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Introduction  
Bales Energy Associates, an energy efficiency engineering firm, was contracted to provide an energy 

study for selected town-owned buildings in Ashby, Massachusetts.  The study was supported through 

grant funding provided by the Green Communities Program of the Massachusetts Clean Energy Center.  

The building evaluated in this report is the Ashby Free Public Library building located at 812 Main 

Street. 

Bart Bales, PE, MSME, senior engineer at Bales Energy Associates, visited the site, reviewed energy 

usage & billing information, examined relevant equipment and systems, and developed energy analyses 

and recommendations with regard to this building’s energy related systems. 

Given the nature of the funding process for the Green Communities Program, a preliminary site visit 

identified specific measures for inclusion in the current report.  Other potential measures identified in the 

course of this study have been noted and may be considered for evaluation for future Green Communities 

grant applications. 

Note:  Through the course of this study, BEA has evaluated specific system improvement opportunities 

including building enclosure, HVAC, controls, domestic hot water and other mechanical and electrical 

systems.  This analysis was completed to a level sufficient for recommending and calculating potential 

energy and dollar savings and for estimating costs for recommended energy system improvements to aid 

the client in making an informed decision on implementation of the recommendations provided. 

Disclaimer:  An added design phase for development of final design documents for construction 

implementation is assumed and recommended to follow this report.  This study may be used as a starting 

point with supporting information for development of final system design and specification documents.  

Verification of all field measurements and recalculation of all heat load and final system sizing 

calculations are the responsibility of the final designer of record.  Design implementation may be 

accomplished by any of the following methods: plan-specification-bid process or performance 

specification-design-build process. 

Executive Summary 

Energy Conservation Opportunities Evaluated 

During the proposal and contracting process, specific energy conservation measures needing evaluation 

were identified at each facility. ASHRAE Level II calculations were completed for all measures 

evaluated.   

BEA has approached the Ashby Library building using a "whole systems thinking" approach.  

Improvements in various systems have interactive impacts with other systems.  Key recommendation and 

conclusions: 

 Install modulating, natural gas-fired condensing boilers to provide heat to the building.  

 Retro-commission the existing temperature controls and air distribution systems.  

 Test and balance air and water flow rates in existing system to ensure sufficient heat 

delivery and maintenance of desired temperatures.  
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 Improve outdoor air ventilation system and assure economizer operation. 

 Install lead/lag and auto switching of circulator pumps (currently done manually). 

 Resolve incorrect air filter location and/or access on above-ceiling air handler(s).  

 Remove domestic hot water heater and replace with point-of-use units at sinks 

 Resolve/remediate sulfur odor in domestic hot water system. 
 

 

The costs, savings, and economic payback for these energy conservation measures are presented in the 

following Executive Summary Chart. The values shown in the Executive Summary Table represent the 

savings with measures taken in the order of economic feasibility shown. 

The calculations supporting each measure are included in the appendices. 

Executive Summary Chart 

 

 

Existing Conditions 

Facility Description 
The Ashby Library building is a two-story structure. The original section was built around 1900. The new 

addition was  built in 2008, attached to the rear  of the original building. This addition nearly tripled the 

size of the Library.  (See building photos below.)  The total conditioned floor space of the entire library is 

approximately11,600 ft
2
.   

Natural Gas Propane Oil Electricity Executive Summary Chart
$1.72 $0.21

per therm per gal per gal per kWh Green Communities Study

Measure Description Fuel Energy Annual Full Cost Incremental Cost Difference *

Measure (RTM = Renewable Thermal Measure) Available Savings Savings After Incentive After Incentive

# (ECM = Energy Conservation Measure) Incentive ($) (% of base) ($ / yr) Cost ($)  Payback (yrs) Cost ($)  Payback (yrs) Cost ($)  Payback (yrs) Cost ($)  Payback (yrs)

ECM 1 Space Heating with Condensing Boiler 2,000$             25% 1,739$          38,071$      21.9 36,071$         20.7 23,069$          13.3 21,069$         12.1

Totals: 2,000$            25% 1,739$         38,071$      21.9 36,071$        20.7 23,069$         13.3 21,069$         12.1

