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Picture 1: Aerial view of the Athol Town Hall   
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Project Contact Information 

 

The primary purpose of this report is to review the existing heating, cooling and ventilation systems within 
the Athol Town Hall located at 584 Main Street in Athol, MA. The review of the on-site conditions occurred 
on June 20th, 2023.   
 

Building Summary 
 

Building Use and Description 

The facility is used as the Town Hall for the Town of Athol.  The Town Hall was built in 1922 and comprises 
approximately 40,300 square feet.  The builidng has ornate architectural features. The only apparent 
addition is the small elevator tower at the right side. The boiler room is a one story section with a flat roof 
at the rear ground level of the building.  The building has three (3) levels with one partially below grade. 
The building serves as office space for the town departments and includes the Memorial Hall.  The rear 
hall is a large meeting and event room with balcony and a high bay stage.  Below the Memorial Hall is the 
Liberty Hall meeting room adjacent to a commercial kitchen which is not used.  
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Picture 2: Right side of building with           Picture  3:  Rear of building with taller stage section.  
walk out lower level.  
 
 

                               

 Picture 4: Center rotunda balcony.                          Picture 5: Memorial Hall  
 
The exterior walls are comprised of several layers of brick and interior plaster. The roof is a six inch built 
up membrane recently painted white over rigid board insulation.  The roof membrane appears to be in 
good shape and reflects heat away from the building as a benefit to the air conditioning of the top floor.  
There is an attic crawl space which has an average of six inches of cellulose insulation and several turbine 
vents to allow roof generated heat and moisture to escape. There are steam supply pipes with what is 
likely to be asbestos pipe insulation that run through the attic areas.  As a result, the sealing of attic chases 
and the addition of supplementary insulation is not practical until the asbestos is either encapsulated or 
properly removed.  If the pipe insulation is removed, new fiberglass insulation needs to be installed unless 
the piping will be replaced with new piping in a different location.   
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There are several ventilation chases which originally exited the roof.  These were recently encased with 
green metal covers.  Plastic sheets were installed within the duct work to seal those off.   

Most of the doors and windows have thermal pane glass and one skylight exists in the roof.   The thermal 
pane windows have Low Emissivity coating to improve the overall performance.  Several exterior doors 
were weather-stripped within the last few years.  Many of the rear stage area section windows are the 
original wooden framed, double hung, single pane windows.  Two of those in the kitchen have an interior 
storm panel.  There are no current plans to replace those windows.  

         

Picture 6: Typical metal framed thermal pane    Picture 7: Typical wooden framed, single   
window at the Town Hall.      pane double hung window.   
 

 
Picture  8:  The slightly sloped white membrane roof over the elevated  
Memorial Hall section of the building is shown with the upper portion  
of the stage in the background.   
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Operations Schedule and Energy Usage 

The building is maintained at occupied temperature setpoints on Monday through Thrusday from 6:00 
AM – 8:00 PM.  The building is generally maintained at 70°F during the heating season occupied hours 
and 68°F for during the remainder of time.   

There is are two (2) 1,500 gallon #2 fuel oil storage tanks on site within the building.  In the period from 
October 2018 through March 2019, a total of 12,024 gallons were delivered.  The total cost during that 
time was $24,938 with an average cost of $2.07 per gallon.  The most recent price per gallon for oil 
delivered to the Town Hall is $3.83.   

The #2 oil account for the Town Hall incurred the following usages based upon information provided by 
the Town:   

Period of Deliveries Total Gallons Total Price   (average $/gallon) 
November 2017 – March 2019 13,509     
October 2018 – March 2019 12,024  $24,938     ($2.07) 

 

The fuel oil usage pattern is fairly typical for this type of building.  The usage per square foot per year is in 
the normal range expected for a building that is not fully occupied and has limited mechanical ventilation.  

The annual electricity usage was 69,283 kWh for the period of August 2018 through July 2019 and             
63,283 kWh for the twelve months prior.  The annual electric bill cost was only $12,432 for the more 
recent period and $11,893 for the prior period.  National Grid provides the electricity under account 
number 76033-23018.  This account serves both the Town Hall and the adjacent Library building which 
was built in 2014.   

