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CL2 - Request to install white roof device - #909 Grinnell Street - Victor Cushman
(H09-12-22-1428) - Install white roof device for conservation. We are going green.
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CL2- 909 Grinnell Street, Victor Cushman (H09-12-22-1428)
Install white roof device for conservation (we're going green)

The structure located on 909 Grinnell Street is not listed in the survey.
According to the Monroe Properties Appraisers website the house was built
in 1976. The house is a cbs structure covered with v-crimp metal panels.
Although the application states under detail description of work- install
white roof device for conservation, the applicant wants to paint the v-crimp
roof in white, using a reflecting elastomeric product. The applicant is also
proposing to install a device for conservation at the ridge of each side of
the roof. Staff was not provided with the device. Applicant will bring a
sample of the device to the public meeting.

Guidelines that should be reviewed for this application;
= Exterior colors (page 35);
e Traditional colors of Key West; roofing, metal:
silver gray- The proposed color for the three v-
crimp metal roofs will be white. Staff
understands that the proposed white color
differs from the color that is recommended by
HARC as appropriate within the historic

zZones.

For the review of this application staff studied Florida Statutes regarding
Energy Conservation and Historical Resources. According to Florida
Statutes- 163.04- Energy devices based on renewable resources, clearly

states the following;

(1) Notwithstanding any provision of this chapter or other provision of
general or special law, the adoption of an ordinance by a governing body,
as those terms are defined in this chapter, which prohibits or has the
effect of prohibiting the installation of solar collectors,
clotheslines, or other energy devices based on renewable resources

is expressly prohibited.

(2) No deed restrictions, covenants, or similar binding agreements

running with the land shall prohibit or have the effect of prohibiting solar
collectors, clotheslines, or other energy devices based on renewable
resources from being installed on buildings erected on the lots or parcels
covered by the deed restrictions, covenants, or binding agreements. A
property owner may not be denied permission to install solar collectors or
other energy devices based on renewable resources by any entity granted
the power or right in any deed restriction, covenant, or similar binding
agreement to approve, forbid, control, or direct alteration of property with
respect to residential dwellings not exceeding three stories in height. For
purposes of this subsection, such entity may determine the specific
location where solar collectors may be installed on the roof within an
orientation to the south or within 45° east or west of due south provided



that such determination does not impair the effective operation of the solar
collectors.

(3) In any litigation arising under the provisions of this section, the
prevailing party shall be entitled to costs and reasonable attorney's fees.

(4) The legislative intent in enacting these provisions is to protect the public
health, safety, and welfare by encouraging the development and use of
renewable resources in order to conserve and protect the value of land,
buildings, and resources by preventing the adoption of measures which
will have the ultimate effect, however unintended, of driving the costs of
owning and operating commercial or residential property beyond the
capacity of private owners to maintain. This section shall not apply to patio
railings in condominiums, cooperatives, or apartments.

History—s. 8, ch. 80-163; s. 1, ch. 92-89; s. 14, ch. 93-249.
According to the Florida Statutes, Section 196.012, under Definitions for
Taxation and Finance, Exemption, there is a definition for “renewable
energy source device” or “device”, which is;
14) "Renewable energy source device" or "device' means any of
the following equipment which, when installed in connection with a
dwelling unit or other structure, collects, transmits, stores, or uses

solar energy, wind energy, or energy derived from geothermal
deposits:

(a) Solar energy collectors.

(b) Storage tanks and other storage systems, excluding
swimming pools used as storage tanks.

(c) Rockbeds.

(d) Thermostats and other control devices.

(e) Heat exchange devices.

(f) Pumps and fans.

(g} Roof ponds.

(h) Freestanding thermal containers.

(i) Pipes, ducts, refrigerant handling systems, and other
equipment used to interconnect such systems; however,

conventional backup systems of any type are not included in
this definition.



() Windmills.
(k) Wind-driven generators.

() Power conditioning and storage devices that use wind
energy to generate electricity or mechanical forms of energy.

(m) Pipes and other equipment used to transmit hot
geothermal water to a dwelling or structure from a
geothermal deposit.