*Incremental = (Full Cost) - (Replacement-In-Kind of Existing)

Fuel Energy Impact

Natural Gas Propane Oil Electricity

100.0 92.5 138.7 3.413

kBtu / therm kBtu / gal kBtu / gal kBtu / kWh

Baseline Energy Use Natural Gas Propane Oil Electricity Fuel Energy

Space Heating 3,750 221 405,712

Measure Description Fuel Usage After Measures Fuel Energy Fuel Energy Savings

Measure (RTM = Renewable Thermal Measure) Natural Gas Propane Oil Electricity Use Savings As % of

# (ECM = Energy Conservation Measure)
(therms / yr) (gal / yr) (gal / yr) (kWh / yr) (kBtu / yr) (kBtu / yr) Baseline

ECM 1 Space Heating with Condensing Boiler 3,043 304,341 101,371 25%

Totals: 101,371 25%
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The library is open for 7 hours a day on Tuesday through Thursday and 3 hours on Saturdays (except in 

July & August) and closed Sunday, Monday and Friday. 

 

 

Utility Energy Use 

Utility data for a multi-year period was collected.  Data for the reference year used, May 2013 - April 

2014, is tabulated and reported in the appendices.  The electrical usage was 34,487 kWh and the natural 

dual fuel consumption was 3,750 therms of natural gas and 221 gallons of oil for the time period 

indicated. (Note that the burner on the boiler was converted from oil-fired operation to natural gas-fired 

operation  early in the heating season.)  These utility/fuel values result in annual totals of 523,382 kBtu 

per year and 45 kBtu/ft
2  

of  heated floor area.
 

Building Enclosure 

 Original 1900's structure: 

-  The lower level is half below grade and has a poured concrete floor and brick & stone masonry exterior 

walls.  In the above grade portion of the walls there are old windows with wood frames and single pane 

glazing.  There are two rooms on this level that are considered occupied and the whole basement  area is 

conditioned. 

-  The first floor level is library space contains the following rooms: historic collection, periodicals, lobby, 

young adults, study room and lavatory.   

-  The attic is unoccupied space and  was recently insulated with spray applied foam insulation applied 

directly  to the underside of the roof sheathing This insulation  encapsulated the roof rafters and a portion 

of the back side of the central dome of the lobby. 

 The addition is a two story structure constructed on an insulated slab-on-grade floor with standard floor 

coverings, including carpet, vinyl, and other materials.  On the lower level, roughly one third of the 

occupied area is cantilevered over a small number of parking spaces.  The plan drawings indicate that the 

floor cavity of the cantilevered floor is insulated with fiberglass insulation.  There is one other small 

overhang over the side entrance with occupied space above.  That floor cavity is also shown to be insulated 

with fiberglass on the plans. 
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-  The roof is almost flat, with very slight pitch to assist in drainage. The rubber membrane roof is laid over 

rigid insulation installed on top of metal roof decking supported by steel support members. 

-  Walls have wood cedar siding over metal stud walls.  Wall cavities are insulated with fiberglass batts.  

Interior wall surfaces are sheetrock over a vapor barrier attached to the metal studs. 

-  Windows are aluminum framed with dual-pane, insulated glazing. 

-  Exterior doors are aluminum framed with dual-pane insulated glazing comprising most of the door area. 

 

Below is a picture taken of the interior of the top floor of the Library. 

 
1: Circulation desk looking through the newer section 

Heating, Ventilation & Air Conditioning (HVAC) Systems 

Heating System 

The Library is heated by a natural gas fired hydronic boiler (HB Smith model: 19A-S/W-04) located in the 

basement of the building.  In the fall of 2013, the boiler was converted from oil-fired operation to natural-gas-

fired operation. The boiler is a cast-iron, atmospheric boiler with a barometric draft damper.  The boiler has a 

hydronic output rating of 359 MBH (net IBR rating). 

 

The design heat load for the building is approximately 318,000 Btu/hr. 

