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Disclaimer
The Florida Solar Energy Center/University of Central Florida nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights. Reference herein to any specific
commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the Florida Solar Energy
Center/University of Central Florida or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the Florida Solar Energy Center/University of Central
Florida or any agency thereof.
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Solar Assessment, Energy Efficiency,
and Building Performance Plan Review
for City of New Smyrna Beach City Hall Annex
This review and solar assessment provided by the Florida Solar
Energy Center, a research institute of the University of Central
Florida, at the request of the City of New Smyrna Beach. The
review is organized by component with brief description of
intended details, challenges and recommendations.
Recommendations are shown in bold.
Building: City of New Smyrna Beach, City Hall Annex (Renovation
of a portion of the Historic First Baptist Church of New Smyrna
Beach)
Year of Construction: 1920’s1
Building Use: Renovation will create spaces for City workers and
a new City Council Chambers
Conditioned area
1st floor = 7856 ft²
2nd floor = 3,967 ft²
Total = 11,823 ft²2
Key Renovation Details
 Structural existing brick exterior walls will be retained
 New, light gauge metal frame walls with rigid insulation infill
will be separated from the exterior brick wall structure by a
1” air space and from the drywall finish by a ½” air space.
 A new roof assembly (finish, decking, and insulation) will be
installed over existing T&G roof deck. Multiple parapet details
 A new slab floor will be added to a part of the first floor
 Energy efficient lighting and controls have been specified
 Eight mechanical systems
 Outside air ventilation is provided to all spaces as required

North Façade - Washington St.

West Façade – Faulkner St

Recognized as an Historic Property

This renovation is Part
of a City-Wide Effort

Estimated Energy Use Summary
1
2

New Smyrna Beach Property Appraiser’s website states 1920, historic marker states circa 1929.
New Smyrna Beach Property Appraiser’s website shows similar as-built area of 11,168 ft2
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Utility bill data for this historic building was not available and would not be relevant since this building is
going to undergo major renovation. Projected annual energy use has been estimated using utility bills for
the current City Hall normalized for both weather and square footage (kWh/ft 2), which was 10.2 kWh per
year/ft2. This has been done to provide a rough estimate of the Annex Building energy use profile based
upon measured billing data of the existing City Hall. This profile is shown in Figure 1 and helps
demonstrate the significant impacts of space heating and cooling and compare to baseline energy use
that includes lighting and plug loads. While the building use and conditioned square footage for the new
Annex will be similar to the current City Hall, the Annex building it is expected to be more efficient than
the City Hall.
The estimated average annual energy use per square foot (based on current City Hall) is 120,662 kWh
(10.2 kWh/ft2 x 11,382 ft2) if Annex has overall similar energy efficiency as City Hall. The electric utility
billing data did not include cost of usage or peak, therefore the rate could not be determined from
provided billing data. An assumed simplified average utility rate of $0.10/kWh was used. This equates to
$12,066 per year. This would be the upper range of energy use estimate.

Figure 1. Estimated normalized energy use profile for each month.

Figure 1 was generated with City Hall annual electricity consumption normalized to Typical
Meteorological Year (TMY) 3 weather data and square footage. The normalization process allows for
segregation of Cooling energy, Heating energy, and Baseload energy (all non-heating/cooling needs),
which can provide a basis for energy use projections.
An estimate using a simplified annual simulation indicated that a building with similar qualities as the
proposed Annex may only use about 8.44 kWh/ft2/year (17% lower than existing City Hall). The fact that
3

about 40% of the capacity in City Hall now has heat pump heat and the Annex plan is not proposing heat
pumps diminishes the estimated energy decrease from City Hall to proposed Annex annual energy.
Improving the proposed Annex cooling and heating efficiency may use only about 7.95 kWh/ft2 per year
(additional 6% decrease in annual energy). Impacts of improving proposed heating and cooling efficiency
are discussed later in more detail.