It is staff understanding that applying white paint over existing metal v-
crimp roof system is not a renewable energy source device or device as
defined in the Florida Statutes. Because staff did not have access to the
device mentioned by the applicant we can not make any recommendation
to this Commission regarding the proposed device.

Staff wants this Commission to be aware that the Florida Energy
Efficiency Code for Building Construction- Chapter 13 includes under
Sec. 13-101.5, Exempt buildings- Buildings exempt from compliance
with this chapter include those described in Sections 101.5.1 through

101.5.7;

13-101.5.5- Any historical building as described in Section 267.021,
Florida Statutes.

Chapter 267 of the Florida Statutes is about Historical Resources.
Section 267.021 includes under Definitions, the following for historic

property or historic resource;

(3) "Historic property" or "historic resource” means any prehistoric
or historic district, site, building, object, or other real or personal
property of historical, architectural, or archaeological value, and
Jolklife resources. These properties or resources may include,
but are not limited to, monuments, memorials, Indian
habitations, ceremonial sites, abandoned settlements, sunken
or abandoned ships, engineering works, treasure trove,
artifacts, or other objects with intrinsic historical or
archaeological value, or any part thereof, relating to the history,
government, and culture of the state.

Florida Statutes recognizes and promotes the preservation and
conservation of the integrity of historic resources and historic districts.

Staff recommends to this commission to review the proposed device that
the applicant will present in the public hearing. This devise must comply
with the definition under Florida Statutes, Section 196.012.



Staff Report
Site Photographs
909 Grinnell
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Florida Statute ~ Section 163.04
Energy devices based on renewable resources-

0) Notwithstanding any provision of this chapter or other provisioll of general or special law, the adoption of an
ordinance by a governing body, as those terms are defined in this chapter, which prohibits or has the effect of
prohibiting the installation of solar collectors, clotheslines, or other energy devices based on renewable resources is

expressly prohibited.

(2) No deed restrictions, covenants, or similar binding agreements running with the land shall pro .. hibit or have the effect
of prohibiting solar collectors, clotheslines, or other energy devices based on renewable reSOliTces from being installed on
buildings erected on the lots orparcels covered by the deed restrictions, covenants, or binding agreements. A property owner
may not be denied

permission to install solar collectors or other energy devices based on renewable resources by any entity granted the power
or right in any deed restriction, covenant, or similar binding agreement to approve, forbid, controL or direct alteration of
property with respect to residential dwellings not exceeding three stories in height. For purposes of this subsection, such
entity may determine the specific location where solar coHectors may be installed on the roof within an orientation to the
south or within 45° east or west of due south provided that such determination does not impair the effective operation of the

solar collectors.

(.3) In any litigation arising under the provisions of this section, the prevailing party shaH be emitled to costs and reasonable attorney's fees,

(4) The legislative intent in enacting these provisions is to protect the public health, safety, and wel .. fare by encouraging the development and
use of renewable resources in order to conserve and protect the value of land, buildings, and resources by preventing the adoption of measures
which will have the ultimate effect, however unintended. of driving the costs of owning and operating com ..

-11evcial or residen.tial property beyond the capacity of private owners to maintain. This section shall nor apply to patio
railings in condominiums, cooperatives, or apartments.

History-s. 8, eh. 80-163; s. 1, eh. 92-8%; 5. 14, ch. 9.3 .. 249.



Florida Statute ~ Section 163.04

Energy devices based on renewable resources-

0) Notwithstanding any provision of this chapter or other provisioll of general or special law, the adoption of an
ordinance by a governing body, as those terms are defined in this chapter, which prohibits or has the effect of
prohibiting the installation of solar collectors, clotheslines, or other energy devices based on renewable resources is

expressly prohibited.

(2) No deed restrictions, covenants, or similar binding agreements running with the land shall pro .. hibit or have the effect
of prohibiting solar collectors, clotheslines, or other energy devices based on renewable reSOIlITces from being installed on
buildings erected on the lots orparcels covered by the deed restrictions, covenants, or binding agreements. A property owner

may not be denied

permission to install solar collectors or other energy devices based on renewable resources by any entity granted the power
or right in any deed restriction, covenant, or similar binding agreement to approve, forbid, controL or direct alteration of
property with respect to residential dwellings not exceeding three stories in height. For purposes of this subsection, such
entity may determine the specific location where solar coHectors may be installed on the roof within an orientation to the
south or within 45° east or west of due south provided that such determination does not impair the effective operation of the

solar collectors.

