
 

 

ENERGY AUDIT REPORT 

FOR 

DOYLESTOWN BOROUGH 

BOROUGH HALL & POLICE STATION 

57 WEST COURT STREET 

 

 

 

 

 

 

 

May, 2010 

Revised July, 2010 

By  

Phillip Cacossa, P.E. 

George Mullikin 



Doylestown Environmental Advisory Council 
 

Energy Audit Report 

For 

Borough Hall & Police Station 

57 W. Court St 

 

Table of Contents 
Page # 

Executive Summary 1 

Inventory/Existing Conditions 3 

Code Analysis 5 

Upgrade Opportunities 7 

Cost Estimates 9 

Savings Estimates 10 

Recommendations 11 

Appendix A - Energy Audit Asset Table 12 

Appendix B – Energy Code Tables (ASHRAE) Standard 90.1-2004 15 

Appendix C – Infra-Red Images 21 

Appendix D – Photos of Existing Conditions 23 

 
 



Doylestown Environmental Advisory Council 
 

Energy Audit – Borough Hall Page 1 
 

Executive Summary 
Introduction 
An energy audit was performed on the Doylestown Borough Hall and Police Station by members of the 
Environmental Advisory Council (EAC).  The purpose of the audit was to establish an existing conditions 
baseline for energy consuming building components, equipment and systems and to identify potential 
opportunities for upgrades that can improve the building’s overall energy performance.  The energy 
audit of the Doylestown Borough Hall building at 57 W. Court Street was conducted in February/March 
2010 and focused on four (4) asset groups that historically contribute to a large majority of the energy 
consumed in a building of this construction type and use group.  The four asset groups are; 

• Building Envelope – includes assets such as exterior walls, roofs, exterior doors, windows, etc. 
• HVAC System – includes assets such as heating and air conditioning equipment, exhaust fans, 

ventilation equipment, ductwork, etc. 
• Plumbing System – includes assets such as hot water heaters, faucets, toilets, urinals, etc. 
• Electrical System – includes assets such as interior lighting, exterior lighting, lighting controls, 

etc. 
Process 
The process for conducting the energy audit consisted of five (5) major activities which are; 

• Inventory/Visual Inspection – An inventory of the building assets was conducted and a 
description of the system, component or equipment was developed.  Each asset was also 
visually inspected to determine its condition.  Limited thermal imaging was also conducted to 
assist in the evaluation of condition for selected assets.   A tabulation of this inventory and visual 
inspection was developed and is included as a part of this audit (Appendix A). 

• Code Analysis – Each asset was researched in order to determine what energy code, if any, 
applied to the regulation of that particular asset.  For those assets regulated by energy codes, 
the asset was evaluated to see if it met current code requirements.  It should be noted that 
assets found to be out of compliance with current energy codes are not necessarily in violation 
of the energy codes as they may have been ‘grandfathered’ (refer to the Code Analysis section 
of this report for more details). 

• Develop Potential Upgrade Options – Each asset was analyzed for potential upgrade options.  
State-of-the-Art building systems, equipment and components were researched and considered 
for potential implementation at the Borough Hall.  Upgrade opportunities were evaluated based 
on appropriateness for the application, capital cost and potential energy savings.  In each case 
the most advantageous option based on those criteria was selected. 

• Estimate Costs for Upgrade Options – Once an upgrade option was selected an installed cost 
was developed for the particular application at the Borough Hall.  The quantity or size of the 
component, equipment or system was determined and a capital cost was established for the 
purchase and installation.  Operation and maintenance costs were also developed for each 
option so that a more accurate long term cost-benefit analysis could be developed.  The 
replacement cost of the option was also considered if the payback period extended beyond the 
useful life of the asset in question. 

• Estimate Savings from Upgrade Options – Each upgrade option was evaluated in order to 
determine an estimated annual energy savings based on its particular application at the 
Borough Hall building.  Those annual energy savings were then converted to cost savings by 
applying the appropriate utility rate as reported by the Borough. 