Solar Energy Feasibility Summary:
Roof Shading and Solar Access3
Roof shading conditions and solar access were assessed using Solmetric SunEye equipment and software.
Solar access refers to the portion of available sun that is not blocked out by shade from nearby trees and
structures. Standing on the roof, a special semi spherical camera is used to take a photograph of the sky
and surrounding buildings and trees. For this analysis, 18 spots on the roof were assessed. Solmetric
software overlays the actual sun angle paths on each point on the roof to create virtual maps of roof
shading and solar access for a particular site. The green areas in the image show shading that a particular
spot will “see” throughout the year. The remaining, unshaded areas are available to collect sun to
produce power.

Figure 2. Visual image of Annex rooftop solar access.

Analysis of the Annex site using 18 annual skyline readings found that this building is an excellent
candidate for solar photovoltaic (PV) power. As shown in the figure below, the annual average solar
access for the roof is 93% with even the winter months, when the sun is comparatively low in the sky,
averaging almost 90%.

3

Note that neither of these analyses account for roof-mounted equipment, ventilation stacks, etc. that reduce
surface area.
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Figure 3. Solar access shown as monthly averages.

Solar Panel Potential Peak Power Production
Potential solar power production was calculated using PV Watts, a tool developed by the U.S.
Department of Energy and available free online from the National Renewable Energy Laboratory at
https://pvwatts.nrel.gov/. The analysis uses 30 years of actual weather data to estimate the amount of
solar radiation available for a particular site during every hour of the year. For this analysis, FSEC used
weather from a station located at Latitude 29.01, Longitude -80.94, 1.6 miles from the Annex site. This is
a very good match for actual site conditions.
Using the solar access findings (other design criteria), the estimated peak solar power production
potential is estimated to be 67 kW. At any time during the year that the building’s demand for power is
less than the peak production (67 kW in this case), the whole building could be powered by energy
generated on-site. Based on NREL PVWATTS® calculation, such a system would produce 87,548
kWh/year in electricity (see appendix for this report).
At this time, we cannot do a deep economic analysis or even make an estimate of how many hours out of
the year that would be because we do not have a detailed simulation file or utility data. As described in
footnote 3, the EnergyGauge Summit file used for code compliance could not be used to simulate annual
energy use because it did not contain any envelope details. Creating such a model exceeds the scope of
work for this project; however, the party that did the code compliance modeling may be able to produce
such analysis for the project. Based upon the City Hall billing data, estimates were made about the
proposed Annex building and a simplified less accurate building simulation was run. These still indicate
good potential for solar power to provide at least most of the required annual energy of the Annex
building. A lower efficiency building scenario would find that the Annex may use about 120,662 kWh /
year. Implementing proposed cooling and heating efficiency measures in this report in addition to
efficient measures in plans may result in about 100,828 Kwh / year usage.
Implementing a 67 KW solar PV system on the Annex roof may provide somewhere from 73% to 87% of
the total annual Annex energy use.
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Structural Support for Solar Panels
The exact weight of the PV panel will have to be determined once a specific PV panel has been selected.
Some assumptions have been made based on commonly used panels on commercial building rooftops.
Assuming each panel is 65” x 29” and each panel and its associated rack support fixture weighs 41
pounds (lbs.) Solar PV panels with associated support systems (aka racking) will add approximately three
pounds for each square foot of collector area. A 67 kW system comprised of panels with rated power of
300 W and 17% efficiency would require about 223 panels on the rooftop. A direct- mount would use
engineered attachments that include roof flashing and water tight seal details. GAF or Firestone are two
examples of such manufactured rack attachments made directly to the roof structure. It is very common
for the PV installer to work directly with the roofing contractor to coordinate attachment with roof
penetration by the roofing contractor to maintain any roof warranty.
If ballasted mounting is used, the weight can be significantly higher ranging from four to six pounds per
square foot of collector area.4 Though they weigh more, ballasted systems do not penetrate the roof.
They rely on weight to resist live loads such as uplift. Florida building code allows use of ballasted
systems on roofs with less than 1 in 12 pitch. Unless the existing roof structure far exceeds requirements,
additional structural support would most likely be needed. Considering that the existing roof framing
(office spaces) will be retained as well as the steel trusses that feature in the aesthetic design of the
Chambers space, adding structural capacity to the roof may be impractical and excessively expensive.

