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The research and studies.forming the basis of thts reporf were con=
ducted pursuant to a contract with the U.S. Department of Housing
and Urban Development (HUD). Solar Energy Program, part of the
National Solar Heating and Cooling of Buildings Program m2naged
by the .S, Department of Energy (DOE). The statements and con-
clusions contained herein are tho%e of the contractor and do not
necesarily reflect the views of the U.S. Government in general or
HUD or DOE in particular. Neither the United States nor HUD nor
DOE makes any warranty, expressed or Implied, or assumes
responsibility for the accuracy or compieteness of the infoymation
herein. .

This guidebook is ope of a three-part series of manuals on solar
energy and solar actess prepared by the American Planning
Associalion for the U.S. Department of Housing and trban Develop-
ment. The APA is a consolidation of the American institute of Plan-
ners and the American Society of Planning Officiais.

\‘ The other two guidebooks in the series are:

Protecling Solar Access for Residential Development: A Guidebook
for Planning Officials, by the APA,

Site Planning for Sojér Access: A Guidebook for Residential
Developers and Site Planners, by the APA.
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The authors wis!'ﬁo express special appreciation toGeorge Hinds, AlA,
AICP, Kennath Schroeder, AlA, and Richard Whitaker, AlA, of the archi-
tectureand planning film of HSW, Ltd., Chicago, lllinois, for their guid-
ance and assistance in developing many of the design strategiesfor *
solar installations and Solar buildings presented here. Their sugges-
tions, cotnments, ¢riticisms, and encouragement proved invaluvablein
the preparation of this manuai. We wouléso like to express our grpti-
tude to Philipp Herzeg, a Chicagoarchite@ who prepared the archi
tural drawings for this guidebook. His patience and craitsmanship gave
form to our elusive design objectives, and his renderings clarified many
concepts forusalong the way. . }

We also thank David Mosena, Director of Research of the American
Planning Association, and project supervisor. His comments and st
gestions enabled us to reconsider and revise many of our premises,
and toproduce a better manual inthe proress. Finally, special thanksis
extended 10 Pavid Engel, of the Solar Energy i"r()gram atthe U.S, De-
partmant of Housing and Lirban Develop.nent. who served as proieant
officeron*his project. -

This report was prepared by the staff of the AmericanPlanning Asso-
ciation. The APA Sponsored Research Programisanindependent
research activity supportad by grants and contracts and devoted to ad-
vancing public agency planning practice. Individual reports are not
reviewed for approval by the Bdard of Directors or by the membership of
the Association, lzrael Stoliman, Executive Director David Mosena,
Director of Research. . s
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The Needl for Solar Desngn

*

This guidebook examines some of the design issues associated

“with solar energy and suggests ways for design review committees

to review solar installations and Buildings in light of existing aes-,
thetic goals in théir communities. The guidebook does not dictate
good taste nor does it recommend that a reviewer judge splar in-
stallations or buildings solely on the grounds of aesthetics. In fact,
recent slate legislation in both California and Colorado has made it
clear that aesthetics ought not be the sole ground for refecting
solar installations and buildings. {This legislation is discussed in
Appendix 1) ) .

There are certain strategies, however, that design reviewers can
use to overcome risung cofiflicts between local design objectives
and solar energy use without compromising aesthetic goals. This
guidebook examines those strategies and recommends design
criteria that should be used to evaluate new solar installations and
buiidings. These criteria include the type of solar system being
used and the wa¥s in which the system relates to the building's
design. the building site. and the neighborhood.

The guidebook is intended primarily for members ot private archi-
tectural review committees of homeowner's associations, but jt also
may be useful to members of pyblic design review boards. historic
presérvation commissions, and designers who present solar pro-
posals to these boards and commissions. The reasons for this par-
ticular emphasis are twofold: {1) it is estimated that several thou-
sand architectural review committees enforce private design restric-
igns. In contrast, there are perhaps several hundred pubiic boards
in existence; and (2) private review committees often have to rely
more on their own judgment than do public committees and simply
do not have the same access 10 archltects or design professionals
as do public committee3:-._

As the numb'ér of solar energy installations increases, these design
reviewers will be faced with a growing number of legal and regula-

. .. 137




The Need for Sblar l:;esign Review
tory issues. Four particuiar issues already merit special attention for
design review boards: )

HomeoWners have sued design review boards which have pre- |
vented the installation of solar equipment or the use of solar
buiiding designs. Ways t0 accommodate solar design must be de-
veloped to forestall the mconvemence and expensé of needle
litigation. y

Design doals and review procedures may have to be chapged to
meet new requirements. The lessons from California and Col- -~ |
orado laws can heip review boards and design professionals
avoid potentiat conflicts in their states by using cntena other than
aesthetics to judge solar installations. u

Public design review committees are one of many government
agencies obliged to promote the general welfare. To that end.,
they should daveiop design criteria that reduce energy consump-
tion and utility costs in a manner consisten®with aesthetic objec-
tives.

Design review committees and boards can help protect energy in-
stallations from shading problems since development next to the
iot of a solar building under review is often examined as part of
the design review process. Conflicts between the existing
development and solar access needs of new installations can
easily be identified and corracted during design review.

To help design reviewers resolve these issues, the guidebook has
been organized in the follgwing way ““What Solar Energy Systems
Look Like" describes typical systems and explains why they look
the way they do. “Design Strategies™ examines design alternatives
for highlighting, concealing, and integrating solar equipment into
buildings: it offers options for relating the building to the site and in-
to the existing neighborhodd. “Design Review" presents sugges-
tions for changing the design review process and standards t0 make
them more sensitive to solar development. Technical appendices
survey the design review process ang present some proposed and
adopted design criteria for solar buildings and instaltations.

14




What Solar Energy Systems
< Look Like ,

Active Systems
The Collector »
The Location of Aclive Collectors
Flush amd Raised Installations .
Plumbing and Ductgvork -
JPassive Systems .
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Panels, Shutters. and Curtains .
- Shading pevices
Passive Domestic Hot Water Systems
Passive Cooling Systems
Other Aspects of Solar Design
Building Orientation
Building Form .
Relective Surfaces
Landscaping Considerations
Berming
Tne Appearance of Sclar Buildings

~ - ./

‘Buildings and sites ptanned for solar energy use sometimes differ in

appearance from conventional projects. and solar houses using dif-
ferent types of solar energy systems look different from each other.
Solar energy systems are usually classified as either active or pas-
sive. Hybrid systems combine features of both active and passive

systems. All solar energy systems must have a means of collecting
heat, transporting it to its point of use or storage, storing heat unti

X it is needed, and controlling or regulating the amount of heat releas-

ed to the vasious parts of the structure.

Active systems are characterized b"g'(_ the presence of solar coltector,
panels, most commonly located on the roof of a building, although
other locations are posgible. An active system requires mechanical
devices such as pumps or fans fo transport solar-Hieated air or liquid
to 3ts point of use or to storage. {See Figure 1.)

Passive systems have no solar panels but rather rely on design or
construction materials to collect the sun’s heat. Pasgive systems
have few, if any. mechanical devices and depend primarily on
natural;processes such ag radlation, convection {air movement), or

.conduction {direct cbntact) to transpott the collected haat, Passive

systems often use windows, doorways, greenhouses, or skylights
as solar collectors. Figure 2 shows a passive system using large
south-facing windows as solar colie@ors. The windows convert
sunlight to heat and store the heat il the walls and floors of the
building. Th‘e heat warms the building by natural processes.

"~ Solar energy system designs can af{gcta building’s appearance.

For instance, an active system uses solar collectors that are typical-
ly mounted on the building’s roof or in the yard. In these locatlons,
the collectors are highly visible features on an otherwise conven-
tional bullding. Passive solar energy systems often require un-
cohventional building design; many passive builamgs use un-
commonly large areas of south-facing glass to allow sunlight to
penetrate into rooms. Some solar buildings integrate features from
both passive and active systems, having collector panels on the roof
and large glazed areas on the south wall.

M
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What Solar Energy Systems Look Like
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What Solar Energy Systems Look Like
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The stagrage compone ! which absorbs and releases heat. may also
affect the exterior appearanc® of a solar building. In some passive
buildings. mass walls, constructed of either masonry or water-fitled
drems and Placed directly behind the south-facing glass, absorb
direct sunlight. These dark-colored storagé masses may be visibje
from the outside of the building. On the other hand, the storage
components of active systems usually are located in places where
they will be beyond the view,of both occupants and passersby.

in some casies, the controt mechanism which regulates the amount
of heat entering the living area and the storage component will also
alter a building's appearance. In active systems, the thermostats
that often are used to opérate fans or pumps are not obtrusive. Pas-
sive systems, howsever, ‘nust use devices to control the amount of
heat that znters.and teaves the puifding throtgh the large windows.
The window overhangs or awnir§9 that keep out summer sun and
the insuizted windows, panels, shutters, or curtains that keep heat
ijon cold nights may be clearly visible from outslde the building.

@

The next few sections discuss the appearance of solar energy sys-
tems and Solar buildings in more detail.

Active Systems

The Collector - -

In both passive and active systems, the collector is the raost visible
part. As the connection between the sun and the rest of the system,
it must be exposed to direct sunlight, and thus it is open to public
VIEW. - :

The most common type of active solar collector is the flat-plate col-
lectot. It is usually rectangular and is 3 or.4 feet wide, 6 to 8 feet
long, and 4 to 6 inches deep. The collector is made up of several
parts, the most yisible being the top transparent cover and the dark
absorber plate béneath the cover. A iiquid or air is passed over or

“ through the absorber plate and carries off the coilected heat. Most

cotiectors have ffat cover piates, but some use curved plates. Flat- .
: . - I
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What SolarEnergy Systems ook Like

plate collectors are usually framed in wood, plastic. or metal and
have an uncluttered appearance. Figure 3 shows what these collec-
tors look like when installed on 3 building.

. The other types of collectors that also can be used in active sys-
tems look quite different from flat-platz collectors. Some use
evacuated tubes or refiectors to increase the amount of heat they
generate. Evacuatéd tube coilestors are installed in an array of con-
‘nected tubes that has no cover plate but may have a reflective sur-
face under it. Concentrating-collectors are usually trough-shaped or
concave disks. These other collector types are shown in Figure 4.

