:00am to 12:00pm Monday through Friday for 
70 kids supervised by 20 staff members in 10 classrooms. 

 
Building Envelope 
 
Due to unfavorable weather conditions (min. 18 deg. F delta-T in/outside and no/low wind), no 
exterior envelope infrared (IR) images were taken during the field audit.  
 

Exterior Walls 
  

The exterior wall envelope is mostly constructed of brick veneer and some painted cast-in-
place concrete accents, over concrete block with mostly no insulation.  
 
Note: Wall insulation levels could not be verified in the field or on construction plans, and are 
based upon similar wall types and time of construction.   
 
Exterior and interior wall surfaces were inspected during the field audit. They were found to 
be in overall good condition with some signs of uncontrolled moisture, air-leakage and other 
energy-compromising issues detected on all facades.  
 
The following specific exterior wall problem spots and areas were identified:  
 

 
     
 
 
 
 

 
 

Un-caulked/un-sealed 
exterior wall penetrations 

Cracked/aged caulk and 
mortar 

Overgrown ground 
vegetation 
touching/blocking exterior 
wall surfaces 

Cracked/deteriorated 
mortar joints 

Signs of uncontrolled roof 
water runoff on walls due 
to missing/defective roof 
flashing 

Un-caulked/un-sealed 
exterior wall penetrations 
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Roof 

 
The buildingôs roof is predominantly a flat type over steel decking, with a built-up torch-
down, whitish finish, and an attached mansard style parapet with wood shingles in the front. 
It was replaced approximately 30 years ago and has many patches. The patches have been 
effective and are throughout the roof where leaks have occurred in the interior.  
 
Note: Roof insulation levels could visually be verified in the field by non-destructive 
methods. 
 
Roofs, related flashing, gutters and downspouts were inspected during the field audit. They 
were reported to be in overall poor condition, with numerous signs of uncontrolled moisture, 
air-leakage and other energy-compromising issues mostly detected on flat roof areas.  
 
The following specific roof problem spots were identified:   
 

 
 
 
 

 
 

Deteriorating soffit and 
shingles 

Clogged/damaged roof 
drains 

Ground vegetation 
touching/overhanging roof 
surfaces 

The roofing material has 
reached the end of its 
useful lifespan. 
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Base 
 
The buildingôs base is composed of a below-grade basement with a slab floor with a 
perimeter footing with concrete block foundation walls and no detectable slab 
edge/perimeter insulation.  
 
Slab/perimeter insulation levels could not be verified in the field or on construction plans, 
and are based upon similar wall types and time of construction. 
 
The buildingôs base and its perimeter were inspected for signs of uncontrolled moisture or 
water presence and other energy-compromising issues. Overall the base was reported to be 
in acceptable condition with some signs of uncontrolled moisture, air-leakage and/or other 
energy-compromising issues detected in some areas inside.  
 
The following specific base problem spots were identified:   
 

 
 
 

Structural cracks detected 
in the walls 

Signs of standing 
water/pooling 

Signs of standing 
water/pooling 

Structural cracks detected 
in the walls 
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Windows 
 
The building contains basically three different types of windows:  
 

¶ 140 double-hung type windows with a non-insulated aluminum frames, low-E 
coated/gas-filled, double glazing and interior roller blinds. The windows are located 
throughout the building and are original/have never been replaced. 

 

¶ Other windows are single glazed with a non-insulated aluminum frames. 
 

¶ Skylights line the second floor hallways with translucent glass. 
 
Windows, shading devices, sills, related flashing and caulking were inspected as far as 
accessibility allowed for signs of moisture, air-leakage and other energy compromising 
issues. Overall, the windows were found to be in acceptable condition with only a few signs 
of uncontrolled moisture, air-leakage and/or other energy-compromising issues. A few of the 
windows are unable to close properly since the building has settled. 
 
The following specific window problem spots were identified:   
 

 
 

 

Water/moisture seepage 
through cracks detected in 
the interior slab 

Damaged/aged window 
frame 

Damaged/aged window 
frame 
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Exterior doors 
 
The building contains two different types of exterior doors:  
 

¶ 19 aluminum type exterior doors with single pane low-E glass. They are located 
throughout the building and some were replaced approximately eight years ago. 