Once this process was completed this report was developed to summarize the results of the energy 
audit and make recommendations according to the long term benefits that can be realized from 
implementing the upgrade options developed in the audit. 
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Metrics and Assumptions 
The metric used for the energy code analysis is the American Society of Heating, Refrigeration and Air-
Conditioning Engineers (ASHRAE) Standard 90.1-2004, ‘Energy Standard for Buildings Except Low-Rise 
Residential Buildings’.  This standard establishes minimum performance requirements for building 
envelop components, HVAC equipment and systems, water heating equipment and lighting systems.  
The pertinent sections of the standards that were used in this audit are attached for reference 
(Appendix B).  The savings estimates and recommendations were analyzed based on a usage profile that 
was developed for the major areas of the Borough Hall.  It was assumed that the Borough Hall offices 
are used 10 hours per day, 5 days per week during peak billing hours.  It was assumed that the 
conference room and council chamber are used 4 hours per day, 2 days per week, during off-peak billing 
hours.  Finally, it was assumed that the Police Station is used 24 hours per day, 7 days per week.   
Neither the cost analyses nor the savings analyses considered escalation factors as it is impossible to 
predict if and when the upgrades would be implemented. 
Recommendations 
The recommendations developed as a result of the energy audit are listed in the Recommendations 
Section of this report.  The recommendations are listed in order from the shortest payback period to the 
longest.  The recommendations table indicates the name of the recommended upgrade, the 
implementation cost estimate, the savings estimate and the simple payback in years.  There is also a 
description of each of the recommended upgrades which includes additional benefits and or 
operations/maintenance issues that should be considered when developing an implementation plan. 
Cost Estimates 
Cost estimates were developed for each upgrade option that had a cost related to its implementation.  
Installed costs, or first costs, were developed from current bidding data for similar systems, quotes from 
manufacturers or R.S. Means 2009 Construction Cost Data Books.  When calculating the life cycle cost of 
a particular upgrade option the maintenance costs and replacement costs were calculated based on the 
manufacturers’ recommendations 
Savings Estimates 
Savings estimates were calculated based on the difference in energy consumption between the existing 
condition and the predicted usage from the upgraded condition.  These energy savings were multiplied 
by the appropriate utility rate and the ensuing savings was then extrapolated out to an annualized 
figure.  Utility rates were obtained from current utility bills received by the Borough. 
Conclusion 
The energy audit process generated several upgrade opportunities that the Borough can consider for 
implementation.  The recommendations developed in this report provide a variety of energy savings 
upgrades across all four asset groups with a range of payback periods.  The upgrade opportunities vary 
widely in the capital cost required for implementation which will certainly have an effect on the 
Borough’s ability to enact any particular upgrade.  It should be noted that while the energy audit and 
audit report focused on the simple economical impact of the various upgrade opportunities, it does not 
address the secondary benefits derived from the improved work environment resulting from the 
implementation of the upgrades. 
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Inventory / Existing Conditions 
Building systems, components and equipment that impact energy consumption were inventoried and 
placed into one of four asset categories (Building Envelope, HVAC System, Plumbing System, Electrical 
System).  Each asset was identified and visual information was recorded (manufacturer, model #, size, 
etc.).  Where additional information was available via manufacturer’s website or direct contact, that 
information was also recorded.  The existing condition of each asset was determined through visual 
inspection and recorded in the Energy Audit Asset Table (Appendix A).  In certain instances thermal 
images were captured with an infra red imaging device in order to verify the conclusions drawn from the 
visual evidence.  These IR images are included as Appendix C of this report and are referenced further on 
in this section.  A general description of the assets found at the Borough Hall and the condition of those 
assets is given below. 
 
Building Envelope  
 The exterior walls of the building at 57 W. Court St. are for the most part 18”-20” Concrete Masonry 
Units (CMU) with a skim coat of cementitious material on the exterior.  The CMU block size decreases to 
12”-14” above the upper floor ceiling level (see Appendix D: Photo #1).  The interior face of the exterior 
walls has been built out with 2 x 3 wood studs and gypboard.  The cavity created by the wood studs is, in 
most cases, filled with a 21/2” fiberglass, paper-backed insulation, which has an R-value of 7.4 according 
to the printing on the insulation backing.  There are certain locations where it is doubtful that the 
fiberglass insulation exists.  These locations can be observed through the use of thermal imaging as 
illustrated in Appendix C, Image #1.  Image #1 shows the angled wall of the council room.  The image 
shows the majority of the wall to be in the mid 50s while the other wall in the image is in the mid 60s. 
 
The main roof section appears to be a poured concrete barrel vault with a framed low slope ridge peak.  
The roofing material appears to be asphalt sheet applied in 4’ sections.  It was not possible to determine 
the presence of any insulation under the outer roofing layer.  It was reported by Borough personnel that 
the roof is not currently under warranty and is in need of replacement. 
 
The ceiling system in the upper floor of the building consists of acoustical ceiling tiles hung from a ‘T’-
grid system.  The space above the hung ceiling system is considered to be un-conditioned.   Above the 
acoustical ceiling tile system is a layer of 6” fiberglass, paper-backed insulation, which has an R-value of 
19 according to the printing on the insulation backing.  The fiberglass insulation can be found on the vast 
majority of the ceiling tiles, however no light fixtures or HVAC diffusers were observed with insulation 
placed on the back frame.  It is assumed that the light fixtures are not rated for direct contact with 
insulation.  Image #2 in Appendix C shows the effect of having un-insulated diffusers and light fixtures in 
the ceiling system.  The image shows the temperature at the back of the insulation to be in the mid 40s 
while the backs of the diffusers and light fixtures are shown to be in the mid 50s. 
 