Roof and Ceiling
The proposed 3.5 inches of rigid insulation installed over new plywood decking meets expectations for
flat roof renovations. (Detail 5 on p. A6.05). The insulation amount is reasonable.
As with all roofs, the slope details in plans are also very important to effectively drain water off of roof.
This is particularly important in this historic building at the many junctures of parapet walls of different
heights that abut at 90 degree angles.
Throughout the office and meeting spaces, the ceiling finish will be acoustic tile creating a quasiconditioned space over much of the first and second floors for duct runs. (Wall sections 1-3, p A3.10).
Standard air and vapor permeable tile (such as gypsum-based material) should be used. Tile with vinyl
coating or metal decorative ceiling tile should not be used since these are vapor barriers. Water vapor
that comes through the brick wall and out of the top of designed air gaps in interior side of exterior walls
(partition type P10) must be able to mix with indoor air in the ceiling cavity to promote overall drying.
White reflective roof membrane on exterior of roof will help reflect solar heat and minimize heat load.

4

Solar Ready Buildings Planning Guide, 2009. L. Lisell, T. Tetreault, and A. Watson. National Renewable Energy
Laboratory. Document number: NREL/TP-7A2-46078. Golden, CO. p. 11
https://www.nrel.gov/docs/fy10osti/46078.pdf
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HVAC Systems
Air conditioning and Heating Equipment Summary
Eight new split direct expansion (DX) heating and cooling systems are planned. Two of these are 1.5 ton
cooling capacity, very high efficiency ductless units for IT rooms. The Seasonal Energy Efficiency Ratio
(SEER) of these two units are 18.5 Btu/Wh, which is an excellent choice. The realistic cooling load for the
IT rooms should be confirmed; 1.5 tons seems higher than expected. Cost savings will result if these two
units can be downsized. All ducted systems are designated as electric strip heat, which is very inefficient.
Heat pumps should be specified instead of strip heat. While annual heating load is not very high, strip
heat will require about 3 times the electric demand compared to efficient heat pumps with a Coefficient
of Performance (COP) of 3. Strip heat could represent about 55%-70% of the total building peak power
set during the months of Dec-Feb.
The air conditioning efficiency specified for four units was very inefficient and about as low as is
available. Units 1-1, 1-3, 2-1 and 2-2 should seek heat pumps with cooling efficiency near SEER 16. An
estimate based on annual simulation of a generic office building5 suggests that increasing efficiency from
SEER14 up to SEER16 may reduce annual cooling use for an office building by about 13%. Peak cooling
power may be reduced by about 4kW for the building. This is approximately a 16% drop in cooling energy
peak power during summer months.
Duct Systems
The planned duct material, mechanical fastening and layout are good. The metal spiral-wound R6
insulated duct specified for the council chambers area is a good choice for this space.
Outside Air Ventilation
Most of the conditioned area will be ventilated by air handlers (AHU) pulling outdoor air (OA) in through
ducts directly connected to outdoors. OA will shut down during unoccupied periods by motorized
damper control. Mechanical engineer indicated on phone conference call July 9, 2019, that ERU1-1 is
more cost-effective than DOAS and constant flow is needed to provide adequate positive air
pressurization. Demand control of this ventilation was considered, but variability of occupancy is not
known at this time and it may not be cost-effective. Low occupancy would result in lower outside air and
less net building pressurization, so demand control will not be utilized. While some spaces may provide
more ventilation than demand ventilation would require some of the time, the additional positive
pressurization is considered a valuable moisture-control benefit that will help minimize potential
moisture issues by driving dry conditioned air into interstitial spaces during operation. It is important
that the indoor air is adequately dried by the air conditioning systems to remove moisture from OA
and for ERU1-1 to effectively dry the large amount of OA with exhaust air. If needed, the airflow rate
across cooling coils could be reduced during commissioning as far as manufacturer guidelines allow.
Slowing down air flow will not affect overall cooling capability, but it will result in improved moisture
removal. It is also important to understand that, while running AHU in “fan on” mode continually
introduces OA during occupied period, it also will increase indoor humidity whenever zone cooling
5

EnergyGauge Summit DOE2 annual simulation for a generic office building is relevant for the component specific
(HVAC) generalized savings potential reported here. See also previous footnote.
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thermostat setting is met and the condensing unit cycles off. Air flow through the AHU, over the
warming evaporator coil, will evaporate moisture off the coil and fan will evaporate water vapor back
into the conditioned space6 (This would only occur when room temp meets thermostat setpoint).
Lowering the thermostat setpoint will increase cooling runtime and improve moisture removal, but
this is usually not very effective since overcooling and discomfort may occur during mild moist
weather.