 

¶ A number of hollow metal exterior doors located throughout the building with some 
replaced approximately eight years ago. 

 
All exterior doors, thresholds, related flashing, caulking and weather-stripping were 
inspected for signs of moisture, air-leakage and other energy-compromising issues. Overall, 
the doors were found to be in good condition with only a few signs of uncontrolled moisture, 
air-leakage and/or other energy-compromising issues. 
 
The following specific door problem spots were identified:   
 

 
 
 

Missing/worn weather-
stripping 

Deteriorating skylight 
flashing 

Missing/worn weather-
stripping 
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Building air-tightness 
 
Overall the field auditors found the building to be reasonably air-tight with only a few areas 
of suggested improvements, as described in more detail earlier in this chapter. 
 
The air tightness of buildings helps maximize all other implemented energy measures and 
investments, and minimizes potentially costly long-term maintenance, repair and 
replacement expenses. 

 
Mechanical Systems 

 
Heating Ventilation Air Conditioning 
 
In general the Village School is provided with heating and cooling by three systems. 
 
A cast iron sectional boiler located in the basement provides heating hot water to perimeter 
baseboards located in the two heating zones, the auditorium and the gymnasium. Two zone 
thermostats activate two associated zone circulator pumps. These spaces are not set up for 
cooling. 
 
Four package rooftop units (RTUs) provide heating and cooling to several sections of the 
building via ducting and constant air ceiling diffusers. Thermostat controls are based on 
averaging temperatures of spaces served by each RTU. 
 
Eleven split systems, each consisting of an indoor furnace (mostly condensing type) and an 
outdoor condenser (located either on the roof or at ground level), provide heating and 
cooling to many of the classrooms (and a few meeting rooms and storage spaces). Air 
distribution is via ducting and constant air ceiling diffusers. Individual thermostats control 
local temperatures. 
  
Building ventilation is via the four rooftop units with fixed fresh air louver intakes and building 
air infiltration.  
 
A comprehensive Equipment List can be found in Appendix A. 
 

Missing/worn weather-
stripping (close-up of the 
previous picture) 



   
   Steven Winter Associates, Inc. - LGEA Final Report             The Village School                       Page 20/71 

 

Equipment 
 

A Weil-McLain 450 MBH input, cast iron sectional boiler, model EGH-105-P1, Series 2,  
installed in 1985, provides hot water to the auditorium and the gymnasium perimeter 
baseboard heaters. The boilerôs efficiency is estimated to have slightly degraded from the 
original 80%. It is in less than satisfactory condition and operating beyond its expected 
service life. The building Maintenance would prefer replacing it with an updated higher 
efficiency model. A ¼ HP fan is used to remove boiler exhaust via a Boiler room duct and 
then the chimney. Also noted is lack of fresh air into the Boiler room. 
 
Two 3 HP heating hot water B&G circulators supply the auditorium and the gymnasium 
zones with heat. They were installed in 2005 and have 75% estimated remaining service 
lives. 
 

   
 
 The Weil-McLain cast iron boiler;  Exhaust fan on boiler vent duct;      Heating hot water circulators 
 
The 1970s original hot water auditorium and gymnasium baseboards are operating beyond 
their expected service lives. After so many years in operation, the heat transfer surface 
areas are fouled which is considerably reducing their efficiency to heat spaces. They should 
be replaced with the next major renovation. 
 

   
 

Auditorium and gymnasium baseboard heating (typical) 
 

Four package rooftop units, RTU #1 through #4 provide heating and cooling to several 
sections of the building via ducting (above the dropped ceilings) and constant air ceiling 
diffusers. The RTUs are operating in less than satisfactory condition and beyond their 
expected service lives. They are as follows: 
 

RTU #1, with 25 tons of refrigeration, 8.5 EER, 575,000 Btu/hr heating input, 78.3% efficient,  
serves the Health office area, the Toddler rooms, the staff Infant room, 2nd floor toilets and 
the Upper Elementary rooms. 
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RTU #2, with 25 tons of refrigeration, 8.5 EER, 575,000 Btu/hr heating input, 78.3% efficient,  
serves the Primary Red area, the Middle school and the computer rooms. 
 

RTU #3, with 25 tons of refrigeration, 8.5 EER, 360,000 Btu/hr heating input, 80.8% efficient, 
serves the Library and the Art rooms. 
 