The windows in a large majority of the building are double-hung aluminum clad windows with double 
pane glazing and internal muntins (see Appendix D: Photo #2).  The windows appear to be in excellent 
condition, however manufacturer and model information could not be found so energy performance is 
indeterminate.  Some of the windows are not completely sealed around the frames and cold air 
infiltration could be felt around the frames. 
 
The exterior doors in the building appear to be insulated metal panel leafs with double pane glazed 
windows. The exterior doors appear to be in excellent condition, however manufacturer and model 
information could not be found so energy performance is indeterminate.  Some of the exterior doors are 
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not completely sealed at the threshold and air gaps were observed at the floor plane (See Appendix D: 
Photo #3). 
 
HVAC System 
The Heating, Ventilating and Air-conditioning system for the Borough Hall and Police Station is a 
compilation of heat pumps with DX cooling, Packaged Terminal Air Conditioning (PTAC) units, unit 
ventilators, cabinet heaters and finned tube radiation.  All of the equipment is electric only as there is no 
gas service or fuel oil in the building.  The HVAC equipment varies in age from nearly new to well beyond 
its useful life.  The majority of the offices on the upper floor as well as in the Police Station are served by 
an individual PTAC unit or unit ventilator. The seals around many of the units are leaking and allowing 
heat to escape to the outside (see Appendix C: Image #3 & Image #4).  Image #3 shows a hot spot on the 
exterior of an outside air intake louver and Image #4 shows a low temperature band wrapping around 
the PTAC unit.  Also several of the outside air intake louvers are damaged (see Appendix D: Photo #4), 
which may be contributing to the loss of heat.   
 
A few of the police station offices have been retrofitted with window air-conditioners.  These units were 
installed with either wood paneling or the plastic z-fold extension that come with the units to fill in the 
remainder of the window opening.  This infill material has very little to no insulating capability and 
allows heat to escape (see Appendix C: Image #5).  Image #5 shows a more than 300F temperature drop 
from the room temp to the edges of the a/c unit.   
 
The Council Room and main conference room are supplied by a heat pump and fan coil combination.  
The heat pump is located on the low roof of the police station and the fan coil is located above the drop 
ceiling in the main level corridor.  The fan coil is equipped with auxiliary electric heat and the 
programmable thermostat for the system is located on the back wall of the Council Room.  The 
temperature and time schedule programming for the system appeared to be incomplete at the time of 
the audit. 
 
The police station also has a fresh air system with a fan unit located in the large storage room and 
ductwork running above the drop ceiling through most of the spaces on the lower floor.  At the time of 
the audit the fan unit was found to be running, however the main duct trunk was disconnected in the 
storage room (see Appendix D: Photo #5). 
 
Four or five of the offices in the police station have varying lengths of finned tube radiation which 
appear to be controlled from a single thermostat in the corridor.  All of the finned tube radiation 
observed during the audit appeared to be operable, however the system overall appeared to be beyond 
its useful life. 
 
Plumbing System 
The plumbing system for the building consists of a single 50 gallon electric hot water heater located in a 
closet in the lower level police station area, a number of tank type floor mounted toilets and a number 
of lavatories with paddle type manual faucets.  All of the supply piping observed during the audit was 
copper and the drainage piping was steel, cast iron or PVC.  The hot water heater appeared to be in 
good condition and markings on the tank stated that it was installed on 9/14 of 2007.  The heater is a 
Bradford White M/N - M250S6DS and according to the manufacturer’s website this unit has a 0.92 
energy factor. 
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Electrical System 
The electrical system for the building supplies power to a variety of the systems already described in this 
report plus the general lighting and office equipment.  The general lighting for a large majority of the 
building consists of 2 x 4 lay-in troffer style fluorescent fixtures.  These fixtures utilize 4- 36 watt T-12 
tubes and rapid start ballasts.  The troffers appeared dim and the fixtures in general are beyond their 
useful life. 
 
The office equipment was not evaluated as a part of this audit, however from observations made during 
the audit it does not appear that the office equipment will make a significant difference in the energy 
performance of the building. 
 
 

Code Analysis 
The American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE) has established 
a baseline standard for energy performance in buildings.  Their standard 90.1, ‘Energy Standard for 
Buildings Except Low-Rise Residential Buildings’ is currently used by most states and the USGBC as the 
baseline minimum for energy performance in buildings.  The 2004 edition of that standard (2007 edition 
has not been adopted by most jurisdictions yet) was used as the benchmark for this analysis.  The 
standard outlines the minimum recommended performance for a number of building systems and 
equipment.  This code analysis utilizes the 90.1 standard for four major building systems (see excerpts in 
Appendix B).    Those systems are; 1) the building envelope, which includes roofs, above grade walls and 
windows; 2)the HVAC equipment, which includes PTAC units, unit ventilators and heat pumps; 3)the 
water heating equipment and 4)the lighting system.  This analysis also utilizes the Federal Energy Policy 
Act of 1992 as the standard for minimum performance for the plumbing fixtures at the Borough Hall 
(see Table 1 from the EPA 1992 in Appendix B). 
 