Exterior Walls
New, light gauge metal frame walls will be installed to the interior of existing exterior structural brick
walls. A layer of rigid insulation between studs will be separated from the brick wall structure by a 1” air
space and from the drywall finish by a ½” air space. The primary concerns for this exterior wall assembly
are related to moisture management rather than energy efficiency.
Brick is moisture permeable. The natural brick wall assembly will allow moisture from outdoors to move
through it with the highest moisture loads occurring during the warmest and moist periods of the year.
However, moisture from outdoors will move towards the indoors in the form of vapor whenever the
outdoor vapor pressure is greater than the indoor vapor pressure, which occurs during most hours of the
year in central Florida. Water vapor management is challenging in renovations of buildings built before
the advent air conditioning such as this one. Moisture issues are avoided when water vapor can move
inward into the conditioned space before becoming too cool on building surfaces. If water vapor comes
in contact with a cool surface near or below the dewpoint of the outdoor air, high surface relative
humidity will occur which increases the potential for mold growth. At its most severe prolonged
condition, building material degradation can occur even within several months. The specified 1”gap
between the bricks and rigid insulation will moderate the moisture damage risk. It is imperative that the
construction oversight process ensures that the rigid insulation maintains the gap. To further mitigate
risk, unfaced rigid insulation must be used which has a higher vapor permeability than faced
alternatives.
The current exterior wall design shows the rigid insulation run all the way to the top plate of the new
metal frame walls all the way up against adjacent horizontal structure such as wood floor or roof deck.
This is illustrated on plan set page 37 of 132 pages, Wall Section 1. A portion of this illustration is shown
in Figure 4 to point out the areas to be considered marked with red boxes.

6

Shirey, D., Henderson, H., and Raustad, R. (2006). Understanding the Dehumidification Performance of AirConditioning Equipment at Part-Load Conditions. Cocoa Lake, FL: Florida Solar Energy Center, FSEC-CR-1537-05:
www.fsec.ucf.edu/en/publications/pdf/FSEC-CR-1537-05.pdf .
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Figure 4. Section of wall type 1 as shown on page 37 plans. Red boxes added to indicate areas of concern.
9

The wall detail in as planned is what would typically be recommended to maintain continuous thermal
and air barrier systems; however, this historic restoration creates an unusual circumstance of moisture
management to be considered. The vapor that enters the space behind the rigid insulation must be
allowed to enter the conditioned space with as minimal restriction as possible. We recommend that the
rigid insulation not be run all the way up against horizontal structures above it. It could end about 1
foot below any overhead horizontal building structure.
Additionally, to protect wood flooring and framing above the ceiling lines and provide thermal
resistance at the exterior vertical wall plane, consider a 1”to 2” thick coat of closed-cell spray foam at
any exposed vertical planes of exposed brick beginning at the top of P10 frame wall upwards to the
underside of horizontal plane decking above open wall space. Then extend the spray foam on the
underside of decking inward about 2 feet. Any batt insulation indicated in the plans at these locations
would not be needed for insulation. A fire-ignition barrier would need to be applied over any spray
“plastic or urethane-type” foam exposed to occupied space. We would also recommend using pressure
treated wood anywhere that framing materials are in direct contact with the brick structure.