(.3) In any litigation arising under the provisions of this section, the prevailing party shaH be emitled to costs and reasonable attorney's fees,

(4) The legislative intent in enacting these provisions is to protect the public health, safety, and wel .. fare by encouraging the development and
use of renewable resources in order to conserve and protect the value of land, buildings, and resources by preventing the adoption of measures
which will have the ultimate effect, however unintended. of driving the costs of owning and operating com ..

-11evcial or residen.tial property beyond the capacity of private owners to maintain. This section shall nor apply to patio
railings in condominiums, cooperatives, or apartments.

History-s. 8, eh. 80-163; s. I, eh. 92-89; s. 14, ch. 9.3 .. 249.



To be presented at Solar 2004 (National Solar Energy Conference, ASES)

9 —~ 14 July, Portland, Oregon

BUILDING INTEGRATED PHOTOVOLTAICS (BIPYV) AND THE “COOL ROOF”

Tim Ellison
Energy Conversion Devices, Inc.
3800 Lapeer Rd
Aubum Hills, MI 48326

ABSTRACT

A BIPV roof installed on a home with a high degree of
roofing insulation and an efficient HVAC system will
provide about 25 times the energy savings of a “Cool
Roof”. The energy entering such a home from the BIPV
roof can be pumped out of a well-insulated house using a
small (few percent) fraction of the BIPV power with an
efficient air conditioning system.

BIPV and Cool Roofs are complementary: BIPV is most
appropriate for buildings with a high degree of insulation
and efficient HVAC systems, and Cool Roofs provide the
greatest benefits in less energy efficient buildings. In
reality, most existing buildings built in the last few decades
in warm climates have minimal insulation and inefficient
HVAC systems. Since many of these building require re-
roofing, they present an opportunity to the BIPV installer
that addresses the complete building envelope and systems.

INTRODUCTION

Have you dreamed about a Building Integrated PV (BIPV)
roof for your home, as I have? And have you recently
heard about Cool Roofs? While I have been thinking about
a BIPV roof for a long time, I’ve only recently become
aware of Cool Roofs. Cool Roofs are a “hot” topic today:

e Yahoo search on “cool roof’+energy-+solar in January
2003 yielded 31 k hits;

e Cool Roofs have an Energy Star Rating;

e There is a Cool Roofs Rating Council;

¢ Organizations offer rebates for the installation of Cool
Roofs.

So ~ Cool Roofs, which reflect solar radiation, must be
important! What about PV - isn’t that a product purposely
designed to absorb, rather than reflect, solar radiation? My

gosh, a BIPV roof must be the epitome of a “Hot Roof”!
Would I want to put such a roof on my house? I don’t
know if you have ever lived through a high-humidity
summer in southern Indiana, but if you had, you would
certainly think twice about installing a “Hot Roof” on your
home!

¢ Just how hot is a BIPV roof?

¢ Would the heat load from this hot roof require more
electrical power for air conditioning (a/c) than the
BIPV could supply?

» Here’s a smart idea (or is it?): should I forget BIPV and
instead install a ground-mount PV system and also
install a Cool Roof?

These were some of the questions I had when I first became
aware of Cool Roofs. In this paper I will attempt to answer
these questions.

I begin by first providing a simple overview of Cool Roofs,
and then show the energy impact of a Cool Roof in
comparison to a BIPV roof. It is pointed out that the
benefits of a Cool Roof are seen most clearly on homes
with poor insulation or other building defects.

1. COOL ROOFS — AN OVERVIEW

The temperature increase of a roof can be estimated by
scaling linearly from a bench mark of a 50 °C temperature
rise for an object with a Solar Reflectance (R) of 0.05 and
IR emissivity of 0.9, with convection and radiation heat
transfer coefficients of 124 and 6.1 W/(m’-°C),
respectively and an insolation level (radiation from the sun)
of 1 kW/m®. Since nearly all roofing materials, with the
exception of bare metal, have high emissivities of about 0.9,
an approximate rule of thumb is that roof typically heats up
by a bit less than 1 °F over the ambient temperature for
every percent of this radiation that is absorbed by the roof:
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Fig. 1. Téﬁlgéramre rise (AT) vs. solar reflectance (R) for roofing products in LBL’s Rodffn_g Database.