This analysis is limited to evaluating the existing building to the current energy performance standard.  It 
does not analyze the building systems against the standards in force at the time of their installation.  
Therefore, it is possible that the building systems that are determined to be in violation of the current 
code as a part of this analysis were not in violation of the code that was applicable at the time of their 
introduction to the building.  The industry term of ‘grandfathered’ applies to that situation where a 
system is found to be in violation of a current code, but is not required to be upgraded since it was not 
in violation of the code when it was installed. 
 
1) Building Envelope – Table 5.5-4: Building Envelope Requirements for Climate Zone 4(A,B,C) of ASHRAE  
90.1 addresses the minimum energy performance for building envelope components for buildings in a 
northeast section of the country that specifically includes southeast Pennsylvania (See Appendix B: Page 
#1).  This table addresses several major building envelope components which were considered as a part 
of this analysis.  Roofs (R-value 30), Walls, above grade (R-value 13),  Slab-On-Grade Floors for heated 
spaces (R-value 7.5), Opaque Doors (U-value 0.7), Vertical Glazing (windows)(U-value 0.67, SHGC 0.39 
and 0.49 for Northern exposures).   
The roof at 57 W. Court appears to have no additional insulation as the thermal imaging evidence 
revealed that the space above the drop ceiling was in the lower 400 range while the outside temperature 
was 360.  The additional insulation added to the drop ceiling tiles essentially lowers the building 
envelope to the height of the ceiling.  The insulation provides an additional R-19 to the ‘roof system’ 
which includes the roof, the air space between the roof and the drop ceiling, the fiberglass insulation 
and the ceiling tile.  Assuming the roof provides an insulation factor of R-7, the air space an insulation 
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factor of R-5 and the ceiling tiles an R-4, the total gross insulation factor for the ‘roof system’ is 
approximately R-35.  However, since the insulation is installed in 2 x 4 sections and is not present on 
light fixtures and HVAC diffusers, ASHRAE applies reduction factors for thermal conductance.  The 
closest relative factor for thermal conductance is 0.35.  This reduces the fiberglass insulation r-value to 
R-6.65.  This factor would also be applied to the ceiling tiles (R-4 to R-1.4).  The net insulation factor for 
the roof system is then R-20.  Therefore the ‘roof system’ is not compliant with the energy performance 
minimums.  Additionally, the insulation on the drop ceiling tiles has a brown paper face which is a 
combustible material and creates a fire hazard.  
The exterior walls above grade are essentially 20” CMU block with 2 x 3 wood studs, 2-1/2” fiberglass 
insulation and 5/8” gypboard.  This assembly has a gross insulation factor of R-11, but after applying a 
thermal conductance reduction factor of 0.6 for the wood studs the net insulation factor becomes R-8.  
Therefore the exterior walls above grade are not compliant with the energy performance minimums 
established in ASHRAE 90.1 
The composition of the slab on grade floors on the lower level could not be determined without 
destructive testing; therefore no analysis could be conducted on this system.  However, a minimum 
floor slab of 6” concrete with a vapor barrier provides an R-4 insulation factor.  It can be assumed that 
the floor slab provides a minimum R-value of R-4. 
The exterior doors at 57 W. Court St. appear to be insulated metal panel leafs with double pane glazed 
windows.  Since there is no information on the manufacturer or model # for the exterior doors the 
insulation factor could not be determined, therefore no analysis could be conducted on this system. 
The windows at 57 W. Court St. are double-hung aluminum clad windows with double pane glazing and 
internal muntins.  Since there is no information on the manufacturer or model # for the exterior doors 
the insulation factor could not be determined, therefore no analysis could be conducted on this system. 
 
2) HVAC Equipment – Table 6.8.1D: Electrically Operated Packaged Terminal Air Conditioners… 
Minimum Energy Requirements of ASHRAE 90.1 addresses the minimum energy performance for the 
type of HVAC systems and equipment that can be found at 57 W. Court St. (See Appendix B: Page #2). 
The Council Room and main conference room are supplied by a heat pump and fan coil combination.   
The heat pump is a Carrier Tech 2000 which Carrier no longer supports.  A SEER rating for this unit could 
not be obtained.  ASHRAE 90.1 establishes a minimum energy performance rating of 9.4 for a 
replacement packaged terminal heat pump.  Although the compliance for this unit cannot be 
determined, it is likely that the unit meets the minimum performance criteria. 
The majority of the offices on the upper floor as well as in the Police Station are served by an individual 
PTAC unit or unit ventilator.  ASHRAE 90.1 establishes a minimum energy performance rating of 9.9 for 
a replacement packaged terminal air conditioner. The SEER values for the PTAC units observed in the 
Borough Hall offices ranged from 9.6 – 10.0.  Several of the units observed were not in compliance with 
the current energy performance minimum established by ASHRAE 90.1. 
A few of the police station offices have been retrofitted with window air-conditioners.  ASHRAE 90.1 
establishes a minimum energy performance rating of 9.0 for a room air conditioner sized at 8,000 btuh 
or less. The SEER values for the window air conditioners observed at the Police Station were all above 
9.2.  These units comply with the current energy performance minimum established by ASHRAE 90.1. 
 