The Town has a method to break down the usage between the two buildings.  According to a 2010 report 
by Trane, the Town Hall used 100,365 kwh per year in 2008-2009 and nearly 18,000 gallons of #2 oil.  If 
the current break down in usage is accurate, the Town has greatly reduced it’s energy usage over the past 
fifteen years.   

This report notes a recent marginal customer cost of 16 cents per kWh and $12.47 per billed kW demand. 
The use of electricity is in the low  range - only 2 kWh/sq.ft./year.  This is in part to due to the rear portion 
of the building seeing intermittent usage and the lack of a comprehensive mechanical ventilation system 
throughout.  The average demand is 81 kW with the range running from 55 to 114 kW.   
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HVAC Equipment  
 
The building has a cast iron, oil-fired steam boiler. The Weil-McLain model 1288 series boiler has a Power 
Flame model WCR3-0 oil-fired burner with a two-pipe oil circulation configuration.  The boiler is designed 
to fire at 26 gallons of oil per hour but the burner has a capacity of up to 33.7 GPH.  The burner uses a two 
horsepower electric motor to pump and atomize the oil/air mixture. The steam boiler has an IBR net 
output rating of 2,329,000 Btu/hour. Using the same boiler for forced water hydronic applications, it is 
rated at a new output of 2,609,000 Btu/hour.  This is indicative of the fact that boilers operate more 
efficiently with hydronic applications.  Steam is now considered an outmoded method to heat a building.  
The condensate return system has two (2) ½ and two (2) 1 ½ horsepower pump motors.  
  
The majority of the supply piping within the boiler room is insulated  except those short pipes nearest the 
boiler.    The insulation of that piping is recommended to maximize the creation of dry steam in the system.  
There are also some condensate returns in the adjacent room which need pipe insulation.  The boiler  was 
designed with the intention to have a positive pressure fire with a slide damper at the breeching.  The 
barometric damper controls the vertical chimney draft rate.  The condensate and feed tanks could be 
insulated if the steam system is to be retained.   

The boiler has had one cast iron section replaced a couple of years ago. The life of a steam boiler can be 
compromised by low water levels and/or sediment.  Failure can occur sporadically and quickly changing 
out the boiler in the middle of a winter would be difficult.  Therefore, it is recommended that the Town 
create a plan for the use of an emergency mobile steam boiler.  This would include supply and return 
adapters to enable connection of an outside steam boiler and to the existing fuel supply system.  That 
would give the Town a piece of mind and time to come up with a plan to move away from steam in favor 
of a different and more efficient method of heating.  Keep in mind that replacement of the boiler with 
another steam boiler will not provide any noticeable energy savings.   Steam has a limited efficiency and 
oil as a fuel has limited environmental advances.  
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Pictures 9 and 10:  The oil-fired steam boiler and the condensate return tank and pumps.   

The original coal-fired boiler sits to the right of the operating boiler.  It is still connected to the chimney 
and therefore results in an energy loss to the boiler room.  It appears to have encapsulated asbestos 
insulation on its shell and flue pipe.   It was noted that that each boiler’s exhaust vents into a very tall (~50 
feet) chimney at the rear of the stage section of the building.  The chimney height should provide 
exceptional natural draft.  Half of the chimney exterior surface area is exposed to the outside air which 
could cause condensation within the chimney flue.   

There are steam traps on the return piping but no maintenance on the traps has been done during the 
last two years.  The last time the traps were tested was in 2018.  The blue tags at each radiator are 
indicative that steam traps having been surveyed at some point for effectiveness.  It is said that no visible 
steam plume is seen coming out the condensate vent pipe to the outside over the past two years.  Surveys 
for typical steam boiler systems generally indicate that 33% of steam traps leak steam after two to three 
years of use.  Therefore, if the steam system is expected to be retained for another five years, it is 
recommended that the traps be surveyed again and defective traps replaced.  

It was noted that the Honeywell Pressuretrol control was set to 4 psig.  The differential was set to B which 
indicates about a 1.8 psig off the 4 psig.  Turning the maximum down to 3 psig may work and result in less 
wear and tear on the distribution system and lower operating costs.  