The thick light blue line shows Eq. 1.
AT=05°Cx(1-R) [

where AT is the temperature increase over ambient in °C,
and R is the Solar Reflectance, or the percentage of
radiation reflected by the roof. So a perfectly reflecting
roof would stay at the ambient outside temperature, and a
perfectly absorbing roof would increase to about 90 °F
above ambient — to almost 200 °F,

just below the boiling point of

water, on a very hot summer day! |

Figure 1 shows the calculated AT
for a large range of roofing
products taken from the Lawrence
Berkeley  Laboratory’s (LBL)
roofing data base Website. In
Fig. 1 we see that almost all roofing
products fall on a straight line in
temperature  rise  vs.  solar
reflectance space since most
products have high far infrared
emissivities of about 0.9. There are
only a few deviations from this
line: bare metals with low
emissivities, such as galvanized
steel and aluminum, lie above this
line; BIPV is the single strange

also carries power away from the roof in the form of
electricity. We have placed this point 8 °F below the line
corresponding to about 80% coverage of an 8% efficient
amorphous silicon BIPV product. Other PV products (e.g.
crystalline or polycrystalline) with higher conversion
efficiencies would fall even further below this line.
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exception lying below the line since

this roof has high emissivity and Fi8 2

First metal roofing a-SI BIPV installation [NAHB RC 21" Century Townhouse
Project in Maryland].



NAHB Townhouse Temperature Data
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Fig. 3. Recorded ambient (blue thick line) and roof deck temperatures (red thin line) [°C] at the National
Association of Home Builders Research Center 21% Townhouse Project in Maryland which has
an a-Si BIPV metal roof. The temperature rise data have been filtered to include only data with
high insolation (> 800 W/m?), are scaled to 1 kW/m?’, and are heavily averaged. [Aside: careful
inspection shows that on nights following days of hlgh insolation (indicating a clear sky), the
roof temperature falls below the ambient temperature; and on nights following days of low
insolation (indicating cloud cover), the roof deck typically remains at temperatures above the
ambient. This may be the effect of “radiative” cooling to the night sky].

From Fig. 1 we would expect to see about a 55 to 60 °F
temperature rise for an a-Si BIPV roof — about the same as
a galvanized metal roof. This is in good agreement with
observation. Fig. 3 shows the measured ambient, roof deck,
and temperature rise of an a-Si BIPV array at the National
Association of Home Builders Research Center Home Park
in Maryland, pictured in Fig. 2.

2. Energy Implications of a BIPV Roof

We now know the approximate temperature rise of an a-Si
BIPV roof. Let us now calculate the heat load on a house
and the consequent power implications. We use the
following model:

¢ A house with the complete roof covered by a-Si
BIPV;

e A roof insulation of R-30 [30 (BTU/hr-f>-°F)', i.e
[0.2 W/m*-°C conductance]. This value of roof
insulation is typical of what is required by the
California Title 24 Building Standards, but a
minimum in cooler climates where highly-insulated
homes might have up to twice this value of roofing
insulation.

e An air-conditioning system with the minimum
Energy Star SEER (Season Energy Efficiency
Rating) of 12 BTH/NWW (corresponding to a
Coefficient of Performance of 3.5).

*  We also assume that the air conditioner runs at all
times the sun is shining ~ thus gverestimating the
heat-load on the house.

* We assume, for simplicity, that the ambient

temperature is the same as room temperature — thus

underestimating the heat load on the house.

We assume Nothing Funny — eg., no leaky, un-

insulated air-conditioning conduits placed in the hot

attic outside the home’s insulation envelope.

From this simple set of assumptions one can calculate the
heat load on the home from the BIPV array. As shown in
Fig. 4, we see that only about 1% of the heat from the sun
enters the home — and only a negligible portion (4%) of the
PV power needs to be diverted to the air conditioning unit
to pump this heat out of the house. So, for a BIPV
application do you need to worry about whether your roof is
cool? Not at all — for our set of assumptions — which
include a well-insulated roof and efficient HVAC system.
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Power balance for a well-insulated (R-30) a-Si
BIPV roof. Only about 1% of the heat from the
sun enters the home. This heat can be pumped
out using only 4% of the power supplied by the
a-Si BIPV array.