-

-

Bildings that use active solar energy systems to provide space
heat 0i cooling do not ditfer in appearance from buildings that yse
active systems to heat domestic water; the only difference between
them is the size of the coltector array. Domestic Jater heating sys-
tems generally use fewer collectors than dospace heating systems.
In a moderate climate, the hot water needs of a family of four can be
saflisfied by two or three collector panels. To meet the space heat-
ing and cooling needs of the same building would require a much
larger array, perhaps one that covers the entire south roof or south

wall.
-4

&

L

2) Figure 4 Other Typesof SolarColtectors

Evacuated Tube Colle tor

Concentrating Collector
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What Solar Energy Systems Look Like

The Location of Actlve Coliectors “ The appeararice of roof-mounted coliectors depends on severa! fac-
o tors; most important is the size of the installation. If only a few
Collectors can be placed on the roof or wall of a building or on the . . h 7
ground nex! to a building. See Figure 5. Each of these Igcations af- panels are used for water heating, the building may Jook fairly.con
fects the appearance of the solar equipment as well as the design ventional. If, however, the solar panels are numerous, they will dom-
of the building. - inate the roof of the building. For large installations, such as those

used for space heating in cold climates, collectors may cover the

Most active collectors are located on the roof of the building they entire roof, making :t appear to pe surfaced with dark-cotored glass.

serve, in order t0 vbtain maximum access to sunlight. A roof, fur-
thermore. provides a solid, flat surface for anchoring the cellector. b
aﬂd permits plpil‘lg Or dUCQWOI’k lO be run lI'ISide the Structure. ‘Proper 1nslal|a(ion 'echniques are descﬂbed in lhe‘Nahonal smar Heaung 3ﬂd COOI'
Jeducing heat loss.' ’ ng Information Center's Instaliation Guidelnes for Solar DHW Syslems. 1879,

¥

A

‘ - v
Figure 5 CollsctorLocations . L”
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WhatSolaPEnergy Systems Look Like

Figure 6 RoofMounting on Accessory Buildings

L XS
. .y
-
’
.

Depending upon the visibility of the roof surface. this may make the
. 8olar building look quite different from neighboring buiidings.

" Another factor that affects how roof-mounted active collectors look
is the shape and orientatior of the foof itself. Flat roofs present the
fewest problems, since the collectors can be positioned almost
anywhere on the roof and tilted up on a mounting to capture the
sun’'s rays. it may be more difficult to mount collectors on pitched
or sloping roofs. Where a roof peaks run east/west, a large area of

© __ the roof may be available for collectors, if the south-facing roof area

"ERIC

is free from shadows. But complications can arise where available
roof areas are not facing south. -

When a roof is improperly oriented (generally not within 30 degrees
of south}, the collector can still be mounted so that it faces south.
Mounting the collector in this manner, however, makes it so visually
prominent that other collector focations often are chosen. Collectors
¢an be located on a wall of the building, or even installed on the
roof of an accessory building that is oriented in the ccrrect direc-
tion. Figure 6 shows an example of this kind of roof-mounted sys-

26
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Figure 7 A?Vall-Mounted 6ollectorArnay

-
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tem where a building'’s roof is not pointing south, put the roof of the s Collectors can also be mounted on the ground next to a building.

garage is. . Like collectors mounted on a flat roof, ground-mounted collectors
shotild be tilted on a frame to best capture the sun’s rays and must _

When there is other mechanicai equipment on the roof. or the roof ?;e'?_:;d srsu:‘hhT ee )l; can allso l:le T&"'e"ted 0;' natu’real egr:h moum;l:
faces the wrong direction, or it is shaded, active coliectors can be t r i whic ve been slopec a prop r’gng and racé sou

] located on a south wall of a building. A south-wall installation gener- .~ o-prayide good orientation for the collectors. Figure § shows an ex-

' . . .~ ample of a ground-mounted collector installation.

' ally works best in northern climates—at high latitudes where the  :

. winter sun is_low in the sky and strikes vertical walls very directly, The major disadvantage of ground-mounted collectors is that they ,
Figure 7 shows this type of installation on a single-family house. must be located close to the building that they serve to avoid heat
The collectors are installed on a south-facing wall free from - loss during transport, In addition, they are susceptible to shading
shading. In this example. the collectors cannot be roof-mounted and may present safety problems. Review board members should
because of the dormers, and wall mounting provides a good alter- reallze that these limitations make some ground locations inadvis-

@ native location, able for coilector installations. .
| : ‘- . ‘ 28 5
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What Solar Energy SystemsLook Like

Flush and Raised Installatlons

Active collectors can be purchased already made, or they can be
custom-designed for a particular building and fabricated at the
construction site. The type of collector chosen can affect how the
collectors will be installed on a building’s roof and how the installa-
tion wilt look.

Ready-made collectors, installed on top of a completed and shin-
gled roof, are usually elevated a few inches above the roof surtace
on treated lumber or angle iron mounts; this elevation allows raln
and snow to drain beneath the installation. On a new roof, however,
collectors often are installed over the roofing paper and flashed in
ace. Flashing and gaulking.must be done

16 29

carefully to préevent leaks. A third approach is to build the collectors
into th + roof, so that the surtace.is flush with the surrounding roof-
ing materials. This approach is most often taken with custom-
designed, slte.fabricated collectors.

Elevating the collectors-above the roof surtace gives them greatest
prominence but can be an effective design techinique to emphasize
the contrast between the colltectors and the roof: The surtace-
mounting gpproach maintains the contrast between Materials and
surtasgi'

Flush maunting minimizes the prominencg but also reduges the

* clear delineation between the Colleciags and the roof, limiting the

potential use of the solar system as a design element. (See Figire
9.} ‘s
L

( mn ,

els, but without making the collectors quite ds prominent.

.
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" Plumbing and Ductwork,

An active system transfers heat in a building by using a fluid—a li-
quid or air that circulates betwean the collactor and the other com-
ponents of the system. This clrculation requires plumbing or duct-
* work 't carry the hsated water, air, or other fluld from the collactor
“to tha living area and storage. if the sys{em uses a liquid, pipes are
used. If it uses alr, ductwork is used.

Usually the piping or ductwork Is not visibie. Pipes or ductycalled
iniet and outlet manifolds} connect each collegtor in-an array and

1

- T S
. b
! r
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What Solar Energy Systems Look Like

pass thr‘c'mgh thie roof at some point. Locating these manifoids
beneath the roof surface is impractical for many surface- or rack-
mounted collectors. bacause it wouid requl‘re two breaks in tha roof
surface for each collector instead-of two for the entlire collactor ar-
ray. {Ses Figure 10.) Multiple roof penetrationggsubstantiatly in-
crease the likelihood of |saks and the expenes of installing the
system.

Most of the tima, the plumbing can be easily covered by a wooti or
plastic casing to conceai the pipes or ducts; the covering also

Figure 8 Floof-Mounted ActiveCotlector Arrays
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Figure10 Collector Plping
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serves as insuletion. The'exposed piping or casing Is often painted building that they heat. They may have a greater effect on how a -
to match or blend with the edge of the collectors or with the buiid- . building iooks than those in active systems, because they are an
ing's materials of trim. In addition, plumbing at the top of a roof- integrai part of the buiiding rather than a mechanical component at-
mounted collector Is often partially concealed If the collector Is tached 1o the building, Passlve collectors often are large south-fac-
ralsed. The collector itself conceals the manifold from ground level. ing windows, skyllghts, clerestory windows, or greenhouses. -

. Some collectors are al3o designed with internal manifolds which

minimize fleid piping or ducting connections. Passive heating systems commonly are categorized as dlrect gain,

. indirect gain, or isolated gain {greenhouse) systems. Direct gain
systems use south-facing glass to admit sunlight into the livigg
space, where sunlight is gonveried into heat as it strikes the interior

Passive Systems . surfaces. The heat Is stored.in the room's wails and,fioor. At night,
’ the south glass is covered by an insulating panel or curtaln that
The Collector ‘ ' *  reduces heat logses, Figure 11, an iliustration of a passive house
Unlike the add-on, mechanical coliectors in active systems, collec- using a direct gain sys%m. shows a good example of this type of
tors in passive solar energy systems are an integral part of the building. N
Y

. d Figure 11 A Direct Gain Pagsive House

*
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‘What Solar Energy Systems Look Like

In the second common type of passive solar systems, indirect gain The third type of passive system is knowr as an isotated gain Sys-
systems. sunlight enters south-facing gldazing and strikes a storage tem. The glazing and storage mass are outside of the building. and
' mass (either masonry or water? behind the window. The masonry the heat is vented_ into the building when needed. At night, the glaz-
wall is iocated behind the glazing and is vented to allow warm air t0 ing is covered by insulated panels to reduce heat 1o0ss to the cooler
enter the living area of the buliding. In summer. the warmed air is night air. A.splar greenhouse. which looks iike 2 conventional
vented 1o the outside through the glazing vents. Figure 12, bélow. « greenhouse attached to a building. is an example of this type of °
_shows what this type of building can look like. passive system. A schematlc of asolar greenhouse is shown in
Figure 13, I
]
»
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Figure 12 AnindirectGain Passive House
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What Solar Energy Systems Look Like

Figure13 ASolar Greenhouse

A greenhouse is an especially useful means of retrofitting an ex-
isting building with a passive solar system. Greenhouses are aes-
thetically acceptable to most people and, when properly located and
built of compatible materials, they can add significantly to the ap-
pearance of most buildings.

Passively heated houses and buildings do not necessanly have to
look different from conventional buildings. Designers of some pas-
sive buildings combine contemporary styles with extensive areas of
glazing on south walls to highlight the special function of the struc-
ture as a heating system. But other styles of buildings can also he
considered. using conventional building materialy and roof shapes.