The cast iron steam radiators in the most rooms were found to be set up for two-pipe distribution.  That 
entails the use of a high or low steam supply pipe, and a low connection for condensate return.  The top 
of the steam radiator and bottom are fully manifolded so steam (or water in the case of a hydronic system) 
adequately heats the entire cast iron surface area.     
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Picture 11: Kitchen radiator and piping.   Pictures 12 & 13: Radiator with insulated piping and recessed 
radiator. 

The steam radiators shown in Pictures 11 - 13 could be used for either steam or forced water hydronic 
heating system configurations. However, with a forced water system, the supply pipe would normally be 
a little smaller than steam but the return pipe would be larger than the current condensate return pipe 
size.  Reusing the condensate returns with a hydronic system would not be recommended.  The radiators 
at this building typically have a non-electric thermostatic radiator valve or TRV. These devices typically 
used a temperature sensitive wax in an element to move the valve open or closed based upon the sensed 
room temperature and the setting on the dial.  

    

Picture 14: Steel covers over the trench piping.                    Picture 15: Removable floor sections over trench.  

The condensate return water flows through piping within trenches in the perimeter of the floor.  Thick 
steel removal plates provide access to the piping.  It flows into the tank in a room adjacent to the boiler 
room.  
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There are many offices which utilize through-the-wall or window mounted unitary air conditioning 
systems for cooling.  The large window units are installed and removed each year.  Some are large enough 
to require two people to accomplish that task.  There is at least one portable air conditioner that is direct 
ducted to an opening at a double hung window.  There is no air conditioning in the corridors for this 
building, but the upper floor corridors would be good applications for ceiling fans.  It has been said that 
the southeast side of the building gets hot in the summer.  There is basement room with a server rack.  

There is a limited Johnson Controls Metasys Building Management System (BMS) which utilizes six (6) 
temperature sensor points for use during the heating season.  Those points are averaged to determine 
when to bring the boiler burner on to create steam. Locations of the sensors include the Planning 
Director’s Office, a meeting room, the Memorial Hall, the Town Manager’s Office, the Town Clerk’s Office, 
and the Liberty Hall basement room.  There is an old air compressor that was once used for the building’s 
earlier pneumatic controls.  The clock tower is not heated.  

There is a State Select model ES680DORT electric resistance freestanding domestic hot water tank in the 
commercial kitchen. The kitchen and eighty gallon tank with two (2) 4,500 watt electric heating elements 
are not used.  Kitchen equipment includes a range, stove, exhaust hood with a Tjernlund duct booster fan, 
model EF-8, and residential and commercial refrigeration equipment.  The only appliance used is a 
residential sized refrigerator/freezer unit.   

There are several point of use electric domestic hot water heaters located throughout the building. This 
includes a Bosch model ES 2.5-1M WIR with a 2.7 gallon tank and a single 1,440 watt heating element 
located in the Unisex Handicapped restroom.  It was noted that the copper hot piping out of the tank is 
not insulated.  Insulation of the piping is recommended.  

A State ProLine Commercial Grade model ES6-10-SOMs 200 water heater has one 1,650 watt element 
within the ten gallon tank located in a Janitor’s room.  It was noted that the copper hot piping out of the 
tank is not fully insulated.  Insulation of the remainder of the piping is recommended. 

                                      

Picture 16:  Small water heater in a restroom.                 Picture 17:  Electric water heater in Janitor’s Room.  
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The installation of a single heat pump water heater system would be more efficient and operate at a lower 
cost than the current individual systems.  However, a central water heater would incur distribution losses 
from piping throughout the building.   

                                       

Picture 18:  Disconnected original heating and   Picture 19: A wall mounted temperature sensor. 
ventilation unit for the Memorial Hall.   
 

The basement Men’s Room has an occupancy sensor for the control of the exhaust fan.  The Town Clerk’s, 
Town Manager’s and Tax Collector’s offices each have ceiling fans.  Those first floor ceilings are thirteen 
feet high; the second floor ceilings have a height of ten feet.  