Fig. 4.

3. BAD SCIENCE DISCLAIMERS

In the previous section I showed that heat from the a-Si
BIPV roof would negligibly impact the energy use in your
home. However, this would not be true in homes that are
not consistent with our set of assumptions. For example, let
us assume you have little or no roof insulation (R-2 instead
of R-30); let us further assume you have a relatively
inefficient air conditioning system with a COP of 2 rather
than 3.5. In such a case all the PV power would be needed
to pump the heat from the roof out of the house. Things
would be even worse if you have leaky air conditioning
ducts in the hot attic.

Many of the studies that show tremendous energy savings
from Cool Roofs are performed on exactly such buildings:
those constructed with what 1 would consider to be poor
building practice. Is that “bad” science? Not at all! Such
building practice may not be to present code, but it is the
reality! Most homes and buildings in warm climates have
been built with what today is considered to be inadequate
insulation, low efficiency HVAC systems, and poorly-
placed ducts.  While these “deficiencies” could be

Convection + Radiation
RO3

addressed individually, on many buildings the roof has been
designed to be replaced on an almost regular basis. As
such, a Cool Roof may be one of the most cost-effective
conservation measures which can, to a large extent,
ameliorate many of the effects of “poor building practice”.
The need for re-roofing of existing buildings is also a great
opportunity for BIPV, which is also primarily installed on
existing structures. The installation of a BIPV roof on
existing below standard structures, however, should be
undertaken as a part of an over-all building efficiency
improvement, including the insulation, HVAC, and lighting
systems.

CONCLUSIONS

BIPV and Cool Roofs are complimentary. For a well-
insulated home with an efficient HVAC system, a BIPYV
roof might typically provide about 25 times the energy
savings of the best Cool Roof in hot climates where air
conditioning is considered as a necessity. Cool Roofs, on
the other hand, are extremely cost-effective for poorly-
insulated homes which might also have other building
deficiencies.



Many roofs require periodic replacement or service. These
roofs provide an excellent opportunity for Cool Roofs, as
well as for BIPV as a part of a package that addresses the
buildings future maintenance costs, insulation, HVAC and
lighting systems.

Cool Roofs and PV are a funny combination ... a “Cool”
PV roof is somewhat of an oxymoron ... like asking
whether your sailboat has low wind resistance. For a
poorly insulated building with an inefficient HVAC system,
the sun shining down on absorbing roofs in our cities is a
problem; for well-insulated buildings with efficient HVAC
systems, a radiation absorbing BIPV roof is the solution.

I close this paper, after the acknowledgements, with
pictures showing the beauty of BIPV buildings.

ACKNOWLEDGEMENTS

Thanks to Dirk Lievens for bringing Cool Roofs to my
attention and for many interesting discussions. Also thanks
to Paul Berdahl at LBL for measuring the Solar Reflectance
and emittance of a sample of United Solar’s a-Si BIPV
material. Thanks to Joe Wiehagen at the NAHB Research
Center for the data on the NAHB RC Townhouse array.
Thanks to Tom Moran at United Solar Ovonics for teaching
me the reality of buildings, as opposed to the model and
code for buildings! Also, many thanks to Tami Hoffman at
United Solar Ovonic for pictures of BIPV arrays.

B o S U

Fig. 6 An a-Si PV shingle roofing BIPV installation at
Oakland University in Michigan,
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Fig. 7. An a-Si metal roofing BIPV installation in Brisbane
Australia  (called the “Smartest Building in
Austrailia™.

Fig. 9. A residential a-Si metal roofing BIPV installation
in California.



Fig. 12. An a-Si metal roofing CA residential BIPV
installation.

Fig. ll An a-Si flexible membrane rooﬁng BIPV mstallatlon at
the Grand Valley State Energy Center in Muskegon
Michigan.

Fig. 14. An artistic use of a-Si
flexible “peal and stick”
BIPV laminates on the
Thyseen Krupp building
next to the Rhine.