RTU #4, with 25 tons of refrigeration, 8.5 EER, 575,000 Btu/hr heating input, 78.3% efficient,  
serves the 1st floor Administration office area and the 2nd floor Extended Day rooms. 
 

   
 
RTU #3 serves Library & Art Rm.; RTU #2 serves Primary & Middle Schools; RTU #4 serves Admin.  

 
Each RTU has its associated distributive ducts. Each of the package units contains a direct 
expansion (DX) system for cooling, made up of an evaporator, condenser and refrigerant 
loop. R-22 refrigerant absorbs heat from the passing air in the evaporator coil and transfers 
the heat to the atmosphere in the condenser. Each RTU package also contains a gas fired 
furnace for heating the air. The RTU economizer section for bringing in fresh air into the 
building is manually controlled.  
 
Eleven split systems, Units #5 through #14 and the Primary Blue unit, each consisting of an 
indoor furnace (mostly condensing, 91% efficient type, except for the basement Units #13 & 
#14 which are 80.5% efficient) and an outdoor condenser, provide heating and cooling to 
many of the classrooms (and a few meeting rooms and storage spaces). The furnaces are 
mainly located inside (class-) room mechanical closets. They are in satisfactory condition 
and operating beyond their expected service lives (except for Unit #13 and #14 which have 
40% expected remaining service lives left). Each furnace has an evaporator coil in its 
discharge duct through which circulating R-22 refrigerant cools the circulating room air 
during the cooling season. The condensers associated with the 2nd floor furnaces are 
located on the roof. The condensers associated with the 1st floor furnaces are located at 
ground level next to the building. The condensers associated with the basement furnaces 
are located below grade, in grated pits next to the building. The basement Parents Center 
Unit #14 is operated infrequently and the storage room Unit #13 is seldom operated. Each 
condenser provides 2-1/2 tons of refrigeration, approximately 8.5 SEER (Units #10 through 
#14 are approximately 10 SEER) is in satisfactory condition and operating beyond its 
expected service life. Unit #13, #14 and Primary Blue condensers have respectively 40%, 
40% and 35% remaining expected service lives left. Air distribution in each space is via 
ducting (above the dropped ceilings) and constant air ceiling diffusers.  
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The basement Server room is cooled by a Mitsubishi Mr. Slim mini split ductless system, 2 
ton of refrigeration cooling, estimated 10 SEER, which has 80% remaining expected service 
life left.                                              
 
Two front vestibule electric wall heaters appear in satisfactory condition and operating 
beyond their estimated service lives. 
 
The Village School is provided ventilation by outside air intake louvers on the four rooftop 
package units. The outside air louvers on the RTUs are manually operated. Bathroom 
exhaust fans also help ventilate the building. There appears to be only minimal fresh air 
brought into the basement area.  
 
Distribution Systems 
 
A typical RTU arrangement draws in fresh air and brings it into a mixing box, where it is 
combined with return air from the building. A small portion of the return air is purged and 
vented outside prior to entering the mixing box. The mixed air inside the air handler is sent 
through a filter before passing through the evaporator or direct expansion (DX) coil. The air 
handler fan then pushes the air through the furnace section before the conditioned air is 
distributed into the building spaces. The DX system is only active in the cooling season. In 
between seasons only the blower will be active to provide fresh air to the building. 
 
The eleven split systems, Units #5 through #14 and the Primary Blue unit, operate similarly 
to the RTU description, except that there is not any fresh air mixing boxes and the 
evaporator coils are located in the furnace discharge duct while the condensers are 
outdoors. 
 
The Village School RTUs and split systems distribute conditioned air to associated spaces 
via a ductwork system and diffusers. The ducts are insulated on the inside for heat and 
noise abatement. The furnace/air handlers and RTUs are controlled via thermostats that 
satisfy the temperature settings of the spaces they serve.   

¶ Ground level condenser 
(top left) 

¶ Rooftop condenser 
(bottom left) 

¶ Server Rm. Mitsubishi 
evaporator (bottom 
center) 

¶ Condensing furnace 
(typical - right) 
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Stairs, hallways and vestibules receive some secondary conditioning via a few diffusers 
however not sufficient to make them comfortable, especially during the winter. 
 