Ventilation Systems  
 
Ventilation is required by code in this building.  Given the need for constant air turnover in this type of 
facility, it is recommended that the new ventilation  be designed and installed for continuous air flow 
during occupied hours.  Effective ventilation during the primary months of heating or cooling are best 
provided by mechanical equipment.  Mechanical ventilation, as defined by the MA building code, takes 
the form of fresh Outdoor Air (OA) brought in and conditioned (heated or cooled) and exhaust air (EA) 
ventilation being sent out.  For each OA and EA airstream, the code refers to specific rates of cubic feet of 
air per minute (cfm) for each particular use classification within the building.   
 
Ventilation effectiveness considers the position of the supply and return grilles and the mixing of the 
ventilation air with the heating and cooling air.  When short circuiting occurs, ventilation effectiveness 
decreases and therefore more airflow is required to ensure that the necessary amount of ventilation gets 
to the intended room.  Ultimately, a room-by-room ventilation calculation is required to finalize the fresh 
air ventilation rate that is necessary.  Such ventilation will only be effective if the total of the exhaust air 
rate is just a little higher than the intake air flow rate during occupied hours.  

Incorporating an Energy Recovery Ventilation (ERV) exchanger to recoup approximately 70% of the heat 
from the exhaust to preheat the fresh incoming airflow brings the building up near to state-of-the-art for 
the current system.  Since a standalone ERV recovers heating and cooling energy, they also reduce the 
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size of the new HVAC equipment necessary to meet building loads.  The ventilation airflow rate is not 
reduced, just the energy used to heat or cool it before it reaches the space.  Additional information 
regarding the RenewAire ERVs is shown in the Appendix at the end of this report.  

 

Picture 20: An example of RenewAire Energy Recovery Ventilator  

As might be expected, the implementation of ERVs will have a positive impact on operating costs for years 
to come.  There are two (2) types of ERV exchangers: the wheel and fixed plate types.  For this application 
the fixed plate type would provide reliable and efficient operation. It should be noted that opening 
windows is not a recommended method of increasing ventilation except on temporary basis in specific 
cases. Opening windows usually leads to short cycling the air, and not allowing the air to travel properly 
across the room and eventually decreases ventilation effectiveness and efficiency.   

Heat Pump based HVAC System   
 
Installing a more permanent and efficient air conditioning system for the Athol Town Hall is part of the 
comprehensive system needed for the building. R-410A refrigerant is in the process of being phased out 
since it has a negative impact on the environment. No new HVAC systems will likely be available to be 
installed in the near future using R-410A.  Existing systems with the refrigerant can continue to use R-
410A as long as it is available.  The new A2L class of refrigerants to replace R-410A includes R-32 and R-
454-B.  These refrigerants have higher efficiency and a lower Global Warming Potential than R-410A.  The 
main ingredient in R32 is propane gas and the A2L class gases are generally mildly flammable.  This 
presents a new set of safety considerations for HVAC professionals when using the products and for the 
end user to consider when deciding on a type of HVAC system.  Some systems have literally dozens of 
pipes containing the refrigerant running through the building.  However, there are heat pump systems 
available which are configured to have no refrigerant within the building.   
 
It is recommended that a comprehensive and efficient mode of HVAC be installed with full heat pump 
electrification to reduce global warming potential of the new system.  The installation of a new Air to 
Water Heat Pump (AWHP) system incorporating the new ERV units and new hydronic fan coil wall units 
where possible addresses the global warming reduction goal.  It also eliminates refrigerant from within 
the building  and uses a comparatively small amount of refrigerant in the AWHP outside unit.  
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A major advantage of AWHP system or other heat pump systems is the increased flexibility of using 
hydronic coupled inside units without concern for a proprietary link to the unit.  Unlike other split heat 
pump systems, AWHPs are not proprietarily interconnected to the inside units.  Therefore, individual 
components can be replaced without having to replace the entire system.  If one fan coil fails, one can 
replace it with their choice of about a dozen brands (Trane, Carrier, York/JCI, Airtherm, First Company, 
Chiltrix, Artic, Spacepak, Daiken/McQuay, Magic Aire, Apollo, HydroSolar, Aermec, etc.).  One could 
replace the inside unit with a valance convector, chilled beam, ductless fan coil or ducted air handler.  If 
the outside unit fails, there are now an equal number of brand and model choices for replacement that 
have nothing to do with the brand of the inside unit.             
 