Generally, passively heated buildings have more glazing on south-
o facing walls than on other walls. The size of this glazing depends on

ERIC 3
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technical factors such as the amount of heat that the system is
designed to provide. the climate. the amount and type of thermal
mass used for heat Storage. a:iwu the methods used to insulate the
glazing at night. In some installations, the south glazing may be

e prominent. especially if the glazed area is larger than the win-
dows of neighboring, conventionially heated buildings. But in some
extremely well insulated buildings designed with proper glazing
insulation and thermal mass, there may be little difference between
passive buildings and conventional ones in the size of south-facing
windows, especially in milder climates.

Architects consider several factors. besides technical ones, in the

design of the glazing for passive solar projects. Larger panes of
glazing or collector panels mean fewer joints. less framing, and

40
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reduced costs. Less framing: in turn. means that there is less shad- stroﬁger than glass, but the use of such materials causes additional
ing. On the other hand, larger panes or panels must be thicker to aesthetic problems for design review boards.

withstand high winds and are more expensive to replace if broken.
A large expanse of glazing. using a few individual panes or panels,
witl permit the yse of a large storage mass. However, the final
configuration of the glazing and the placement of storage will de-
pend on the intérior design of the building and on its thermal

characteristics

The orientation of solar buildings greatly affects their appearance to
passersby. When passive collectors face the street, solar buildings
may look very ditferent from conventional buildings. When extensive
glazed areas face backyards. however, passive systems are not
noticeable to pedestrians and motorists, but the system may stlll be
visible to neighbors. In active systems, theecollectors can be
mounted separatsly or shifted to face the sun independently of the

Collectors in a passive system and prdinary windows also differ in bullding's orientation .
the type of materials ysed for glazing. Glass is prob3bly the most
common material used in passive systems. and often the glazing Passive System Storage

consists of two or three layers of glass to minimize the loss of heat -
from the building. This glazing can be used in several ways—as

large picture windows, sliding doorwalls or patio doors, dormers

and skylights, and other types of installations that are commonly
found in non-solar buildings. These installations probably will not

look different from the types used in conventionally designed build-

sive solar energy systems often have storage units that can be seen
through the collector glazing. In an actlve system the heat is moved
by pumps or fans to the storage component, which can be hidden in
a basement or closet,

Because passive storage masses must receive direct sunlight. pas-\f

ings. Some passive system coliectors yge plastic materials instead Several types of storage units are ysed in passive systems; stacks
of (or with) glass. Transparent or translucent plastics increasingly of water-filled drums. masonry walls, or columns filled with water
are being used as glazing, and often they are corrugated to increase are usually located immediately-behind the passive glazing. (See
their strength. Some of the plastics are less expensive, lighter, and Figure 14.}

=

Masonry {Trombe) Wall

—

Figure14 Thermal Storage Units

Drumwall . Tubewali
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Masonry flbors or room walls can also be used to store heat, but
thase ¢o not affect the appearance of a solar building in the same
way that the other types of storage do.

Vigible storage masses influence the appearance of indirect gain
buildings. The drums. columns, or walls that are immediately behind
the glass are unusual architeciural features and may be clearly visi-
ble through windows. In contrast, a masonry floor Or an interior wall
for storage has a more conventional appearance. Furniture, plants,
or other decorations. rather than drums or columns, are visible
through the glass.

Panels. Shutters, and Curtzing

The glazing of a passive solar building must be insulated when sun-
light is not coming in: otherwise. heat will flow from the warm in-
terior to the outside through the glass or plastic glazing. Insulated
paneis. shutters. Or curtains are used to keep this heat inside the
building at night or on cloudy days. These devices can be located
inside or outside of the glazing. Shuttars and panels are usually
made ¢f wood with a core of plastic oam. a good insulating mater-
ial. They may open from the sides. top. or bottom of the glazing. Of
course, exterior shutters are more noticeable than those mounted
on the inside of the coliector.

Shading Devices

Devices that keep out unwanted sunlight in the summer are impor-
tant features of passive solar buildings. Since these buildings have
large south-facing windows to catch the sun in winter, the windows
must be shaded {n summer. when the sun is much higher in the
southern sky. Awnings. trellises. or carefully sited vegetation can
provide needed shade during the summer and also admit winter
sunlight to the passive glazing.

An overhang is the preferred solutlon. The distance that an over-
hang extends can be calculated to provide Jummer shade and 1o let
in winter light. Although latitude determines how deep an overhang
must be, in most locations the overhang does not have to be very
wide. In fact, in many instances, the overhang will not differ from
the eaves commonly used on conventional buildings. Review boards
should know. however, that overhangs are very important to the etfi-

Q cient operation of passive systems.

| ERIC
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Passive Domestic Hot Water Systems

Passive systems can be used to heat water for domestic use as well
as to heat and cool space. There are two types of passive hot water
systems—breadbox and thermosyphon. The breadbox system con-
sists of drums and water inside an insuiated box that is opened dur-
ing the day to expose the drums to sunlight. The diagram in Figure
15, shows the system opened. The thermosyphon looks more like
an active system. Flat-plate collectors heat-a liquid that rises by
natural movement to a storage tank. The tank must be located above
the collectors and often is inside the bullding. Figure 15, illustrates
both types of systems.

Passive Cooling Systems

In some climates. passive technologies can be used {0 cool build-
ings as weil as to heat them. Two approaches are COmmon—-0ne
uses evaporation to cool the living area. and the other uses sunlight"
to create cooling air currents.

Evaporative cooling systems, used in hot, atid climates vary in
appearance. The simplest of these systems is merely a sprinkler
system on the roof of a conventionaf building. During a hot day {or
night}. the water evaporates off the roof shingles and cools the
building. A more sophisticated system uses a speclally designed
pond of water located on the roof to cool the building. Often a
series of \ouvers shades the roof pond; this shading minimizes heat
gain to the pond. while It admits breezes that evaporate the water. -
This system type i8 most often Installed on flat-roofed buildings.,
and the louver apparatus may be visible from outside the bullding.
Figure 16 illustrates a roof-pond system. A variation of this approach
is to place the roof-pond in a plastic container {like a waterbed);
radiation releases the heat to the night sky and cools the building.

The second type of passive cooling system is called an induced-
draft system. It uses a special chimney that is heated by sunlight to
create an updraft that pulls a breeze through the rest of the build-
ing. Sometimeas called a solar chimney. this system is shown in
Figure 17, *

Other Aspects of Solar Design

Up to this point, we have discussed how the components of solar
energy systems may differ in appearance from conventional building
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Figure 15 Passive Sclar Water Heaters

Breadbox System
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What Solar Energy Systems Look Like

Figure 16 Passive Evaporation Cooling System

Figure1? SolarChimney

elements. The actual hardware—the collectors. transport mechan-
isms. and storage units—is only one part of soiar design. For the .
solar system to work well, the building and the yard around it mu§t
be designed to enhance the use of the solar system. These design
considerations include some obvious, but important, joals: to orient
the building in.a manner thxt takes full advantage of winter sun and
protects it from summar sun; to minimize heat loss from the build-
Ing in winter; and to protact the building trom winter winds and to
use summer breezes tc cool the building.

While some strategies lor\reaching these goals will not influence
how'a building looks. others will directly influence the form of the
building. 'how it is placed on a lot. and the type of landscaping that

QO _is used. This section discusses these externally visible features.

47
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Buillding Orientation

#or both warm and cold clims.(es, the best heat gain and loss condi-
tions occur when a building is oriented with its long axis in an
east/west direction, This is true for conventional as well as solar
buildings. put it is particularly important 10 solar-heated or cooled .
structures.

With the building's long axis running east/west, the largest ex-
panses of walls and roofs are orlented south. This orientation cap-
tures the maximum natural heating from winter sun and provides the
necessary surfaces for glazing or for locating active collectors.
Equally important. this orientation reduces overheating in the sum-
mer. The gast and west walls of the building receive the most in-

b . T
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izes

tense sunlight in the 3ummer. an east/west orientation minimi
the amount of wall surtace that will be heated during summer mormn-
ings and afternoons. Figure 18 illustrates thi;point.

In some situations. orienting the largest surfices to the south con-
flicts with the standard practice of a newghborhood and, therefore.
may be of concern to design review boakds. On north/south streets
the longast facade of the building will not De paraltei to the street, it
wili be perpendicular. Gn streets Or [ots that are neither north/south
nor ¢ast/west, it may be necessary to site the buildings at an angle.
Figure 19 shows how solar homes couid be sited on a strest running
northwest and southeast.

it should be remembered that this §outhern orientation is extremely
important for buildings using solar energy. The next chapter dis-
cusses solar bulldings whose major facades do not face the street
and shows that such breaks with traditional practices need not be
obtrusive.

Building Form

AS the previous section suggests. the use of solar energy in-
fluences considerations about building form. The solar architect
wants to maximize southern surfaces and minimize those facing
east and west. In addition. the architect considers some other
aspects of buitding form inciuding the amount of exterior wall area

in relation to interior floor area. the piacement of windows. and the
color and pitch of the roof.

Minimizing exterior surfaces. In coid climates. the architect will try
to minimize heat loss by reducing the area of exterior wall and roof
surfaces. This design technique influences the type of buiiding that
is built. Often it i better to use a compact design. such as a two-
story house. rather than to have the same amoynt of floor space
spread out on a singie story. Row houses or low-rise multifamily
)g:lses are even better because they can have exposec southern
walls yet share east and west walls with adjoining housc

Figure 18 SolarOrientstion
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East/West

Bulidings will present their
longest facade to the street. on
oast/wast strests, This is com.
mon in suburban areas.

L
i

STREET

Figure19 Bullding and StreetOrlentation

) NorthiSouth

Suildings 'may be deaper on
north/south streets. This is
common in urban aréhs,
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Sulidings may be shifted on

their axes, on diagonai streets.

This may not be common In

most communities, except in .
PUDs.

Ll

Few windows on the north, esat, and weast. The need to minimize
exterior surfaces is directly related t0 the need 10 limit the number
and area of windos that do not face south. In winter, the building

will lose heat more quickly through the glass than through the walls.

in summer, the east and west windows will be particularly trouble-

some because of the hot sun: since the sun is lower in the eastern -

and western sky than in the southern sky. overhangs cannot shade
east or west windows as eflectively as they shade south windows.