Heating hot water is distributed to the auditorium and the gymnasium baseboard units and 
return back to the boiler. 
 
Controls 
 
Each furnace/air handler and RTU controls based on its associated room thermostat and 
setting. RTU thermostat controls are based on averaging temperatures of spaces served by 
each RTU, since these spaces are on different floors and not all next to each other. 
Because of this RTU temperature control scheme, there are general comfort complaints. All 
thermostats are programmable (without lock boxes) however occupants constantly tamper 
with the settings, which makes generalized control unmanageable. During the energy field 
audit the building was generally unoccupied, yet air conditioning was operating in almost all 
the spaces.  
 
Carbon monoxide detectors were observed in several furnace closets as a safety measure. 
 

   
 

  
 
Domestic Hot Water 
 
The domestic hot water (DHW) for the Village School is provided by four units. 
 
An A O Smith, model ELSF 10 917, electric DHW heater, with 10 gal storage, 1,500 Watt 
heating element provides DHW to the Primary Blue and Red rooms. It is in satisfactory 
condition and operating beyond its expected service life. 
 
Another A O Smith, model ELSF 10 917, electric DHW heater, with 10 gal storage, 1,500 
Watt heating element provides DHW to the 2nd floor 215 and 216 bathrooms and adjacent 
rooms. It is in satisfactory condition and operating beyond its expected service life. 

¶ Various programmable 
thermostats (far left and 
center) 

¶ Temperature sensor 
sending signal to remote 
RTU thermostat for 
averaging temperature (top 
right) 
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A Bradford White Hydrojet, model MI7556BN, gas fired DHW heater, with 75 gal storage 
and 76,000 Btu/hr capacity provides DHW to a majority of the building sinks. It is in good 
condition and has 95% expected service life left. A small Taco magnetic driven pump 
circulates DHW throughout the building. 
 
An Eemax, model EX95, electric instantaneous DHW heater, 9,500 Watt heating element 
provides DHW to the Health office sink. It is in satisfactory condition and has 60% expected 
service life left. 
 

   
 

Boiler room 75 gal gas fired DHW heater; Health Office under the sink instantaneous electric heater 

 
Electrical systems 

 
Lighting 
 
See attached lighting schedule in Appendix B for a complete inventory of lighting throughout 
the building including estimated power consumption and proposed lighting 
recommendations. 
 
As of July 1, 2010 magnetic ballasts most commonly used for the operation of T12 lamps 
will no longer be produced for commercial and industrial applications. Also, many T12 lamps 
will be phased out of production starting July 2012. 
 
Interior Lighting - The Village School currently contains T12, T8 fixtures, ceiling mounted 
incandescent and recessed halogen fixtures. Based on measurements of lighting levels for 
each space, there are no vastly over-illuminated areas.  
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T12 and T8 fluorescent fixtures 

 

 
Recessed flood lamps and Incandescent globe lamps 

 
Exit Lights - Exit signs were found to be mostly LED type, except for two incandescent 
fixtures. 
 

 
Typical LED Exit Signs seen throughout the building 

 
Exterior Lighting - The exterior lighting surveyed during the building audit was found to be a 
mix of Metal Halide lamps and Halogen fixtures. Exterior lights are on timers.  
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                                      Wall Mounted Metal Halide Exterior and Rooftop Halogen lights 
 

 
 

    Landscape lighting with Metal Halide bulbs 

 
Appliances and process 

 
SWA has conducted a general survey of larger, installed equipment. Appliances and other 
miscellaneous equipment account for a significant portion of electrical usage within the 
building. Typically, appliances are referred to as ñplug-loadò equipment, since they are not 
inherent to the buildingôs systems, but rather plug into an electrical outlet. Equipment such 
as process motors, computers, computer servers, radio and dispatch equipment, 
refrigerators, vending machines, printers, etcé all create an electrical load on the building 
that is hard to separate out from the rest of the buildingôs energy usage based on utility 
analysis.    
 
Elevators 
 
The Village School is a two-story building with a partial basement and one (three level) Otis 
2,500 lbs capacity hydraulic elevator with a 20 HP hydraulic pump. The elevator appears in 
good condition and no action is required at this time besides routine maintenance. 
 
 
 
 
 
 




























































