A valance hydronic convector is unique in that it provides heating and cooling without the use of any 
mechanical fan.  It works on the principle of convective air flow within the room.  Multiple row coils are 
used for a large surface area.   The convectors are hidden by a valence and the devices typically run along 
the upper wall for the entire length of the room.  Without the use of a fan, the system has very low 
parasitic distribution cost of operation and less moving parts to break.   
 
Most of the ductless split and VRF system hardware components are proprietary.  A VRF system was 
installed at the Town Library located next door to the Town Hall.  With a proprietary system only one 
brand choice for repair or replacement of individual matched components is available.  Often times, by 
the time such a system is fifteen years old, if one component needs replacement, all components may 
have to be changed in order to maintain system compatibility.   
  
For example, a VRF system which is configured with multiple inside units served by one outside unit could 
have one inside blower unit fail after fifteen years.  The Town could be faced with $10,000 to $150,000 of 
replacement costs due to the failure of just one part if the manufacturer did not offer compatible parts 
replacement for a unit model that has been superseded.  There are other long-term alternatives to move 
forward using heat pump technology to meet carbon reduction goals.  Proprietary components can also 
make the system more complex.  
 
While non-VRF ductless split systems refrigerant piping operate at a pressure of 100 to 300 psig, VRF 
systems operate at up to 550 psig.  That high pressure puts the onus on the connection method to perform 
well for a very long time.  The recommended traditional method is brazing.  On the other hand, an AWHP 
system can use various connection types since the operating pressure would be less than 60 psig for this 
application.  The below chart makes comparisons between several types of heat pump systems.  



 

 

14 ASHRAE Audit Report 
 

 
 

Other advantages of AWHPs include improved heat pump outdoor unit (ODU) defrost management, 
system redundancy, and the ability to use hydronic fluid as a thermal battery with lower overall 
environmental impact and longer durability than air to air heat pump methods of electrical energy 
storage.   
 
The piping arrangement of the AWHP system is different from other types of heat pumps.  Typically, AWHP 
outside units are piped together with hydronic supply and return header. That main piping then serves all 
inside units.  Therefore, if one outside unit fails, during the vast majority of weather conditions, all of the 
inside units will continue to operate seamlessly.   
 
Through the use of well-insulated buffer tanks and modular piping configurations, the AWHP system can 
minimize the impact of the heat pump defrost cycle on the comfort of the building occupants.  In the 
colder weather, the VRF or ductless split system must shut down all inside units when it goes into defrost 
mode for a number of minutes.  The ODU essentially runs in the cooling mode and no heat is delivered to 
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the connected inside units.  There is no means for thermal storage to continue the deliverance of heat 
during the VRF defrost mode.  
 
Disadvantages of an AWHP system include a higher overall installed cost and the eventual maintenance 
of changing glycol fluid for unitary AWHP systems. The full new HVAC system could cost in the range of 
$600,000 to $900,000 to install considering it addresses ventilation needs of the building.  As part of the 
HVAC system design process, the building’s electrical system infrastructure needs an engineering review 
to see if it will be able to handle the replacement.    
 
Ductless split heat pump systems 

There are a few areas of the building in which ductless split heat pump systems could be installed to 
supplement the existing system.  However, ductless split systems are not recommended as a building wide 
solution for several reasons explained below.  

A network of efficient, wall mounted ductless split heating and air conditioning blower units could be 
connected to outside heat pump condensing units.  This system heats and cools the building without the 
inherent penalty of moving a large volume of hot moist air though a duct system for which there would 
need to be a sizable distribution fan to overcome duct friction loss.  In fact, ductless split blower motors 
typically only use 50 to 60 watts or less of power making them many times more cost effective in 
distributing the cooling than a central ducted system using a larger motor.   

The typical ductless split wall or console mounted units are not designed for conditioning ventilation air 
which is necessary throughout this building.  Therefore, a separate air handler or RTU system would still 
be required.  A second issue is the expected shorter effective lifespan of those units as compared to other 
options.  Down the road, there is the potential for incompatibility of replacement inside units with older 
outside condensing units.  For example, if one was to install a system wherein four (4) inside units were 
connected to one (1) outside condensing unit, the failure of one (1) of the five (5) components may require 
the replacement of entire five-piece system. That is, in part, because the ductless split inside units are 
powered and controlled with the outside units in a proprietary manner. Therefore, ductless split systems 
were eliminated from consideration for this application. 