The configuration of windows degends upon the building. the par-
ticular climate of 1he site. and the individual preferences of the

94

owner. North windows may be important for natural light, and they
can be used; but double or triple glazing is necessary to insutate
them. East and west windows may be important for summer ventiia-
tion, particutarly in warmer climates. but adequate 'snading is need-
ed to protect them from direct sunlight. East and we:t wlndows may
also be desirable for the sake of the view.

The number and arrangement of windows affect a building’s appear-
ance. Architectural review boards should consider the heat-conserv-
ing advantages of some unconventional arrangements.

v a7
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“The color and pitch of roofs. Roof color and pitch are important for

bulfdings that use solar eneryy. The color of the roof car enhance 2
bullding's energy sfficiency. In clirrates where the need for heating

. Is greater than the need for codling, dark-colored rooftops may, if
- steep enough. absorb solar eneryy (like the collectors) and may add

some of this heat to the buildirfQ. In climates where cooling is im-
portant, fight-colored rooftops reflect sunlight away from buildings
and reduce the need to cool them. Design review boards that en-
{orce requirements fo1 certain roof colors should consider the
implications of roof color for energy conservation and for the needs
of buildings that use solar energy systems.

Roof pitch is atso important for roof-mounted collectors because
pitch determines how much the collectors will be tilted up towards
the sun. Surfaces tha! are perpendicuiar to the sun's rays will gain
solar radiation more effectively than horizontal or vertical surfaces.
Solar buitdings thrt are expressly designed <2 use roof-mounted
coliectors may be built with inore steeply pitched roofs ihan might
normally be found on conventionally heated housing. For example, a

4

buiMing located at 40 degrees north latitude (New York City's appro-
ximate latitude) should have a southern roof pitched at a 50 to 56 de-
gree angle. This tilt will best expose the solar collectors to' sunlight
so that they ¢an absorb the most solar radiation for winter heating.

- Collectors designed for domestic hot water or cooling should have ;
lesser slopes. ;

Reflective Surfaces

Some solar buitdings use part of the roof or some other surface as a
reflector to direct more solar energy to the coltectors. Figure 20,
belowx. shows how refiectors ¢an be used. The bwilding on ihe left
uses a flat roof surface to reflect sunilght upward to a roof-mounted
active collector; the building on the right uses a light-colored patio
to reflect sunfight through passive glazing. In both cases. the sur-
face can be painted a tight color or covered with a shiny material
{such as aluminum) o increase the amount of sunlight that the col-
lector receives. The use of reflectors can greatly assist the soiar
energy System. .

Figure 20 Building Features Used as Reflectors
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Figure21 Tall Treeson SouthExposures

Landscaping Considerations

Site design for solar buildings reguires special attention to land-
scaping. The location of plants and trees can be planned to enhance
energy conservation and still permit unobsfructed access to direct
sunlight. Landscaping is often used to buffer wind and thus to con-
serve energy in the building, but trees and other vegetation must be
located so they do not shade solar collectors.

Balancing energy-conservation and solgr access needs can mean
that the landscaping around a solar buMAing will differ from that of a
i¢mal building. Often, vegetation that is close to the building
will be goncentrated near the east, west, and north walls, leaving
the sopfth wall and roof open to the sun. This practice means that
the edst and west walls, which receive the most solar radiation in
the summer, are properly shaded.

54

Piacing vegetation, especially evergreen species, near the north
and west walls buffers the building from coid winter winds. To avoid
shading coliectors, tall vegetation usuaily is not located in the area
of a lot from the southwest to the southeast of the house. Decidu-
ous trees, which aliow light in winter and shade in Summer, can be
located quite close to the south wall without impairing solar access
too much. {See Figure 21.)

¥
in warmer climates, vegetation can be used to channel cooling
breezes. Often, buildings that use solar energy are designed to take
advantage of natural ventilation. Figure 22 shows how hedges can
serve both to divert breezes through buildings and to decorate the
site.
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Figure22 Landscaping Used to Channel Winds
o
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Berming

L

Like vegetation, berms—buiit up masses of earth—can be used to
insulate or buffer a soilar building from the eieménts The berms are

piled up against the walls of the building ar:;;paﬂ usually sodded.
Conventional houses sometimes have this & of treatment as a

the most likely locations for berms are the north, east and west
walls. (See Figure 23.)

Figure 24 shows a berm that is used as a base for a ground-
mounted collector. The berm is constructed so that it provides the
collector with ptoper orientation—that is, facing south and tilted up
at a certain angle. The berm may be landscaped on the north, east,
and west sides to blend into the rest of thesiot landscaping.

Q «asus ‘r.}f construction or landsc¢aping practice. For a solar building,

ERIC
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<
Figure23 Using.Bermsforinsulation
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The Appearance of Solar Bulldings

The technical requirements of solar energy use imply th‘ solar

- bulldings must took different from conventional builldings. While the
solar equipment, thre shape and form of a building, and the prepara-
tion of a slte all affect solar energy use and the appearance ofa:
bullding in its setting, solar teatures or instailations do not Impose
rigid aesthetic restrictions. Thera is considerable flexibliity in
designing both the biilding and the solar energy system. The next
chapter discusses hpw designers or architects can combine com-
mon solar d<eitn fedtures to achieve a particular design objective.




Desi n St rat e i es f or sol ar This shapter shows how the design of solar egergy systems can be
g . g flexible and can be accomplished to meet a variety of objectives.
B "d H The premise of this chapter I8 that an architect or solar designer
Ul II'IQS has @ great dea! of latitude in dasigning solar energy systems and
the buildings that use them. Often, It i the design rather than tha
technology of solar energy use that determines how a design board

Concesting Solsr Collectors ;ar Solsr Festures : udges a building.
gaofa'p?t‘g Buliding Orlentation . Solar buildings do not have to took alike merely because they use

' solar equipment or solar design features. Different solar energy Sys-
tems can be instalted on a bulding of a specific style or design, and
buitdings of quite different appearance or architectural style can use

Setling Collectors Back Irom Sight Lines
Landscaping and Fencing
Berming

Using Building Features {0 Conceal Passive DHW Systems the same types of solar equipment. Whether a solar building is
integrating Active Collectors into Buildings deemed aesthetically desirable depends as much on how the solar
Emphasizing the Collector Array as a Design Feature energy system is installed or Placed on the building as it does on
Covering Buliding Surtace with a Collector Array the appearance of the individual ‘solar.components or features of the

Balancing Solar Installations and Building Features - structure.

'"'ﬁ;ﬁgﬂ%‘g&';g;‘i';:m;??xre“;:w;assm Glazing , Designers genera:!!'have tfuee broad alternatives for using solar
Integrating Unconventional Glazing Materials energy in restdentiai ?ulldlng design. The solar features of Hbllilfj-
Highlighting Solar Features _ ™ ing ‘fa" be concealed; Integrated into the design- of the structure; or
Roof Pitch. Size. and Materiais nighiighted as a prominent design feature. The first two strategies

Accentuating Collector Mountings : overlap somewhat because some options for concealing solar

Accentuating the Mechanical Character of Solar Installations energy systems and solar buitding features can also be used to
tntegrating Solar 8ulidings into Nelghborhood Settings integrate them.

Compensating for the Lack 0l Windows ) In presanting these aiternatives, it is not the intention of this

Using Design Elemeniz from Surrounding Buildings guidebook 1o determine what is good design for solar buildings and

energy systems. The accepiability of ary solar building depends on
its design and style, the design and placeinent ot the solar energy
system. and the appearance of the building in the context of its im-
mediate Surrowndings. Thi$ manual anly suggests alternative ways
“to achieve a particular dfesign cbjectiveg in using solar erergy sys-
' tams. The architect, owner, or buikier'can choose among these
alternativss anct adapt them to his or her own’tastes, the cliant's

62 : ' 3
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Design Strategles for Solar Buildings

tastes, and the design goals of community. The end product should
be a building that is pleasing to look at, compatible with its neigh-
bors. and energy efficient.

So far, many buildings that use solar energy have been Iocateduin

rural or suburban settings. with little consideration given to build-

ings around them. More and more solar development, though, will

occur in denser. suburban and usban settings, and as infill in urban

areas. Soon, there will be a need to consider solar buildings in the

context ol other non-solar buildings—a problem that has not really
P arisen in the past.

The recommendations in this guidebook are, to some degree, the
result of hypotheses. Not many solar buildings are currently {ocated
In dense areas where their appearance may contrast with existing
buildings. Morever. the majority of pictures or photographs of splar
buildings show only ihe individual structures. removed from the
context of neighboring development. To provide some guidance_the
following material describes situations that are likely to occur, and
offers some general suggestions about how solar systems and
builldings can be treated to minimize potential problems in design
review,

Conc_ealing Solar Collectors or Solar Features

Although most solar installations prohably will not raise design
ISsues, occasionally it may be necessary {0 ¢conceal solar collectors
or the solar features of buildings from view as much as possible. In
some design review districts. the residents may have particularly
strong feelings that a visible collector would detract from the nelgh-
borhood and in Listoric districts, visible collectors may be consld-
ered to present too radical an appearance. Although visible solar
coflectors have been installed on historic buildings with the approval
of the National Register of Historic Places. complete conceaiment
may be appropriate on some individual buildings when it is felt

that an historic architectural style is not compatible with visible
collectors.

Design strategies to conceal solar installations have some limita-
wons. however. All of the techniques discussed below rely on the
concept of “*sight lines’'—minimizing the visibility of the equipment
t from the perspective of a pedestrian or motorist viewing a building
QO from a street or public area. Many of the concealment strategies will

—

not conceal the solar equipment from the view of adjacent neigh-
bors., who will have to live with the appearance of the Installation,
nor from the view of people who live in buildings that overlook the
solar building. In considering these strategies, design review boards
must realize that concealment only means public concealment and N
not total invisibility of a solar installation from all perspectives out-

side of a lot. These Strategies are 'public strategies.” that can be

used to affect the appearance of a streetscape, as viewed from .
ground level.