 

Recommendation: Install a Natural Gas-Fired Condensing Boiler 

 

Replace the existing boiler with two (2) premium efficiency natural gas-fired condensing boilers with 

combined capacity sufficient to meet the peak design heating load for the building. Install the new boiler in 

the location of the existing boiler.  

Condensing boilers are designed and constructed to safely capture the latent energy in the boiler exhaust 

by condensing the water vapor.  This condensate contains sulfuric acid.  For this reason condensing 

boilers must be constructed of materials designed to withstand such corrosive condensate.  Quality 

condensing boilers are constructed with a stainless steel heat exchanger and with condensate 

neutralization to allow for environmentally acceptable disposal of condensate to drain. 
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The boiler system should also be designed and installed to provide combustion air in a sealed combustion 

configuration .  This means that the combustion air is brought from outdoors via a plastic intake pipe to 

directly provide air to the burner.  The low-temperature exhaust may be vented from the building 

typically via plastic pipe as well  

Other system improvements included in this measure are: 

 Boiler replacement assumes re-use of the existing microprocessor-based scheduling time-

clock capabilities to provide scheduling of occupied and unoccupied periods.  Install an outdoor 

air temperature sensor and a space temperature sensor.  Use space temperature and outside air 

sensor inputs sensors to determine when boiler and circulator shall run for daytime temperature 

maintenance, and unoccupied temperature setback.  

 Retro-commission the existing temperature controls and air distribution systems.  

 Test and balance air and water flow rates in existing system to ensure sufficient heat 

delivery and maintenance of desired temperatures.  

 Improve outdoor air ventilation system and assure economizer operation. 

 Install lead/lag and auto switching of circulator pumps (currently done manually). 

 Resolve/remediate sulfur odor in domestic hot water system. 

 Resolve incorrect air filter location and/or access on above ceiling air handlers. 
 

System costs and energy and dollar savings for this measure are reported in an appendix of this report. 

Installation & Operational Guidelines for New Condensing Boilers 

 

 Clean and adjust boiler and burner annually.  Use electronic test equipment to determine proper 

air-fuel mixture and proper flame characteristics.  Manual, sight-based adjustments do not 

typically result in optimal system performance.  Test for stack temperature, CO2, oxygen, excess 

air and smoke to optimally tune the burner.  Post combustion test results at the boiler and retain 

copy in electronic records, as well as paper format. 

 Program circulation pumps to operate whenever outside air temperatures are 34˚ F or below.    

 Set reduced circulation water temperatures for unoccupied periods to improve night temperature 

setback by reducing hydronic piping stand-by losses. 

Continue the use of programmable thermostats to control temperatures and allow for automatic 

setback of unused areas during unoccupied hours.  Existing programmed schedule should be 

reviewed, confirmed and updated as necessary. 

Cooling System 

The facility is conditioned in the summer cooling season by conventional, outdoor condensing units 

connected to internal refrigerant coils in the air handling units.  The three condensing units associated 

with the air handling units located above the drop ceiling on the first floor are located on the roof.  The 

one associated with the air handling unit serving the rear of the lower level is ground mounted on the west 

corner of the building adjacent to the parking overhang. 
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HVAC Distribution System 

The following information is a combination of information from mechanical plans and schedules (from 

the 2005 bid document drawings) and a site walkthrough.  Not all information was confirmed during site 

walkthrough, due to limited access to mechanical equipment locations such as the roof and the area above 

the first floor drop ceiling where three main air handlers are located. 

The heating distribution system consists of hydronic piping delivering heated boiler water to/from the 

various heat emitters used throughout the facility.  The majority of the heat is delivered via hydronic fan 

coils internal to the 5 air handling units .Other heat emitting elements used for localized heating of small 

spaces are fin-tube radiation convectors, unit heaters and electric baseboards.  

 
2: Fin-tube heating element along south/southwest facing wall of nearly full glazing 

There are some comfort concerns with respect to the heating distribution system in the building. 

The staff indicated difficulty in keeping the lower level children's space, including the craft room, warm 

during the winter and have noticed the air coming from the floor registers to be only slightly warm.   