High-efficiency condensing propane-fired boilers and a new heating distribution system.  

While the combustion efficiency of the existing steam boiler is likely to be around 80%, the seasonal 
efficiency is estimated to be in the range of 68% to 70%.  The other drawbacks include the steam 
distribution system and  the lack of an ability to extract the latent heat of combustion.  

Modern hydronic, stainless steel, condensing boilers would normally be installed and controlled to only 
have water flow through the boiler when it is operating.  Such 94% to 98% efficient boilers would typically 
be sealed combustion units having a direct combustion air duct to the boiler.  Condensing boilers have 
modulating burners to provide the right amount of heat to serve the building’s load given the weather 
conditions.  This option is not available with a steam boiler system.  

The stainless steel heat exchangers are designed to extract the latent heat from combustion when the 
return water temperature is at 130°F or less.  The new installation would also allow for the decoupling of 
the boiler(s) from the existing distribution system through primary-secondary piping and pumping.  The 
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disadvantage of such a system is that it is not an electrification heat pump which can heat and cool using 
the same distribution system.  

One of the considerations for electrification of the building HVAC system is the existing electrical service 
capacity and type.  The main disconnect switch is a Federal Pacific three pole device rated at 230 volts and 
50 horsepower. The Amperage figure is not discernable from the tag.  Usually, if any changes occur to the 
connected power to Federal Pacific components, the local electrical inspector requires replacement of 
the brand with new.  During an earlier visit to the Town Hall, it was indicated by the Building Inspector, 
Robert Legare, that there have been electrical issues within the building.   
 
There are several wiring circuits for electric heat including the three phase #25/27/29, #46/48 and #51/53 
in the Bull Dog PP1 panel.  Electric baseboard heat is used to supplement the steam heat or in lieu of it in 
several rooms, especially in the basement.  Those include the Elevator Machine Room, the Facilities 
Manager’s office, Room 2 Board of Health and several other offices. There are also three (3) electric wall 
heaters adjacent to the elevator on each floor.   
 

 
Picture 21:  Electric baseboard heat 

 
 
 

ECM #1 AWHP Details: 
Estimated cost: $900,000 (To be fine-tuned after design engineering.)   
Estimated incentive: $250,000 
Estimated annual savings: $48,833,oil -$17,281 electric = $31,551.  
Estimated Simple Payback before incentive: 28 (Years)  
Estimated Payback with estimated incentive: 20 (Years)  
Please note payback period will be higher with a higher electric rate and/or a lower price per gallon of 
fuel oil.   
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Assumptions: 
Electric rate: $0.16/kWh 
#2 Fuel Oil rate: $3.83/Gallon 
Estimated gallons energy reduction:  12,750  
Estimated net kWh energy impact: (108,008)  There will be an net increase in electric usage with the 
heat pump system.  

 

Based on the site, most heat pump systems will not provide enough electricity and #2 fuel oil savings to 
pay back within their average lifespan at this time.  Solar PV and battery storage, which would 
complement a heat pump system, would be an additional cost.  Part of the reason for this is that the 
building does not have full occupancy, the kitchen is not used and the halls see intermittent use.  Another 
part is that you can only save what is used.  Since this building is not currently ventilated per the building 
code, it does not reap the savings from using more efficient ERV systems.   See the Appendix for 
information on Aermec and LG AWHP units.  

Air-to-air ducted heat pump systems each have a 20 year estimated life, while VRF and ductless split units 
are estimated to have a 15 year life span.  Generally, AWHPs, ERVs and air handlers may have up to 25 
year estimated life expectancies.       