3) Water Heater – Table 7.8: Performance Requirements for Water Heating Equipment of ASHRAE 90.1 
addresses the minimum energy performance for several types of water heaters (See Appendix B: Page 
#3).  The first category in the table addresses electric water heaters and the first sub-category under the 
electric water heaters is for heaters with an input less than or equal to 12KW.  This is the sub-category 
that applies to the Bradford White hot water heater installed at 57 W. Court St.  The water heater 
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installed at 57 W. Court St. is a Bradford White High Efficiency upright unit with an efficiency rating of 
.92.  This unit complies with the current energy performance minimum established by ASHRAE 90.1. 
 
4) Lighting System – Table 9.5.1: Lighting Power Densities Using the Building Area Method of ASHRAE  
90.1 addresses the minimum energy performance for lighting systems installed for particular building 
usage types (See Appendix B: Page #4).  The applicable usage types for 57 W. Court St are Office (1.0 
W/ft2), Police/Fire Station (1.0 W/ft2) and Court House (for the Council Room) (1.2 W/ft2). 
The typical office in the borough hall has 4 fixtures in it and is approximately 420 ft2.  This results in a 
lighting power density of 1.33 Watts/ft2.  ASHRAE 90.1 establishes a maximum lighting power density for 
offices of 1.0 W/ft2; therefore the offices at 57 W. Court St. are not in compliance with the current 
energy performance minimum established by ASHRAE 90.1. 
The police station at 57 W. Court St. has several spaces with 4 fixtures installed in the ceiling and the 
smallest of the spaces is 600 ft2.  This gives a maximum lighting power density for the Police station of 
0.93.  ASHRAE 90.1 establishes a maximum lighting power density for Police Stations of 1.0 W/ft2, 
therefore the Police Station  at 57 W. Court St. is in compliance with the current energy performance 
minimum established by ASHRAE 90.1. 
The Council Room at 57 Court St. is approximately 1053 ft2 and has 16 fluorescent fixtures installed in 
the drop ceiling.  This gives a lighting power density of 2.13 W/ft2.  ASHRAE 90.1 establishes a maximum 
lighting power density for Court Houses of 1.2 W/ft2, therefore the Council Room at 57 W. Court St. is 
not in compliance with the current energy performance minimum established by ASHRAE 90.1. 
 
Plumbing Fixtures -   Table 1 of the Federal Energy Policy Act of 1992 establishes the maximum water 
consumption for standard plumbing fixtures.  The plumbing fixtures observed at 57 W. Court St. have 
water consumption ratings that are in compliance with the minimum performance standard established 
by the Federal Energy Policy Act of 1992. 

 
Upgrade Opportunities 
The upgrades described in this energy audit report were identified to improve the energy performance 
of the Borough Hall by; 

1. Replacing or upgrading a building system that is not compliant with the current energy standard. 
2. Repairing or upgrading an installation where observations made during the audit revealed 

apparent energy loss through substandard construction techniques. 
3. Replacing or upgrading a building system that is compliant with the current energy code, but 

advances in energy efficiency have provided an opportunity to realize significant savings. 
The upgrade opportunities address the building systems in the same order as the code analysis in the 
previous section. 
 
1) Building Envelope – 
Roof: The existing roof system has a net R-value of 20; however this incorporates the 6” fiberglass 
insulation sections installed on the top of the ceiling tiles.  In order to alleviate the fire hazard and bring 
the roof up to current energy code requirements either closed cell spray foam insulation could be 
applied to the underside of the roof deck or a new roof with Polyisocyanurate (PIC) rigid roof insulation 
could be installed prior to the application of the roofing material.  
Spray foam insulation has an R-value of 6.0 per inch, so 4” of spray foams would be necessary to meet 
the R-30 requirements (roof slab has an approx. R-value of 7).  The underside of the roof deck has 
adequate room to accommodate this amount of insulation and the areas observed during the audit 
appeared to have adequate access to the roof deck for a successful application of the spray foam.   The 
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disadvantage to this type of application is that it can trap moisture between the roofing material and the 
deck if proper vapor barrier material is not present in the roofing system.  While spray foam insulation is 
2 to 3 times more expensive than fiberglass insulation it is 6 to 7 times less expensive than installing a 
new roof. 
A new roof with PIC rigid roof insulation is the traditional way to meet energy code requirements for 
building envelope R-values.  However this option only makes sense if the current roof is out of warranty 
and needs replacing.  
Exterior Walls above Grade: The existing exterior walls have a net R-value of 8.  In order to meet the 
current energy code requirement of R-13 an Exterior Insulation Finish System (EIFS) could be applied on 
all exterior walls.  EIFS can be applied to meet a variety of insulation requirements and the general rule 
of thumb is an R-value of 4 per inch of insulation.  Therefore, an EIFS application with a 1-1/2” EPS 
insulation layer would achieve the required insulation level for the exterior wall system.  Adding an EIFS 
application to entire building would also achieve the following; 