Provision of lower than desirable temperature conditions is predominantly a comfort concern, not an 

energy efficiency issue.  Further investigation may be needed to resolve this comfort issue.  It is unclear 

whether there is a problem with the design of the existing systems or with the operation of the existing 

system.   

A thorough design review of the existing system may be needed to effectively resolve this comfort issue 

and thorough review of the HVAC design is beyond the scope of the current energy study.  

However, as a preliminary step in resolving these issues, Bales Energy Associates has identified potential 

factors which may be contributing to inadequate heating in this space.  

 The heating, ventilating and air conditioning system may need to be tested and balanced to 

determine whether required air flow rates are being delivered to the problem locations.  Balancing 

of the duct system for the related air handler may be needed to resolve this issue. 

 Outdoor air quantities provided to the air handler may exceed the capacity of the heating coil 

serving the air handler. 

 Water temperatures and/or water flow rates delivered to the air handler's heating coil may 

currently be too low to warm the air to required temperatures to meet the heating load of the 

space. Temperature and/or flow rate adjustments may be needed. 
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 Controls, sensors, valves and other equipment associated with this portion of the overall system 

may not be working and/or may need adjustment. 
 

The large southwest facade of the structure, comprising approximately 90% glazing, creates demanding 

conditioning requirements in the spaces adjacent to those windows.  There are fin-tube (baseboard-style) 

heat convectors running the length of the windows.  The thermostat controlling water flow through those 

units is also tied to the air handler for this area. 

Temperature & Ventilating Control System 

The existing temperature controls are digital programmable thermostats (Honeywell).   

Domestic Hot Water System 

Domestic hot water use is limited in the building. There are four (4) hand-washing sinks in the lavatories, 

one small kitchenette sink, and one slop sink for custodial use.  Hot water is currently provided by a 40 

gallon electric hot water heater (State model: PCE 40 2ORTA).  Due to the distances from the storage 

tank, the lack of a recirculation loop and the lack of insulation on the hot water pipes,  the amount of time 

for hot water to reach each sink is not acceptable. 

Bales Energy Associates recommends discontinuance of the use of the existing central electric water 

heater in the basement and the installation of point-of-use mini-tank water heaters to serve the 

lavatories and the slop sink.  This will provide hot water to these spaces more promptly and eliminate 

the heat losses from the un-insulated hot water pipes. 

For the two adjacent lavatories downstairs, install a 3.9-gallon mini-tank water heater and modification to 

piping to serve both sinks.  For the children's lavatory and the kitchenette sink, install one 3.9-gallon 

mini-tank water heater.  For the upstairs lavatory, install a 2.7-gallon mini-tank water heater.  For the 

custodial slop sink, install a 7.1-gallon mini-tank water heater. 

The staff indicated a strong sulfur odor from the hot water.  A brief internet search indicated that a 

possible source of the odor may be a reaction between the well water and the anode rods in the water 

heater.  Preliminary investigations suggested that chemical flushing approaches may remediate such a 

condition and also that reactivity is sometimes affected by the materials employed as anode rods. 

Resolution of this problem is beyond the scope of this study.   

Lighting 

Interior lighting is not addressed in this report. 

  



October 2014 ENERGY STUDY – ASHBY FREE PUBLIC LIBRARY BUILDING  

 

 Bales Energy Associates Page 10 
 

 

 

 

 

 

APPENDICES 

  



October 2014 ENERGY STUDY – ASHBY FREE PUBLIC LIBRARY BUILDING  

 

 Bales Energy Associates Page 11 
 

 

UTILITY INFORMATION 
 

 
  

May 2013 - Apr 2014 Billed Energy Use Table for Electricity & Fuel

Building Name Library

Owner Town of Ashby

Electricity Billed Demand Delivery Supplier Electricity Oil Oil Natural Gas Natural Gas Natural Gas Natural Gas Energy $

Month KWH KW Charged $ Charged $ Total $ Gallons $ therms   Delivery $  Supplier $  Total $ Totals