Here are some additional factors to consider:  

1. The long range plans for the building and available funds to invest in this building. 
2. The degree of redundancy required for the HVAC systems and whether it is time for a new back up 

generator to prevent the building from a freeze up.   
3. The degree to which the existing equipment is ready for replacement. The boiler system is already 

past its expected lifespan.  
4. Maintenance varies between each system.  Most systems require regular air filter changes or 

minimally cleaning of the outside air filter screen.  
5. The economizer cycle is required by the building code to be utilized in conditions during the spring 

and fall when the building does not need heating or mechanical cooling.  There is currently no 
automatic means to bring in fresh air and exhaust stale air to cool the building during those conditions.  
This could be accomplished by installing an ERV system with a by-pass control option as integral to 
new heat pump RTUs.  
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Recommendations 
HVAC System Recommendations 
 
If the goal is building electrification, it is recommended that the customer consider implementing an 
AWHP system as described in ECM#1, depending on the availability of funds, space and capability to 
include a solar PV and battery system.  Clearly, the long energy savings payback period for any option 
results in an extended investment term.  For this building, the investment in a new system should be 
viewed as a capital improvement, betterment of human comfort, a potential for a reduced carbon 
footprint and improved indoor air quality rather than a source of energy savings resulting in a quick 
monetary return on investment.  
 
Domestic Hot Water System Recommendations 
 
While considering the HVAC electrification measures, the installation of a high efficiency, air-to-water 
domestic hot water heat pump could be considered.  Consideration of the use of a multi-stage 
commercially sized heat pump water heater utilizing stainless steel storage tank(s) has a long payback 
period at the current rate of energy.  The use of a stainless steel tank should improve upon the measure 
lifespan.  There is also the negative impact of piping distribution losses as compared to the current 
decentralized system systems.  

 
Lighting Systems 
 
Most of the fixtures were converted or replaced with LED lighting within the last few years.  The offices 
and restrooms have lighting occupancy sensor controls.  The exterior lights are controlled to turn off 
during the day by individual photocells.  The remaining fixtures which typically are not used often, are 
being replaced by screw-in LED bulbs when the old bulb burns out. To the extent that more LED fixtures 
are installed, the cooling load of the building would slightly decrease.  This should be considered in the 
sizing of new HVAC systems.  
 
The following two rooms would have modest energy savings from installing occupancy sensors to control 
the lighting:  Room #4, Building Department and Room #21, Board of Selectman Meeting Room. 
  
Other systems  
 
There is an ThyssenKnupp model TAC20 elevator operating device.  There is a Winco standby generator 
fueled by propane located within the building but it was deemed unsafe to operate.    
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Summary of Findings 
 

 

Measure Description 
Annual Energy and Cost Savings Payback Period  

Peak 
Demand 
Savings 

(kW) 

 
Electricity 
Savings 
(kWh) 

 
Fuel Oil  
Savings 
(therms) 

 
Net 

Total 
Cost 

Savings 

 
Gross 

Measure 
Cost 

 
Measure 

Life 
(years) 

 
Simple 

Payback 
(yr) 

ECM#1 –  AWHP System with  
an  ERV System  

 

- 
(108,008) - 

 
12,750 $31,551 

 

$900,000 

 

25 28 

TOTALS (Recommended 
Measure) - 

(108.008) - 

 
12,750 $31,551 

 

$900,000 
25 28 

 
Given the network of complex HVAC systems involved, recommendations for one portion of the system 
may interact with other portions of the system if all defects are not addressed concurrently.   
 
RISE stands ready and able oversee the necessary changes and to revisit the site after improvements have 
been made to conduct some additional functional tests as a separate phase two of this project to ensure 
the issues have been adequately addressed.  
 
RISE 
 
Founded in 1977, RISE is nationally recognized for their innovative delivery of conservation services over 
the past 45 years and have arranged the installation for over $1.4 billion in energy improvements. The 
RISE Group is a 100% employee-owned multi-disciplinary engineering and technical services firm. They 
offer professional process, electrical, HVAC, and metallurgical engineering services, as well as 
comprehensive environmental, microbiological, and non-destructive laboratory testing services. RISE 
became a part of the organization in 1995, after having operated for eighteen (18) years as an 
independent, non-profit energy services firm. The RISE project team is also complemented by the 
resources of Creative Environment. This full-service MEP/FP design firm offers important design support 
when plans and specifications may be required to complete projects. 