• Address the cracking and mortar joint reveal on the current stucco finish 
• Improve the seal around existing windows 
• Improve the seal around existing doors 
• Prompt the replacement of all outside air intake louvers 
• Improve the aesthetics of the Borough Hall exterior 

Rigid insulation board and new gypboard could be applied to the inside of the exterior walls, but the 
disruption to operations (moving furniture and equipment) and the additional penetrations that would 
be required for electrical devices and communication devices makes this option much less desirable. 
Doors and Windows: The doors and windows in the building could be replaced with new high efficiency 
units, but without information on the existing doors and windows it is impossible to determine what the 
savings would be.  However, testing for leakage and resealing where necessary around windows and 
doors would reduce heat loss and tighten the building envelope. 
 
2) HVAC Equipment – 
Heat pump and fan coil combination:   The Carrier Infinity heat pump and fan coil combination exceeds 
the minimum energy performance requirements and is considered the state of the art for this type of 
HVAC equipment, therefore equipment upgrade opportunities do not exist.  However, the 
programmable thermostat for this unit could be set up with schedules and set back temperatures that 
follow the usage profile for the Council Room and Main Conference Room.   
PTAC units and unit ventilators:   The majority of the PTAC units and unit ventilators installed in the 
borough offices do not meet the minimum energy performance requirements as established by ASRAE 
90.1-2004.  These units could be replaced in like kind with high efficiency models which would consume 
less energy.  However, if the occupancy schedule for the borough offices is consistent and predictable, a 
rooftop air-conditioning unit could be installed that would serve the entire office area and consume less 
energy than the combined total of individual units installed in each separate office. 
Window air-conditioners:  The existing HVAC system in the police station is comprised of separate 
cooling, fresh air delivery and heating components.  Many of these components are beyond their useful 
life and require replacement.  Due to the restrictive ceiling height in the lower level of the building, the 
installation of a centralized ducted system would be prohibitive.  New high efficiency Packaged Terminal 
Heat Pump (PTHP) units could be installed in each area of the police station to provide heating, 
ventilation and cooling.  Programmable thermostats could be incorporated to control those areas where 
occupancy is less than 24/7. 
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3) Water Heater – There are no significant upgrade opportunities available for the hot water heater.  
The unit meets the current energy performance requirements and the estimated water usage for the 
building is not high enough to warrant solar water heating or tankless water heating systems. 
 
4) Lighting System –All of the existing 2 x 4 fluorescent fixtures could be replaced with new high 
efficiency T-5 type fixtures to reduce the lighting power densities in all areas below the maximum 
allowable established by ASHRAE 90.1.  Also, occupancy sensors could be added to every occupied space 
to automatically turn off lights when the spaces are not in use. 
 
5) Plumbing Fixtures – The existing plumbing fixtures could be replaced with ultra-low flow fixtures and 
the paddle faucets could be replaced with sensor type units. 
 

Cost Estimates 
The Cost Estimate table in this section gives a projection of the installed cost for each of the items 
discussed in the Upgrade Opportunities Section.  There are no sub totals or grand total shown since 
some of the line items are either/or options (i.e. spray foam insulation or new roof).  The total cost of 
the upgrades will depend on which items are selected for implementation (see recommendations 
section for details).  The cost estimates are based on current market conditions at today’s dollars.  There 
is no adjustment for escalation for work forecasted into the future.  All cost estimates were calculated 
on a line item by line item basis and no economy of scale was applied for projects bundled together. 

 
Additional costs that may result from the implementation of one or more of the items listed in the table 
may be relocation of operations of a specific area where renovation work is being conducted or 
downtime from the temporary closure of portions of the building while work is being performed.   
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Savings Estimates 
The Savings Estimate table in this section gives a projection of the potential savings that could be 
realized from the implementation of each of the items discussed in the Upgrade Opportunities Section.  
The projections in many cases are approximations because it is impossible to know the KWH 
consumption for a particular piece of HVAC equipment without individually metering that piece of 
equipment.  What is known is the increase in efficiency from one piece of equipment to another, so the 
existing usage was approximated from a number of indicators (total KWH for Heating and Cooling, 
square footage of area served by a particular piece of equipment, historic energy consumption data for 
similar equipment, etc.).  For the purpose of this exercise the usage profile was assumed to be as 
follows; 

• The Borough Hall offices are used 10 hours per day, 5 days per week all during peak billing 
hours.  

• The conference room and council chamber are used 4 hours per day, 2 days per week, during 
off-peak billing hours.  