May 2013 2,551 17.0 $372 $163 $535 $0 $535

Jun 2,534 23.0 $424 $18 $442 $0 $442

Jul 3,971 28.5 $574 $301 $874 $0 $874

Aug 2,923 22.0 $436 $223 $658 $0 $658

Sept 2,724 24.0 $435 $191 $626 $0 $626

Oct 3,246 22.5 $449 $220 $669 121.3 $388 $0 $1,056

Nov 2,740 16.0 $348 $193 $541 100.0 $318 159.3 $135 $118 $253 $1,112

Dec 2,629 14.0 $319 $241 $561 683.6 $544 $508 $1,053 $1,614

Jan 2,918 14.5 $346 $327 $673 839.3 $652 $654 $1,306 $1,979

Feb 2,954 17.0 $376 $344 $721 910.0 $701 $758 $1,459 $2,179

Mar 2,779 16.0 $354 $240 $594 711.5 $564 $852 $1,416 $2,010

Apr 2014 2,518 15.0 $327 $182 $509 446.6 $386 $560 $946 $1,455

Annual (Units) 34,487 $4,760 $2,643 $7,403 221 $706 3,750 $2,981 $3,451 $6,433 $14,542

Heating Season (Units) 19,784 $2,520 $1,747 $4,267 221 $706 3,750 $2,981 $3,451 $6,433 $11,406

Annual ($/Unit) $0.14 $0.08 $0.21 $3.19 $1.72 / therm

Heating Season ($/Unit) $0.13 $0.09 $0.22 $3.19 $1.72

Electricity Oil Nat. Gas Energy Use

kBtu kBtu kBtu Totals (kBtu)

Annual (kBtu) 117,670 30,694 375,018 523,382 Energy $ 

Heating Season (kBtu) 67,503 30,694 375,018 473,215 Totals 

Totals (kBtu/sf) ($/sf)

Annual (kBtu/sf) 10.1 2.6 32.3 45.0 $1.25

Heating Season (kBtu/sf) 5.8 2.6 32.3 40.7 $0.98

Building Name Library Heated Square Footage 11,619
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HEAT BALANCE INFORMATION 

 

 
 

 
 

 

  

BASELINE: Temperature & Schedule Information

Building Name: Library

Total Heating Days 212 Floor SF

Outdoor Winter Temperature 35 11,619

Htg

System Occ Level

       Wing name  Occupied '                      Unoccupied Temp. Occ. Hrs Heating 

   Temp. Night Off days  per day * Schedule Days

1 Original Building 68 58 55 6 Tu-7, W-7, Th-7, Sa-3 121

2 Addition, Upper (front 2/3rds) 68 58 55 6 Tu-7, W-7, Th-7, Sa-3 121

3 Addition, Upper (rear 1/3rd) 68 58 55 6 Tu-7, W-7, Th-7, Sa-3 121

4 Addition, Lower (front 2/3rds) 68 58 55 6 Tu-7, W-7, Th-7, Sa-3 121

5 Addition, Lower (rear 1/3rd) 68 58 55 6 Tu-7, W-7, Th-7, Sa-3 121

Peak Design Heat Load

Modeled CFM 1,827 cfm

* (Constant) 1.08

= subtotal 1973.5

+ Design UA 2573.5

= Total 4547.0

* design Delta T 70 degrees

/ 1000

= Equipment Sizing 318 kBtu/hr

BASELINE: HEAT BALANCE

GAINS AND LOSSES      BTU/HEATING SEASON*1E6

CONDUCTION LOSSES -303.0

INFILTRATION LOSSES -101.6

VENTILATION LOSSES -37.8

SOLAR GAIN 99.1

OCCUPANT GAIN 2.2

ELECTRICAL GAIN 64.1

NET HEATING DEMAND -277.0

Net Heating /Energy Seasonal

Demand Required Efficiency

(MMbtu) (MMbtu) %

277.0 405.7 68%
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BASELINE:     HEAT LOSS COEFFICIENTS