Root and Buliding Orlentation ,

Solar features or equipment can be designed or mounted tn such a
way that they would not be visible from a street or public place.
Solar buildings on the south sides of east/west streets would have .
solar collectors facing their own backyards and may not look like
**solar buildings'* when viewed from the roadway. {See Figure 25.}
This means that only the beildings on the north sides of the streets
would have solar features facing the road. This orientation suggests
that solar design may not even be an issue for at least half of the
buitdings fronting on east/west streets. But the unusual appearance
of north walls having few or no windows may raise different design
problems; these issues are discussed in greater detail later in this
chapter. '

For builldings on north/south streets, the collector array or roof-
mounted Skylight can be concealed by designing a roof with an
east/west peak. Because passive. wall-mounted glazing will be dif\
ficult to use in most situations of relatively high housing densities,
roof Srientation is important. This type of solar installation may be
less visible from the front of the house, where the design of the
building allows the use of a peaked roof facing south, or where an
existing building with such a roof is to be retrotitted for solar
energy. Figure 26 shows collectors mounted on the south roof sur-
face of the building in the center. This installation might be most
appropriate when neighboring buildings also have peaks running in
a similar direction,

Parapets

Colieciors can be hidd=zn from view by the use of parapets. provided
thai parapets are appropriate for the building's slyle. A fiat roof and
an architectural stvle which traditionaliy uses a parapet around a flat
roof surface. are Impcrtant design considerations for using this ap-
proach. Mansard-type roof shapes can be modified in some cases to

65
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Figure2d Concealmentby Building Orientation
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Design Strategies for Solar Buildings

Figure26 Concealmentby Roof Orientation

form a parapet around a flat center section of the root tor some
modern housing designs.

Figure 27 shows how a parapet can be used 1 conceal an array of
active collectors mounted on a flat roof. The ground-layvet view
shows that the collectors are rarely visivie. and the parapet comple-
ments the building's style.

Parapets may be most useful in historic Jistricts that have many flat-
roofed buildings. The front of an historic townhouse, for example.
could be fitted with a smalt parapet to conceai an arav of collectors
mounted on the roof. The design of the parapei shauld he historical-
Iy appropriate and should not raise the roctline of tha iownhouse
above that of its neighbors. It is hkely that such: an installation would
be almost invisible from street level, hut parafuis wiil rot conceal

collactors from the view of people in adjacent tails: buitdings.

65

The use of parapets as screening devices must be approached care-
fully so that solar access is not affected and also so that the build-
ing does not look as if the parapet has been tacked on merely to
hide something on the roof. One further concern js that parapet
walls, unless carefully designed for adequate roof drainage, are
notofious for causing problems with roof leaks.

Setting Collectors Back from Sight Lines

Rooftop collectors may be concealed by locating them near the
back of the roof of tall buildings wiith {lat roofs. This way, the collec-
tors are further gut of the sight line of people on the ground. Figure
28 shows a sketch of an actual building with a retrofitted active col-
lector installation. By moving the installation back. the designer con-
cealed it from view at street level. In this case, the projecting cor-
nicework also helps to conceal the collector.

69
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Figura2? ConcealmentbyParapats
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The effectiveness of this technique depends on the size of the roof
and the height of the building. The taller the building, the easier it is
to hide rooftop coilectors from view. Also, a huilding that is longer

rom front t0 back makes it possibie to locate collectors further

U

away from the sidewalk and street side of the building. If the build-
ing is open to view from tall buildings nearby, the collectors will be
visible despite their recessed location.
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Landscaping and F encing appearance of rooftops covered with a great deal of mechanical

Landscaping can be used to conceal a collector or integrate a solar
building into its surroundings. Ground-mounted active collectors can
be completely concealed by proper placement of low shrubs. This
strategy is especially effective when the collector is vigible from the
street. but care must be taken pot 1o decrease the amount of sun-
fight falting on the collector.

When solar C tors are placed on the rooftops of tow buildings
surrounded by high rises, landscaping can be used to create a more
O leasing appearance. This is a traditional method of improving the

0 ‘

eguipment, and the technique is fust as useful for integrating solar
collectors. (See Figure 29.) Again, solar access i$ an important
constderation in locating the vegetation.

Le~dscaping can also be useg to conceal or integrate the solar
features of detached and muitifamily housing. £ bullding can be par-
tially screened from public view by féncing, hedges, or other iand-
scaping materials if its design is radically different from (or conflicts
with) the appearance of nelghboring buildings. But the screening
should maintain the character and landscaping features of the rest
of the neighborhood.

- oy
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Figure29 Landsca,ingUsedwithRooftop Colectors .
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Figure 30 Soler Bulldings Set Ot with Lardscaping
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tandscaping can be used when a solar building is sited farther back
on its lot to conceal solar features or equipment, but this technique
may be appropriate only when buildings are sited in this manner;
when the bullding wiil not be shaded by nearby buildings or trees,;
and where local zoning regulations aliow such Siting flexibility.
lLandscaping materials, such as shrubbery or fencing, can be used
to maintain continuity with the features of other homes in the neigh-
borhood. While the unever: setback isolatas the building somewhat
from the appearance of its neighbors, the landscaping and the build-
ing design help to make the building more compatible with the
neighborhood.

Figure 30 shows an example of this Strategy. The fencing across the
front of the iot with the solar building is the same as adjacent lots,

neighboring structures. The wall and evergreen trees provide
privacy. Both the landsca,ing and building must be carefully sited to
avoid shading solar collectors. This approach also adds visual diver-
sity to the appearance of the street, relieving a sense of monotony
that can result from uniform setbacks.

Landscaping and fences can be usad to partially congeal or inte-
grate the solar features of a building that must be shifted on its lot
in order to avoid collector shading or to provide optimal solar
orientation. Fencing, hedges, or accessory buildings {(such as
garages} oan provide continuity with neighboring development and
setback lines, and they can also help conceal solar features of the
building that are thought to be incompatible with local design objec:
tives or neighborhood charagter. Figure 31 illustrates this design

B ‘llChiIe the low ghrubbery lines up with the building setback lines of

0 76
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Figure3t A SelarBuilding S$hifted onits Lot
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As alast resort. landscaping can be used to completely conceal a
solar building ~hen its design is considered totally out of place in a
neighborhood. A very modern and industriai-looking solar building
with visible tracking collectors proposed in an historic district, for
example. would directly conflict with the style of its neighborhood.
Dense landscaping. or high, visually impermeable fencing might be
considered to screan the building from the street.

However. buildings should be totally concealed with great care and
only when absolutely nec.osary. Designers and homeowness
{ypically want their buildings to be visibie from the street, and ex-
tensive, dense landscaping may draw even more attention to the jot
than if the building or equipment were left visible. Whenever possi-
ble. 2 modification in the wuitding design is preferable to extensive
screening.

Berming

Ground-mounted solar collectors can be concealed or integrated
through the use of earth berming—building up earth around the col-
lector. Berming. as opposed to using a separate collector mounting.
makes the adpearance of the colledtor less obtrusive. Figure 24 il-
lustrates this technique.

70

Berms can also be used to obstruct a person’s view of a ground-
mounted or wall-mounted collectors. A berm can be built between a -
roadway or waikway and the front of the solar building to hide the
solar installation yet'leave the rest of the building visible. This
technlque is common, and in conventional development berms are
often used to vary the topography of a site or to modify drdlnage
patterns on a tol. Figure 32 shows how berms c¢an block the view of
the solar features of the building. -

The use of berming is, of course, timited by the character and
topography of the site and its neighborhood. If the surrounding arez
is fairly densely developed. then berming may not be appropriate. A
berm may look inappropriateé on a flat site or may not conceal effec-
tively. If lots are not large enough, berms can cause drainage prot-
lems on adjacent.lots. They are most appropriate for large lot site:;
with a diverse or rolling natural terrain.

Using Bullding Features to Conceal Passive DHW Systems

Some passive hot water systems {thermoSyphon systems) requires
that the water tank be ptaced at a point above the solar coltector.

This system presents an obvious problem~a highly visible piece ot
mechanical equipment may have to beslaced on the roof. Cupolas,

- 79 m
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dormers, or false chimneys could be used to concea! thermosyphon
storage tanks. Figure 33 shows how a false cupola is used to hide
the storage tank. This may be necessary only when the collectors
must be located on or near the roof peak, so that there is not
enough room under the roof to place the elevated storage tank.
False structures or pther screening must be designed to look like
an integral part of the design of the entire building.

integrating Active Collectors into Buildings

There are three basic ways to integrate active collectors into build-
ings. First, when the collector array wilt cover only a part of a wall or
roof. the collectors can D& accented or emphasized as a distinct
building feature. Second. when the collector array is large enough
to cover an entire roof or wall, the array is treated as if it were the
roof or wall surface—using it as an unconventional roofing or facing
material. Finally. whether the collector array covers ali or part of a

@ "ot or wall, it can be used in relation to other building features. The

EKC ]

coliector can hightight those feat. es (like the verticai or horizontal
lines of windows), or those features can draw attention away from
the collector installation.

Emphasizing the Collector Array as a Design Feature

As noted earlier, active collector arrays can be mounted fiysh with a
roof surrace or raised above it. Where appropriate, raising the col-
lectors above the roof plane can accentuate the collector array and
draw a sharp distinction between the collector edges. material and
surface appearance. and the texture and level of the rool. Raising
collectors that cover oniy a part of .he roof surfatd and boxing in
piping or ductwork can improve a bullding's appearance by accen-
tuating the coltector array as a distinct design etement.

Setting off collectors from the roof is particularly useful when a col-
lector is reirofitted and installed on a separate mounting to tit it
properly towards the sun. Although there is some flexibility in tilting
collectors towards the sun (because collactor efficiency wlil not be

81
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Impaired if the array is off-tilt by a few degrees). many retrofitted
installations use collector arrays mounted on racks to provide op-
timal sofar orientation. When these racks are used and when the en-
tire installation would be visibfe from the street. only mountings with
paneled sides should be used. When the industrial or technical
style of the bulfding is appropriate, the use of open-frame mount-
Ings, which have a more Compiex appearance, can be justified. On
talter bulidings. where the entire assembly would not necessarily be
visible from street level. the industrial appearance of open-frame
mou ntings may not present a problem.