Windows
New operable and fixed impact resistant aluminum windows are specified to be YKK brand, AP Series,
YOW 225 TUH ThermaBond Plus® which is available with a wide variety of glass options. In the July 9
conference call, the architect indicated that low-E windows are specified which is what we would
recommend. We did not see that in the bid specs. We recommend selecting the specific window(s) in
consultation with the YKK representative (John Spelman) and amending the spec in the bid document
to include the series and other unit identifiers. Ideally, the visible transmittance (Vt) should be higher
than the solar heat gain coefficient (SHGC). For example, if the SHGC is 0.4 (40%), ideally visible
transmittance would be greater than 0.4. This will provide a good balance of heat rejection and natural
lighting.
Window heat gain is most noticeable to nearby occupants because of overheating. The potential for this
is particularly greater on east (mornings), south (mid-day) and west (afternoons) facing windows.
Overheating of particular spaces can lead to “thermostat wars” if other spaces in the zone have lower
heat gain. Shading is a great way to reduce overheating. Luckily, there aren’t very many west-facing
windows which contribute the most to peak loads. Most of the east facing windows are in the entry and
corridor, reducing the impact on any single work space. The south side of the building does not have a
planting area, eliminating shade trees as an option to reduce risk of overheating in those spaces. We
would recommend selecting interior window coverings that allow partial shading as the sun moves
from the eastern into the western sky at mid-day. Vertical blinds accomplish this better than horizontal
blinds. This will also allow occupants to reduce glare on computer screens during the mid-day period.

Lighting
The interior lighting design meets expectations for energy efficiency. Planned installation of LED fixtures
is a good choice and photometric analysis indicates limited over-illumination of some spaces. Timer and
occupancy sensor-based lighting controls are a good choice as well as meeting minimum codes. It was
reported on the July 9, 2019 conference call, that all relevant areas such as offices, hallways, conference
space, meeting spaces, and bathrooms will have lighting control that will turn off lights during
10

unoccupied periods. The lighting controls should be verified to operate as intended after installation is
complete.
The exterior photometric map indicates adequate illumination without over-lighting. It was reported on
the July 9, 2019 conference call, that the local utility is in control of parking lot lighting. Annex
engineering professionals recommended LED lighting. We agree and also recommend LED lighting for
exterior applications. The plan to install a photo cell high on roof facing north is required by code and
critical for ensuring exterior lights will turn on and off when needed.

Foundation
A new 4” slab is shown for a portion of the building, namely the City Council Chambers and auxiliary
spaces. We have never encountered the strategy of creating a new slab inside a building. The function of
the underpinning foam insulation is unclear since the ground is not a source of heat gain. We would be
interested in hearing more about this strategy and why foam was chosen over other materials such as,
for example, gravel. We cannot make any comment on this design without further details.
During the early drying process of the slab over several months, the new slab and new masonry materials
will gradually release moisture to the conditioned space. Adequate run-time of air conditioning is
expected to be able to control indoor humidity. However, it is not uncommon for conditioned space over
a new slab to experience higher indoor relative humidity for approximately the first year of occupancy
and air conditioning. Considering the slab drying process and the moisture load from outside air together,
it may be a good idea to install a few RH sensors to monitor indoor RH in representative spaces to ensure
that it is maintained at or below 60% RH. Small low-cost temperature and RH data loggers, such as Onset
Computer HOBO, sensors can be easily located in spaces and moved around the building and periodically
downloaded with a laptop later as needed. If an internet-based monitoring style system is desired there
are other systems that can be implemented. SiteSage is one example of such a system. Data review can
determine if the air conditioning system is maintaining indoor RH below 60%. If not, it generally results in
discomfort complaints. To improve comfort and moisture control, a temporary supplemental
dehumidification may be needed until building materials have dried sufficiently. It is advisable to
consider a contingency plan for temporary dehumidification unit location and condensate drainage if
needed.

Electric Vehicle Charging Station
Building plans indicate the installation of an Electric Vehicle (EV) charging station. AC Level 1 or 2
workplace charging has been shown to be similar or lower in cost than charging at home. However,
electric utility demand charges can greatly increase charging station operating costs for underutilized
equipment. Along with the City’s consideration of what fees it may or may not charge for use of this
station, it is recommended that the City aim to minimize or avoid facility demand charges associated
with the EV charging station. For more information on the life-cycle costs associated with the operation
of electric vehicle supply equipment (EVSE) and the impact that plug-in electric vehicle (PEV) charging on
commercial building electricity cost see Cost Analysis of Workplace Charging for Electric Vehicles.7
7

http://fsec.ucf.edu/en/publications/pdf/FSEC-CR-2030-16.pdf
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Appendix- PVWATTS® Annual Simulation Report Results

https://pvwatts.nrel.gov/pvwatts.php 7/10/2019, 8:58 AM
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