Zone Building    U-Value     Area    UA-Value

# Zone (BTU/hr-sf-F)     (sf)  (BTU/hr-F)

1 Original Building Roof 2 - orig. structure 0.039 2,033 79

Wall 2 - orig structure 0.291 1,481 431

Above Grade 0.414 544 225

Below Grade 1.479 96 per l.f. 142

Doors 1 0.690 60 41

Windows 2 - single pane w/ storm 0.570 282 161

Windows 3 - stained glass, no storm 0.910 63 58

Below Grade Slab 0.030 96 per l.f. 3

Slab-on-Grade 0.720 50 per l.f. 36

        Wing UA Total 1175.8

2 Addition, Upper (front 2/3rds) Ceiling 1 - new addition 0.032 2,677 87

Wall 1 - new addition 0.078 2,048 160

Windows 1 0.600 90 54

Floor - overhangs 0.041 145 6

        Wing UA Total 307.2

3 Addition, Upper (rear 1/3rd) Ceiling 1 - new addition 0.032 1,330 43

Wall 1 - new addition 0.078 1,226 96

Windows 1 0.600 552 331

        Wing UA Total 470.3

4 Addition, Lower (front 2/3rds) Wall 1 - new addition 0.078 1,406 110

Windows 1 0.600 96 58

Slab-on-Grade 0.720 150 per l.f. 108

        Wing UA Total 275.7

5 Addition, Lower (rear 1/3rd) Wall 1 - new addition 0.078 722 56

Windows 1 0.600 389 233

Floor - overhangs 0.041 1,330 55

        Wing UA Total 344.5

Building Total UA: 2573.5
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BASELINE: CONDUCTION LOSSES

HOURS/ DAYS/ TEMP LOSSES Sub

 # Zone UA DAY - DIFF (* 1E6) Totals

1 Original Building 1,176 6 121 33 28

1,176 18 121 23 59

1,176 24 91 20 51 138.4

2 Addition, Upper (front 2/3rds) 307 6 121 33 7

307 18 121 23 15

307 24 91 20 13 36.2

3 Addition, Upper (rear 1/3rd) 470 6 121 33 11

470 18 121 23 24

470 24 91 20 21 55.4

4 Addition, Lower (front 2/3rds) 276 6 121 33 7

276 18 121 23 14

276 24 91 20 12 32.5

5 Addition, Lower (rear 1/3rd) 344 6 121 33 8

344 18 121 23 17

344 24 91 20 15 40.6

Total UA 2,574 Conduction Total 303.0
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BASELINE: INFILTRATION LOSSES

0.42

HRS/  DAYS/ TEMP LOSSES Sub

# Zone VOLUME ACH DAY YR 0.018 DIFF (* 1E6) Totals

1 Original Building 36,729 0.48 18 121 0.018 23 15.7

36,729 0.48 24 91 0.018 20 13.7

Occ. 36,729 0.60 6 121 0.018 33 9.5 39.0

2 Addition, Upper (front 2/3rds) 35,256 0.42 18 121 0.018 23 13.4

35,256 0.42 24 91 0.018 20 11.6

Occ. 35,256 0.00 6 121 0.018 33 0.0 25.0

3 Addition, Upper (rear 1/3rd) 19,147 0.42 18 121 0.018 23 7.3

19,147 0.42 24 91 0.018 20 6.3

Occ. 19,147 0.00 6 121 0.018 33 0.0 13.6

4 Addition, Lower (front 2/3rds) 21,987 0.42 18 121 0.018 23 8.3

21,987 0.42 24 91 0.018 20 7.3

Occ. 21,987 0.00 6 121 0.018 33 0.0 15.6

5 Addition, Lower (rear 1/3rd) 11,967 0.42 18 121 0.018 23 4.5

11,967 0.42 24 91 0.018 20 4.0

Occ. 11,967 0.00 6 121 0.018 33 0.0 8.5

Infiltration Total 101.6

BASELINE: VENTILATION LOSSES

Zone 1st cut HOURS/ DAYS/ TEMP LOSSES

# Area Name CFM 1.08 DAY - DIFF (* 1E6)

1 Original Building 0 1.08 6 121 33 0.0

2 Addition, Upper (front 2/3rds) 400 1.08 6 121 33 10.3

3 Addition, Upper (rear 1/3rd) 200 1.08 6 121 33 5.2

4 Addition, Lower (front 2/3rds) 660 1.08 6 121 33 17.1

5 Addition, Lower (rear 1/3rd) 200 1.08 6 121 33 5.2

1,460 Ventilation Total 37.8
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HEATING SYSTEM MEASURE 
 