• The Police Station is used 24 hours per day, 7 days per week 

 
The savings estimates were based on the Borough’s current electrical utility rate of approximately 
$0.125/KWH for general usage and $0.072/KWH for space heating and cooling.  
There were a few upgrade opportunities where the potential energy savings was indeterminate.  In the 
case of the upgrade for resealing exterior doors and windows it is not known how much energy is 
escaping from around those openings in the form of heating or cooling.  In the case of the plumbing 
fixtures and IR sensor faucets, there was no analysis performed on the water consumption in the 
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building.  Historically, the long payback periods for these items render them economically feasible only 
in a renovation scenario (if the fixtures were going to be replaced anyway). 
 
Recommendations 
In order to develop a list of recommendations from the energy audit conducted at 57 W. Court St. an 
evaluation of the existing condition of the energy consuming assets was completed, upgrade 
opportunities were developed, the estimated cost to implement each of the upgrade opportunities was 
compiled, the estimated energy savings was converted into annual cost savings and finally simple 
payback calculations were completed for each upgrade opportunity.  A summary of the resulting 
recommendations is given below.  This list can be used for developing an implementation plan, 
comparing renovation vs. new scenarios, forecasting future capital budgets or launching further 
discussion about energy consumption and conservation at the Doylestown Borough Hall building. 
 
It should be noted that the analysis of the electric utility bills for 57 W. Court St. indicated that of the 
approximately $20,000 of electricity charges for FY 2009, $5,100 or 25% was attributable to Heating and 
Cooling costs.  The estimated usage for interior lighting in the building was $7,300 or 37% leaving the 
remaining $7600 or 38% for office equipment and exterior lighting. 
 

Recommendations List 
1. Program Thermostat for Heat Pump/Fan Coil Unit:  This upgrade has a very low upfront cost 

and has a payback of less than one year. 
2. Replace 2 X 4 Fluorescent Light Fixtures:  This upgrade has a greater upfront capital cost 

($41,000), but has the potential to save over $5,000/yr.  The 8 year payback includes the cost to 
replace the tubes one time.  

3. Install Occupancy Sensors in all Occupied Spaces:  This upgrade has less than a 10 year payback 
whether it is implemented in concert with the lighting upgrade or stand-alone.  If it is made part 
of the lighting upgrade the first cost is significantly lower as the devices can be installed with the 
new light fixtures.  However, the energy savings is reduced as the sensors will be shutting off 
fixtures that consume much less energy.  If the sensors are installed as a stand-alone project the 
first cost increases significantly, but the energy savings is greater.  

4. Seal around Exterior Doors and Windows:  While this upgrade opportunity has an 
indeterminate payback common sense indicates that sealing around leaking doors and windows 
is a sound recommendation.  Additionally, the capital cost of $8,800 is a worst case scenario 
where every door and window would need to be resealed.  In actuality, only those doors and 
windows found to be leaking would have to be resealed. 

5. Replace Roof:  This upgrade will provide an energy efficiency benefit as a by-product from a roof 
replacement that is required as part of the normal building upkeep.  The existing roofing system 
is beyond its useful life and needs replacing.  The cost component of a roof replacement related 
to the insulation board was used to calculate the energy payback period.  This upgrade would 
also allow the borough to remove the loose fiberglass insulation from the existing drop ceiling. 

6. Replace Window A/C Units with PTHPs:  In addition to the energy savings that would be 
realized by installing more efficient units there additional savings that would be realized by 
installing the new units with weather tight seals in the window openings.  Additionally, these 
units would provide a more efficient heat source for savings during the heating season. 

 

The remainder of the upgrade opportunities have payback periods of greater than 15 years.  It is not 
financially beneficial to implement these upgrades based solely on the potential energy savings.  
However, it is recommended that these upgrades be considered as part of other capital projects. 
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APPENDIX A ‐ ENERGY AUDIT ASSET TABLE
Audit Date: February 13,2010  10:00am ‐ 12:30pm

Weather Cond: Partly cloudy, low winds, outside temp. ‐ 360

ASSET # ASSET TYPE ASSET NAME ASSET DESCRIPTION (make, model #, etc.) EXISTING CONDITION
RESOURCE 
CONSUMPTION

COMPLIES 
WITH 
CURRENT 
CODE? UPGRADE OPPORTUNITIES

BE‐1 Building Envelope Exterior Sheathing Painted Stucco on CMU
Good in most locations.  
Northwest upper corner cracking n/a n/a Install EIFS

BE‐2 Wall Insulation Exterior Walls single faced fiberglass 2‐1/2" R‐7.4
Good in most locations.  Missing 
around several wall boxes. n/a NO, R‐13 Pack additional insulation around all wall boxes.

BE‐3 Exterior Doors Insulated metal panel with double glazed window (gasketed)

Doors are in good condition.  
Seals around doors are either 
loose or missing. n/a U‐0.7

Install new door sweeps and gasket seals around 
jambs.