 

RISE staff work directly with energy end-users in all building sectors on behalf of utilities, government 
agencies, and other program sponsors to deliver efficiency services for their customers in a professional, 
responsive, and cost-effective manner. They offer energy users comprehensive efficiency services that 
reduce their environmental footprint and operating expenses.   
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Disclaimer 
Recommendations made in this report are based on engineering estimates and an on-site review of HVAC  
equipment.  It is recommended that you contact the engineer who prepared your report to answer any 
of your questions. 

This report and analysis are based upon cursory observations of the visible and apparent conditions and is 
not intended to serve as a comprehensive evaluation of all aspects of the distribution system and 
equipment.  Although care has been taken in the performance of these observations, RISE (and/or its 
representatives) make no representations regarding latent, unobserved, or concealed defects which may 
exist and no warranty or guarantee is expressed or implied.  This report is made only in the best exercise of 
our ability and judgment. 

RISE assumes no responsibility for the safety of the facilities’ mechanical or electrical distribution systems 
and equipment and their compliance with all applicable federal, state and local requirements and shall not 
be liable under any legal or equitable theory for any claims for direct, indirect, consequential or other 
damages of any nature, including, but not limited to damages for personal injury, property damage, or lost 
profits connected with the performance of these services.  

Conclusions within this report are based on estimates of the age and normal working life of various items of 
equipment.  Predictions of life expectancy and the balance of life remaining are necessarily based on opinion.  
It is essential to understand that actual conditions can alter the remaining life of any item.  The previous 
use/misuse, irregularity of servicing, faulty manufacture, unfavorable conditions, acts of God, and 
unforeseen circumstances make it impossible to state precisely when each item would require replacement.  
The client herein should be aware that certain components may function consistent with their purpose at 
the time of our observations, but due to their nature are subject to deterioration without notice. 

Estimates of Construction Costs, if any, prepared by the Engineer represent the Engineer’s best judgment as 
a design professional familiar with the construction industry.  However, it is recognized that neither the 
Engineer nor the Owner has control over the cost of labor, materials or equipment; over the Contractor’s 
methods of determining bid prices; or over competitive bidding, market or negotiating conditions. 
Accordingly, the Engineer cannot and does not warrant or represent that bids or negotiated prices will not 
vary from the estimate. 
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Why RenewAire? 

The Static-Plate Core is the Key! 

Since the early 1980’s, RenewAire has pioneered the use of the patented Lossnay* exchange core throughout 
the Americas. Listed below are some of the many reasons why this technology has become the ERV system 
preferred by leading HVAC professionals around the world. 

Positive Airsteam Separation 

In the RenewAire core, fresh air never comes in contact with exhaust air passages. Hydroscopic resin plates 
separate the two airsteams so effectively that ARI certifies zero exhaust air transfer at normal, balanced 
operating conditions. As a result, RenewAire is perfect for controlled exhaust applications such as toilet areas, 
as well as for food service and health care occupancies. 

No Condensate or Active Defrost 

Direct water vapor transfer, driven by vapor pressure, eliminates condensation - and frosting - in virtually all 
applications and climate zones. No condensation allows for closer plate spacing, resulting in higher efficiencies 
and easier installations. It also means no need for the dampers or electrical defrost elements that reduce 
ventilation and rob energy efficiency in competing technologies. 

Maintenance - Nothing Could Be Easier 

The scheduled maintenance for RenewAire is so simple, it can be performed by any janitorial staff. No 
expensive service contracts are necessary because there is no wheel disassembly and washing, no seal or belt 
adjustments and no complex controls to calibrate. The result is the lowest maintenance cost of any ERV. 

The Unbeatable RenewAire Warranty 

An investment in RenewAire is protected by a 10-year core warranty (2 years on balance of the unit). This 
commitment - twice as long as coverage on the best wheel products – speaks volumes about RenewAire’s 
reliability, durability and consistent high performance. 

Award-Winning Service and Support 

RenewAire’s team of professionals knows ERV. And our nationwide network of Sales Reps and quality 
Distributors are ready to serve you locally. When you call our support number, you’ll talk to a knowledgeable 
factory expert - someone who knows not only our product line, but the best ways to integrate RenewAire with 
your preferred lines of heating and air conditioning equipment. 
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