  

ECM # 1 Space Heating with Condensing Boiler

Library

Fuel Rate ($ / therm)

$1.72 Existing Condition: New Condition:

Space Heating Space Heating

Equipment Type Boiler Boiler

Boiler # 1 1 2

Make HB Smith Lochinvar Lochinvar

Model 19A-S/W-04 KBN 211 KBN 211

Type Atmospheric Condensing Condensing

Heating Medium Water Water Water

Control Mode Modulating Modulating

Output kBtu/Hr 359 170 170

Steady State Eff 83% 94% 94%

Input kBtu/Hr 433 210 210

Seasonal Eff 68% 91% 91%

Percentage of Load 113% 53% 53%

Replacement-In-Kind Costs Installed System Costs

Boiler $15,002 Condensing Boiler $25,004

Retro-commission Existing Temperature Controls &

Test & Balance Ventillation Air Quantities and Provision of Outside Air $2,700

Investigate & Remediate Domestic Water Quality Issues $360

Install four (4) Mini-tankDomestic Hot Water Heaters $3,400

$31,464 Subtotal

Contingency $3,146

$34,610 Subtotal

Contractor Oversight $3,461

Totals $15,002 Total: $38,071

Annual Existing Peak Provide (#)

Summary of Building Fuel Projected Space 2

Existing Operating Usage Fuel Heating Boiler @

Building-Related Load Converted to Usage Fuel Load 107%

Heat Loads (kBtu/year) therms therms Cost (kBtu/hr) of design Load

Space Heating Load 276,951 4,057 $6,959 318 340

276,951 3,043 $5,221

Savings $1,739

Cost Savings Payback

Full Equipment Cost Basis: $38,071 $1,739 21.9

Incremental  Equipment Cost Difference: $23,069 $1,739 13.3
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GREENHOUSE GAS INFORMATION 
 

 

 

 

  

Greenhouse Gas (GHG) Impact

Baseline Fuel Usage Natural Gas Propane Oil Electricity MT eCO2

Space Heating 375 221 22

Measure Description Fuel Usage After Measures GHG GHG Savings

Measure (RTM = Renewable Thermal Measure) Natural Gas Propane Oil Electricity Emmissions Savings As % of

# (ECM = Energy Conservation Measure)
(MMBtu / yr) (gal / yr) (gal / yr) (kWh / yr) (MT eCO2) (MT eCO2) Baseline

ECM 1 Space Heating with Condensing Boiler 304 16 6 27%

Totals: 6 27%

GHG Emmissions

10.3 MT eCO2 / 1,000 gallons of #2 Fuel Oil

5.3 MT eCO2 / 1,000 gallons of Propane (LPG)

53.2 MT eCO2 / 1,000 MMBtu's of Natural Gas

14.1 MT eCO2 / 100 short ton of wood pellets (2,000 lbs.) 

333.7 MT eCO2 / 1,000,000 kWh of electricity

per Clean Air Cool Planet Campus Carbon Calculator (2013 value)
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Bosch Tronic 3000T Electric Mini-Tank Water Heater  

 

Point-of-use hot water heaters can supply up to 2 sinks at a time and provide endless hot water and energy 

savings.  These water heaters are easy to install and you will never have to worry about heat loss from 

long pipe runs.  A point-of-use water heater is the perfect solution for home and office sinks….  hot water 

without the wait.  

 

These point-of-use electric mini tanks are designed with titanium for longer life. The "Titanium Plus 

Inside" glass lining protects the tank against leakage. These units can be installed independently or in-line 

with a larger hot water source eliminating long waits for hot water.  

 

Bosch Tronic Electric Mini-Tank Water Heater offers three different models you can choose from that 

can be mounted on the wall or floor.  Built with titanium for longer life, and durable poly-composite 

housing which resists corrosion.  Also comes with an 8 year residential and commercial warranty from 

Bosch.  
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MASS SAVE INCENTIVE INFORMATION 
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