When the required collector array is large but does not occupy all of
the south-facing roof area, special consideration must be given {0
the colfector array’s location within the roof area and s relation to
the appearance of the building as a whole. As is often the case with
active solar energy systems used for domestic water heating on

S

-
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single-famlily detached houses, the 60 to 80 sguare feet of collector
area can take up a significant part of a bullding's south-facing roof
area, :

¥

One approach is to locate the collector array close 10 an edge of the
roof. The collector array can be arranged so that it extends along
the roof mave or peak, or along one side of the roof. The rectangular
collectors can be instajled in the array so that their lenger sides run
horizontdlly or verticafly to reinforce elements of the building’s
design.

Generally, it is most efficient to mount the array along the roof
peak, so that the collectors are elevated as high as possible and
problems with shading are reduced. However, for taller buildings or
structures with dramatic roof treatment, mounting coitectors near
the eave may be less obtrusive. Finally, the entire array can be

Figure 33 A False Structure Concealing Solar Conponents
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grouped vertically or horizontally—from the peak to the eave or from
side to slde—to reinforce elements of the building or roof design
and Integrate It more effectively. Figure 34 shows examples of all
three installation treatments,

For retrofit installations of active solar water heating systems, this
strategy must be used carefully. When a retrofitted array is located
near a roof Peak, it is important that the collector. when elevated on
its mountinp, does not break the roof ling. In this situation, it is bet-
ter to niount the collectors slightly below the roof peak, so that the
top of the array appears to be even with the roof line when viewed
from ground ' level,

Covering an Entire Buzding Surface with a Colfector Array

The second strategy f0r integrating active coiiectors is to cover the
entire wall, roof. or section of a building with the coliector array,
Thig approach may be most useful for large, space-conditioning
installations. where the area of the collector array is as large as the
building's south-facing wall or roof.

The purpose of this approach is to minimize the contrasts between .
the collectors and the surrounding building surfaces. For example,

if the collector array covers almost all of the roof of a building, then
the-entire roof surface will look like the collector glazing; there will
be fewer contrasts between the materials, colors, and textures of

the collectors and the roofing. Figure 35 shows a building whose en-
tire south roof is covered by a collector array.

If the collector array is not extensive, sections of the building can
be designed sO that the collector array will cover almost atl of the
mounting surface. The use 0i Jomestic hot water systems on
single-family. detached housing is an example of this situation.
Although the array may cover a significant portion of a building’s
roof area, only specially designed roofs are likely to be entirely
covered by an array, If a building is to have several sections or
wings, the collector array can be designed to completely cover the

- south-facing roof of only one section. Figure 36 shows a building

with coliectors nstalied on the raof of only one of several buiiding
sections. This design minimizes the contrasts of material and color
that would otherwise result from jocating the same collector array

N\,

Figure 34 Active ColiactorsInstatied Along Roof Edges
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. Figure35 ACGoliector Array Covering an Entire Roof

Figure 36 Isolating Rooftop Coltectors
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Figure 37 Isolating Curved Coliector Arrays

on a single dind continupus roof. It should be notad that the ex-
posed wall and roof areas of the bullding are quite large, increasing
its heat loss. This design is not particularty energy efficient in cold-
er climates and i§ most feasible only for ne development. This ap-
proach may not be possible for many retrofifted installations.

When solar colleccors are retrofitted. the collector array can be
mounted on the smaller south-facing roof of an accessory building
rather than on *he roof of the principal structure. See Figure 6 and
Figure 37.

Balancing Solar Instailations and Bullding Features

The third strategy for integrating active collectors is to relate the
anlar installatior to other features of the building and to relate the

building’s design to the colldctor arrdy. This integration can be
achieved by placing collector arrays. in tocations where they rein-
force the buitding’s features; designing building features to draw
attention away from or compensate for the solar installation; and
installing the collector array in such a way so that it balances build-
ing featvres. These approaches can be considered whether the col-
lector array covers a '.br part of a roof or wall.

The design of a building can be reinforced by the proper location of
a collector array. The array can b placed 80 that it lines up with
windows or doors of the building, enhancing the appearance of the
facade and its features. For example, a collector array may be
placed on a roof so that it balances the arrangement of windows and

§9
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doors on the building’s facade by lining up with the vertical arrange- building {or painted the color of the building’s trim) and be iocated
ment of these features. This is shown in Figure 38. on a roof immediately above a line of windows or a door. Figure 38
. ig adapted from the manual, showing how this installation looks on a

- . Coloniai-style hduse.
The reinforcement approach is recommended in the Piscopo solar ° yle house

design manual. discus3ed in the next chapter. Piscopo’s design Compensation Is siightly different. Rather than locating the collec-
guidelines are reproduced in Appendix . They suggest that the col- tors unobtrusively, the buiiding features are designed and accen- -
lectors and their boxed-in piping be painted the same color as the tuated to draw attention away from the collectors. The buildinis“\rj

N

Figure 38 Reinforcing Building Design on a Solar Ratrofit
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trim or detalling can be used to focus attention on them and to
relate the building to neighboring structures so that the solar
installation is not very apparent,.

The compensation technique is*used in the rowhouse example of
Figure 39, where both the wall-mounted collectors and the windows
are glazed as part of the facade. In this example. the collectors are
tifted towards the sun and the windows are properly shadged hy an
overhang, while the vertical plane of the exterior wall is maintained.
The glazing trim picks up the lines and window. spacing of neighbor-
ing buildings and draws attention to the building facade rather than
to the collectors lying at the base of the inset windows.

-

Collectors can be installed to balance other building features. This
means locating the collector array on a building so that its mass.
color. texture, and bulk harmngnize with other building features. The
appropiate place for the array is determined qnly after assessing the
appearance of the solar installationt and assessing, also. the appear-
ance of prominent building featyres, The array is then placed So
that it maintains the symmetry of the building facade.

Balance and symmetry are important issues when determining the
location of collectors. Rooftop features, for example, should be
scrutinized for their pofential to balance.or compensate the collector

Figure33 Compensating forSofarCollectors with Buildind Trim and Details
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array. This attention to arrangement is similar to the idea of com- * collector array from viaw. The solar access reéquirements of the col-

- a-paiting-or photographs==-=~=—"— = TTEttoTS MGST e CoITSideEred wher locating the array nedr targe botid-
In some cases, it may be appropriate to locate the collector array far. Ing features that.can cast shadows across them. u
away from some other rrajor feature of the roof, like a dorer or Figure 40 shows a collector array on an historic building in !ndlana
chimney, in order to batance the appearance of the rooftop. In other The array is located on a section of the roof facing the building’s
cases, where there is a chimney or dormer at each side of the roof, back yard and would ndt be visible from the street. In thig example,
centering the array can preserve the building’s symmetry. Even the collector array is balanced by the raised gable; although it is not
large roof features, such as clerestories, can be ysed to shieid a centered, on the roof. it siill preseryes the symmetry of the facade.

" Figuredd Balancing Active Collector Arrays with Roof Features
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Integratirng Paséive Collectors into Buildings

Passlve solar collectors should be desngned"as an integral part of a
building In‘new construction, there is ample opportunity foran
architect to design passive glazing, windows, skylights, and other
features so_that the passive soldkenergy system seems a part of
the building. Some designers may choose to emphasize the collec-
tor as an Important element of a building’s design. Others may
design passive glazing o |ook more like a conventipnal building
feature. Design review boards concerned with the visual impact of
passive collectors should be aware that flexibility is possible in the
design and integration of passwe collqctors into new or existing
buildings. .

Minimizing the Prominence of Extensive Passive Glazing

Generally, a collector surface on the same plane as a building wall
relates the glazing {0 the building better than a collector in a dif- -
ferent plane. Tilting a collector (or greenhouse)} away from the wall
piare increases its visibility and ¢an make the glazing dominate the

4 ' ‘ Q
design of the building. Other potential design strategies focus on
minimizing the prominence of extensive Dﬂssive\q\azing

Several strategles fordividing a large expanse of glazing into
smaller units can be considered. One approach is {o design a build-
ing so that it uses sevéral smalier windows rather thaw one large ex-
panse of giass as a solar collector. Figure 41 shows two identical
passive buildings using passive glazing: the building on the right
uses several windows rather than the large expanse ot glazing used
by the butlding on the left. i is often less expensive to build a pas-
sive system with one large storage system rather than with many
smaller ones located behind the smalier glazed collectors. When
weighing the value of this approach for a specitic project, the
designer should consider cost and determine how well the build-

- ing’s floor plan accommodates the need to couple living space and
thermal storage. - ) -

A variant of this approach is to retain the large glazed collector sur-
 +face, but to break up the appearance of thiS expanse of glazing by

the use of trim details. A targe pane of glass can be divided into

smatler areas by the use of mullions {the trim that frames a win-

- L4

v . Figure 41

Passive Glazing Arrangements
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____.window trim can use colors or materials simildr to those used

.+, ings to establish a visual’continuity,

. ’
L] - . )
. P F

Intégratlng Unconvo:ntional Glazing Materlals

As discussed earlrer. passivesystems can use materiais other than
-+ ordinary glass. Plastics or fiberglass with*the proper physical
characteristics can be used as glazing; they m@be translucent or
‘transparent, and gorrugated or flat.

dow), so thai the collector glazing relnforces the patterns of ad]a-

. cent windows or building details :In an extreme case where exten-
" sive glazing might be totally inapproprrate window muntins {bars or
. trim supporting many smaller panes of glass) can be used, but the
e TR ST TOT MK tHie-Sofar-instattation-fooiclike-a-poory- = - .menjs-of.the.t uilding's.desion..Eigure 42 shows examples. The
disguised picture window totally ouf'of proportion with the rest of
thé building. Extengive window trim can atso block sunlight to the
collector, increage costs, and create maintenance problems. The

elsewhere on the butiding, or can repeal details from adjacent byild-

Bec'ause of the unconventlonal appearance of these types of glaz-
ings, it may be more difficult to integrate them into passive build-
ings. One approach is to pick up the characteristics of the glazing in
,the buildlng s trim, or use the glazing's appearance to reinforce ele-

building on the.I&ft uses the unique appearance of transiucent cor-
rugated glazing as a’design element; its texture is an important
feature of the design. The building on the right uses vertical trim to
draw attention away from the corrigations in the glazing material.