BE‐4 Exterior Windows Aluminum clad wood windows with double paine glazing and internal muntins.

Windows are in very good 
condition. Window in main floor 
Ladies Room seal around 
window poor. n/a

U‐0.67   
SHGC 0.49 
SHGC 0.39

Check all window seals and recaulk seals.  Repair 
damaged lintels.

BE‐5 Ceiling Insulation Single faced fiberglass 6" R‐19 on most ceiling tiles.

Many areas have no insulation 
while other areas have double.  
Light fixtures are not IC. n/a NO, R‐30

Change light fixtures to IC type or spray insulation on 
underside of roof deck.  Room Temp = 70, Above 
Ceiling Temp = 42, Top of Light Fixt Temp = 56, back of 
Insulation Temp = 46

BE‐6 Floor Insulation None n/a n/a NO, R‐19
Add insulation to basement ceiling structure in 
unheated areas of basement.

BUILDING ENVELOPE



ASSET # ASSET TYPE ASSET NAME ASSET DESCRIPTION (make, model #, etc.) EXISTING CONDITION
RESOURCE 
CONSUMPTION

COMPLIES 
WITH 
CURRENT 
CODE? UPGRADE OPPORTUNITIES

HS‐1 HVAC System Heating/Cooling
Council Room/Conference Room: Carrier Heat Pump FB4ANF060.  Installed 
above ceiling in Corridor by stariwell very good ?? SEER>9.4

System controls could be modified to more closely 
model the load profile of the rooms served by the unit.

HS‐2 Heating/Cooling Main Floor Offices: GE PTAC Units

good, however space around 
outside air intake openings are 
not tight. ?? SEER>9.9

Seal around all openings and verify that intake air 
louvers are closed when unit is off.

HS‐3 Heating/Cooling Main Floor Offices: GE unit heaters
poor, units are old and beyond 
useful life ?? SEER>9.9 Replace unit heaters with new high efficiency units.

HS‐4 Heating/Cooling Police Station Offices: Window Air‐conditioners
good, however air leakage 
around units is excessive. ?? SEER>9.0

Replace old unit ventilators with new PTAC units and 
remove window a/c units.

HS‐5 Heating/Cooling Police Station Offices: Unit Ventilators
poor, units are old and beyond 
useful life ?? SEER>9.9

Replace old unit ventilators with new PTAC units and 
remove window a/c units.

HS‐6 Heating/Cooling Police Station Offices: Cabinet Heaters
poor, units are old and beyond 
useful life ?? SEER>9.9 Replace  cabinet heaters with new high efficiency units.

HS‐7 Heating/Cooling Police Station Offices: Finned Tube Radiation good ?? n/a

HS‐8 Ventilation
Police Station: DeChamps EZ Vent 300, M/N 340  415 cfm 100% fresh air and 
exhaust.

good, however main ductwork 
trunk is disconnected in storage 
room. ?? n/a

HS‐9 Ductwork/diffusers
Insulated flexible branch lines, R‐4.2.  Main Distribution rectangular 
sheetmetal. very good n/a n/a

HS‐10 Fans Men's Room, Women's Room and Shower Exhaust Fans

poor, units are old and beyond 
useful life.  Fan is missing from 
Women's Room. ?? n/a

PS‐1 Plumbing Systems Domestic Hot Water Bradford White M/N: M250S6DS‐INCWW, 50 Gallon Electric Very Good, installed 9/14/07 EER = .92 yes n/a

PS‐2 Toilets American Standard tank type good 1.6 Gal/flush yes replace with ultra‐low flow type fixtures

PS‐3 Faucets Paddle type good n/a yes
replace with IR sensors for hands free operation and 
automatic shut‐off.

Electrical Systems Light Fixtures
2 x 4 Fluorescent lay‐ins, William Penn Lighting with (4)T‐12 Fluoescent tube 
bulbs.

poor, units are old and beyond 
useful life. 140 watts/fixt. no

replace fixtures with 2‐tube T‐5HO fixtures.  New 
fixtures shold be IC rated so that insulation can be 
added to tops if spray on insulation is not installed.

ES‐2 Lighting Controls Toggle switches good n/a no
Install occupany senosrs to automatically shut off 
lightis in unoccupied spaces.

HVAC SYSTEMS

PLUMBING SYSTEMS

LIGHTING SYSTEMS
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Infra Red Images 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
   

Image #1 – Council Room Exterior Wall

Image #2 – Council Room Above Ceiling
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Image #3 – Outside Air Intake Louver

Image #4 – PTAC Unit in Davis’ Office

Image #5 – Window A/C Police Station
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Photos of Existing Conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
   

Photo #1 – Council Room Exterior Wall

Photo #2 – Typical Window

Photo #3 –  Exterior Door
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Photo #4 – Outside Air Intake Louver

Photo #5 – Ductwork from Fresh Air Vent Unit

Photo #6 – Council Room Light Fixture
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