_ The glazing reinforces the venical lines of the buuldlng siding. and
S0 ;s better integrated into it. _ .

u

' Highlighting Solar Features I

The basic designs of new solar Euildicgs, particularly bu‘ildings of
contemporary design. have been derived from their use of solar
energy. Large roof areas of solar collectors, greenhouses, and bold,
_passive glazing have been hadé the dominant features of many of

—
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these buiidings. It is up to a design review board to decide whether Roof Pitch, Size, and Materials
,\\{:snot this treatment of solar features is desirable or appropriate in -

pecific location. Although, dramatic design treatment for solar Active roof-mounted colectors or passive collegtors, such as

{eatures might not be desired in an_historic district, it could add a clerestories or skylights, may be inadvertently aécentuated fnerely
_positiveasqect of diversity 10 many other ggeas of the communlty. because collectors must be. tlited properly to receive &8 much sun-
There are many way$ in which a designer may ¢hoose to.highlight a light as possible. The solar features of the Building may be especial-
solar collector, as part of a building’s design. As ' rule-of-thump, ac- , ly prominent when the buﬁdmg i8 sited in an drea next to other
centuated collectors and glazing that have an identifiable relation- buildings with iess radical roof tilts. Figure 43 shows sUch a situa-
ship to the rest of the building may be preferable tp review boards tion. Not only is thb roof-highlighted because of its tilt, but the éol-

. than coliectors that are installed without consideration to the build- lectors becé&ve more exposed to view from the street. The collector

’ ing's total design. A visually prominent solar <.ergy system in- -~ glazing {or passive.glazing) is seen as the dominant roofing matefial
stalled on a residential building without regard to the total appear- > *. (if the collector area is large) and contrasts with the roofs of adja-

' ance of the structure may result in an incongruou:, disjointed cent buildings. Roof pitch can be more strongly emphasized to
design—a home that Jooks more like a solar “‘machine” than a * make the collector a prominent part of the building’s design. The tilt
habitable gwelling. The accentyated solar feattres should look like and shape of the roof can be extended with a greenhouse. as in
part of a house, rather than thé house looking like an apperidage to Figure 44, to become a dominqnt glement of the build bs total

o asolar collector array. - design

ERIC "0z , | - | e . 58
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" Accentuating Collector Mountigs ‘
A collector mounting, which tilts a collector to its proper orientation,

_ "alsc can be used as a design element and as a highlight for solar

features. This Strategy involves accentuating the collector mount-
» ings’and highlighging the contrast that results from changing the

-

' . i ‘ *
Figure 45 shows an active retrofit installation that uses paneled.
enclosed mountings as an’important feature of the building. The col-
lectors are instalied in a series of arrays, giving the roof a "*‘saw-
tooth’ appa@arance and emphasizing the collectors.'Similar ap-

proaches could be considered for clerestory dormers of skylights in

. : h {
planes Of the Co’lector and moun"ng.surfaces:-'fhea.c.CEMUated- [, Das.sjv.e "13@“3_“9!1.3 PR B R L T T R EN
* miountings can be a dramatic addition to a building’s design. : A T s
. ; ,
‘
_'_‘ b a ‘
Figure 45 SawtoothRoofhighlightingConectors
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' Figure 46 Separate Collector Mountings Highlighting SolarFeatures R
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Figure 46 shows a variation of this idea. In this actual retrofit
installation, the individual coliectofs are not installed as one con-
tinuous array. Instead, each coliector module has its own separate
mounting. This installation creates a unique and dramatic design

that highlights the solar system. Modificationroach, less
radical in appearance, are possible for a wide range ofheusing ~ -
styles, provided that the building is compatible with neighboring ——_
homes and puildings.

Pdssive glazing also cabe emphasized by setting it off from the
ptane of the wall or rooT™The most common situation occurs when a
solar greenhouse is designed for a new building or instalied on an
existing building. Figure 47 shows an exafmpie in which a green-
house dominates the building's desigp.

10o

L]

Accentuating the Mechanics of Solar Installations .

Some solar applications require exten sivé'mgchanical'equipment.
Solar air conditioners, for exampie, may require the use of evac-
uated-tube or concentrating cotlectors on tracking mountings to
generate sufficient temperatures to operate the air conditioning
system. Such installations may require complex mountings, motors,
chain-drive systems, and shiny, metallic collectors with prominent

r tors. Some designers may choose t0 expose such features in
order to'create an industrial appearance. Figure 48 illustrates this
approach.

" The acceptability of this approach depends mostly on where the

building will be located. In many neighborhoods with traditional
architecture, the design review boards may fee! that this approach
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Figure47 Highlighting Passive Collectors
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Figure48 EmPhasizing Solar Equipmentas *High Tech' Design

LY 13
is inappropriate. However, in other locations, such as large lot

suburban settings or neighborhoods with many buildings of contem-
- porary design, the treatment may be appropriate.

integrating Solar Buildings into Neighborhood
Settings . .

These technigues are aimed at heiping to biend solar coliectors into
the buildings In or on Which they are installed. Designers and re-

1in

view boards may also be concerned with integrating solar buildings,
especially newly constructad ones, into surrounding development.

Building integration will be 93peéially important in historic distticts

or when a solar Ruilding is going into an established neighborhood
. . that already has a™gtinct architectural style. With the increased in-

terest in revitalizing o metimes historic) neighborhoods,
architects and others have given a lot of thought to ways in which
new construction can be designed-to respect and complement older
architectural styles. Many fine ?xamples of such “infill”’ deveiop-
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ment_can be found in our cities. Design techniques are often very
subtie, evoiving from site-specific situations. One particuiar
historical style. for example, wouid lend itse!f to an innovative con-
stemporary treatment of roof lines whlle another would not.

/

Providing guideilines for integrating buildmgs into their surroundings
is more difficult than doing so for collectors. The suggestlons given
here will be elementary and obvious to many architects and review
board members. For individuals with less experience in desigh ,
review, though., these suggestions can point out the more pasic "
ways to reduce the impact of solar buiidings on the neighborhoods
in which they are bu:lt |

Compensating for the Lack of Windows

mentioned, north windows are sources of great heat loss in the
wintericand east and west windows cause overheating of the build-
ing In %ummer. oo

- -
. - PR

Especially when one of these facades faces the street, the solar
building Iooks-notaceably different because it has fewer windows x
than convent!onal buildings nearby. The use,of trim or other design
accents similag to those on neighbordng buildings can compensate

for the lack of wmdows and break up the facade in the same way

that windows would. For example, if a solar building’s nelghbors .

have wood or painted trim, the same type of decoration tould be ap-
plied to the front of the solar building to make up for the lack of win-
dows and to relate it to the Sther buildings. Figure 49 shows how

Many solar buildings, especially those that use-passive systems, this may be done in an extreme example of a building with no north v
have few windows on the north, east, and west sides.-As we have windows. . N
N,
'.;.‘.\ . - -
- ' Figure49” Trim Usad toCdmpensate for Lackof Windows - )
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Using Design E nts from.Surrounding Buildings o

One of the methods hat architects use to4ntegrate new bulldings -
into devuioped areas is to repeat the lines and detalls of neighbor- *
ing bulldings in their designs. Some good exampies are the numer-
ous inflll row houses that have beeh designgg for and built in old
peighborhoods in cities ‘such as Baltimore and New York City.

Rather than reproduce th
of the older building s, mat )y designers use selected architecturat
features to establish a sense of belonging fof their new buildings.
The-bulk, color materials, and hor!zogeal lines of the eaves, roof,
windows, and moldings are used sefdctively to maintair continuity
of design with the oider, net hbormg structures. Similer technigues$
can be used fo de!ached houising ds wall as row housing.

To a great extant, these tec mques can be used to blend sotar
bmtdlngs ipto their existeng neighbmhoods A solar designer‘can

-identical architectural styles and f@atures *

v ' Design Strategies for Solar Buildings -

.

maintain the pattern, symmetry, and continuity of the reighborhood
by repeating certain design features.of hearby buildings. Where a *
collector array will be visible in the front of the building, this ireat-
ment can compensate for the solar equipment. Figure 50 shows a
solar building ‘integrated into a row of existing structures. Note that
the solar bullding does not necessarily have to copy all of the de-

*sign flpurishes and trim of the older structures to give the appear-

ance of belonging. Matching up the lines of windows and eaves and
malntait ‘ng_the size and proportiens of windows establishes con-
tinuity for the structure: even whegits colors, marerlals, or window
details may differ radically from the existing buiidings. !

The design strategies of concealing. Integrating, or hlghli hting

solaf collectors presented in-this.chapter are by no means the full

rangw, of desigTalternatives. Local architectural review committees
and design review boards may develop other design strategies that
meet the needs and desires of their awn communities. The design

'\/ 3 ' ’ ) ‘ )} ) ’
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& _ Figure 5o Integrating New Solar Buildings into Rowhouse Development
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‘

* strategies discussed in this guidebook area starting point for de'
veloping other flexible design approaches to better accommodate
the special design concernsg of a particulaf neighborhood or comr
munity .,

* {

- The burden of developing good solar design strategies shoild not
fatt solely on the architect or designer. Architectural review commit-

. tees and design review boards should take the initiative it generat-
ing design guidelines for solar development. and should reevaluate
existing aesthetic controls and objectives in order to encourage
soldr energy use. The next chapter goes a step further and ex- . -
amines how the design review process and desigp cr:rod'a can be
changed to better acoommodate golar buildings and-instaliations.

r'“--
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Re-lntorptetlng (Design Criteria

Adding Solar Dosign Criteria to Desbn Review
Changing the Dgsign Review Process .
Purpose ang Intent

Expanding Review Board Membership
Preliminary Meetings for Solar Proposals %
Reviewing Sofar Buildings as a Special Classification
Solar Design and Design Review—The Commbn Ground
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There are ways to resolve any confticts between design review and
solar energy use. One way is to use the design options presented
in the prevuous chapter to cha nge th appearance of solar buildings
so that they meet focal design review objectives. Another approach
1S to change the’design review process itseif to remaove barriers to
suiar buildings and promote solar energy use in a community.

Communities can consider several strategies to change the design
review process. One approach is to retain the design review pro-
cedures and requirements but to change their interpretation to allow
solar installations and solar buildings. Another approach is to add
special solar design criteria to design revie » and delineate ssgcifuc
aesthetic goals for solar buildings in addition to the design obj

tives required for conventiona! buildings. Finally. communities can
change the scope. membership. and procedures of design review
boards to favor solar buildings and to promote the use of solar
energy. ..

Fie-lnterb}eting Design Criteria

Design review boards and historic preservation commissions assess
buildings by using design guidelines or criteria defined in the

" restrictive covenant provisions or jocal ordinances dealing with.

design review. These criteria usually are very general. with broad
statements such as ‘'"New development shatl be compatibie with its

surroundings.'* or ‘‘Plans shall display good proportion or scale."’

These critérla are intended to be general, so that both the communi-
ty and the architect have enough flexibility to tailor the design of a
bmlding to harmonize with the appearance of a neighborhood or
site. The generalities soon evolve into very specific recommenda-
tions or desigm strategies as & desigrier proposes.a specific building
for a particular location and the negonation process begins. '

S . A1
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Bro&d and general design review guidelines can promote solar
esign as welt as hinder it. If a community chooses, it can decide to
ret guidelines expressly to allow solar installations and solar
$ without changing a word of its ordinance. covenant restric-
ulations. All that is required is a willingness to interpret
| des:gn statements to inciude any or all of the solar

design strategies presented in the last chapter. Then, the major
. design jssue that will be discussed dunng desigp review negotia-
tions will not be whether a solar building is allowed, but rather what
is the best design strategy for a particular solar building proposed
for a particular location. -

Conventional design criteria often cover such things as the extent of
glazing. the shape and color of roofs, the types of materials used in
a building, proportlon and scale, and landscaping considerations. All
of these factors are just as appropriate for solar buildings as for

conventionally lieated or cooled structures. If a design seems
mappropslate for a particular-location, then the design review
tan suggest any of the other design strategies presented in

homeowners and architects that solar design is alldwed under the
existing standards.

Adding Solar Design Criteria to Design Review

Another alternative to expanding the scope of design criteria is to
develop specific design criteria that apply only to solar buildings or

“to buildings using solar equipment. Solar design criteria would be
used only for safar buildings and wouid pe irrelevant to conventional
development. The major benefit of this approach is that specific
design objectives can be developed for Solar buildings without
radically changing the standard design review process.

8 I com munities with design review boards have developed
aut ecial solar criteria. Their design guidelines are relatively

broad stope but apply mostly to active solar installations. These
design ¢riteria can be used by people installing collectors to assist
in the approval of their systems by the design review boards. Also,
board members can refer to the criteria as an aesthetic *'yardstick™
when solar energy system proposals ate reviewed.

FRIC, 11
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The City of Palo Alto, California, is considering proposed guidelines
for the installation of solar collectors on single-family residences.
The design criteria are brief and address two main areas of
design—placing the cotllectors on the building and minimizing the
appearance of the collectors, the piping or ductwork, and the frame
mountings. ’

- n

Specific guidelines cover such concerns as locating cofiectors to
minimize the need to remove Or trim trees and to avoid glare onto
neighboring properties. {Well-designed solar installations should not
create problems with glare.) Strategies for painting or coloring visi-
ble piping. or using colors to blend the collector frame into the roof-

p, also are presented in order to minimize the contrast between
the solar equipment and the rest of the structure.

The Palo Alto report presenting the design criteria goes further, and
discusses options for applying the guidelines. The report sugygests
that homeowners who are planning to install solar collectors be
given free architectural assistance t0 help.them meet the design ob-
jectives. This assistance would provide more detailed information
than the guidefines alone could offer. The accompanving report also
suggests that solar butldings be treated differently from conven-
tional buildings. Proposals for solar installations would be routed to
the nlanning department before architecturai review, s0 that the
application can be rated according to the guidelines. Installations
having only minor effects on a building’s design or appearance
would be granted a building permit immediately, while installations
with greater design problems would require full design review
before a buiding permit could be issued. The specific oesign
guidelines are presented in Appendix B, and the rating system used
to distinguish between major and minor installations is discussed
later in this chapter.

The Architectural Committee of Columbia, Maryland, was concerned
with the design implications of solar energy use and also developed
guidelines for installing soiar collectors on residential buildings.
Their guidelines address the orientation of lots for new houses and
the use of ground-mounted collectors when buildings are improp-
erly oriented. Design criteria also address such 1ssues as using
fences to screen collector instatlations, conceating collectors. and
placing collector arrays on rooftops.

Some of the design guidelines are quite specific. For example, the
proposed design criteria suggest that large arrays on flat roofs
should be set back from the saves and concealed from ground-level
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feature of the building. Smaller collectors are to he loGated midway
along the roof ridge to simulate skylights. Uinconventionat glazings
(such as fiberglass} are prohibited, as is exposed piping. Collector *
frames must be painted to match adjacent roof surfaces or,the house
trim. Appendix Il shows some of the speciflc design criteria used by
this community. -

view by a parapet. unless the collector array is |F§ended to be a design

A third set of guidelines was developed by Armond Piscopo of
Gaithersburg. Maryland. Mr. Piscopo was denied permission by his
homeowners' association to install solar collectors on his home. He
developed these design guidelines and directed them specificallyto
private homeowners' associations. so that similar conflicts will not
arise elsewhere. The design criteria govein the style of the coilector
panels. the color of the panels, their arfangement and location on a
house, mountings. piping. and ductwork. and a liability clause.
These design criteria are presented in their entirety in Appendix Il.

All of these design guidelines or criteria are an attempt to address a
difficult problem—presenting many of the solar design issues ina
form that is useful to citizens and design review boards. By necessi-
" ty, such criteria must be flexible and broad. recognizing that each
installation has a unigue set of characteristics and must be con-
sidered on an individual basis.

Changing the Design Review Process

Désign review regulations that limit the use of solar energy can be
altered so that the regulations or the review process takes into ac-
count the validity of solar energy use and the design issues asso-
ciated with it. There are four areas where changes are important,
First, the purpose of design review and historic preservation regula-
tions can be augmented with an official policy about the review of
solar energy systems and buildings that can use them. Second, the
composition of design review and historic preservation boards can
be expanded to include members who are familiar with solar enargy
use and its associated design issues. Third, preliminary review
meetings. which help to avoid problems in the review and approval
of controversial of unusual proposals, can be encouraged or man-
dated for solar buildings. A board may wish to treat solar buildings
ditferently or even to exempt them from review In Some cases.

12,
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Purpose and Intent

It a community is concerned about encpuraging the use of solar
energy. it can consider adding specifi?g:olar energy objectives to
the purpose clauses of their regulationhs. A simple phrase such as
the following could be used:

This fordinance or declaration of restrictions] is to promote and
encourage the use of solar energy for residential. commercial,
and industrial purposes. consistent with improving and maintain-
ing the standards of good design and appearance as set forth in
[name of regulations or architectural review restrictions] of [Clty
or Development}.

This addition to the conventional purpose and intent language would
clarity the community's intentions about solar energy.

Making-this change in the purpose clauses of historic preservation
regulations is especially appropriate. At present. it is very difficult to
introduce the use of solar energy into historic district settings.
However. many historic preservation regulations specifically refer to
upgraging, repairing. and maintaining buildings so that they can be
returned to service.

For example, one of the objectives of conserving the West
Freemason Historic District in Norfolk, Virginia is '*to accommodate

_ functlonai needs of the present without disrupting the character of

the past’* and *‘to encourage adaptive uses where continuation of
the original use is no longer economically feasible.” The use of
solar enargy and energy conservation in general is consistent with
the spirit of such objectives. In light of rising energy costs. solar
energy may be an important part of a program to save some historic
buildings.

Substantlal attention has already been paid to energy conservation
in historic buildings. The office of Archeology and Hisioric preserva-
tion of the U.S. Department of Interior has prepared a Preservation
Brief discussing a number of energy-conservation options. The
Brief, *Conserving Energy in Historic Buildings,” does not specif-
ically address solar energy use or solar retrofits. but it does sug-
gest that there is an interest in upgrading buildings for more
elficient energy use:

Individual renovations using solar energy in some historic districts
are also being considered. The Qakland Hotel in Qakland, California,
a building with significant historc inteérest to the community, is pre-
sently being retrofitted with a solar water heating system that will
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provide about 50 percent of the building's hot water needs. The
White House in Washingten, D.C., has already been retrofitted. An.
architect has designed and bO#R a solar building in the historic
district of Alexandria, Virginia: the design was reviewed and appro-
ved by that community’s historic preservation commission.

LA

olirig. or water heating

’ h

-

of solar energy for heating.
and aiso in design and the visual arts

Praliminary Meetlngs for Solar Proposals
A third procedura’l change can be made to accommodate a concern

¥ Like review boards that have amended public and private design for solar procedural energy into design arli historic preservation
regulations and restrictions, historic preservation commissions may review—encouraging or requiring prelimi informal Review for
wish to consider adopting a specific solar policy wlthln the purpose proposals that include the use of solar energy. Solar developments
clause of their ordinances. could benefit from a preliminary meenng with board members to
familiarize the board with early oilans and iron out inltial conflicts
before the plans are finalized. For e}mple. Coral Gables, Florida,
Expanding Review Board Msmbership . found that many aesthetic probiems rh solar instaliations were ~
When a community decides to encourage solar energy use or when easily solved when_ solar installers firs \met with the local Board of-
it finds itself facing an increasing number of proposats for solar Architects. \
heated or cooled buitdings. it may benefit from appointing individ- Many. design review regulatlons already ¥ncourage or require a pre-
vals who know about solar energy design to'its review board. The liminary meeting, especially for major.projects. For proposals that
community cotld choose to increase the number of members on the involve sotar energy systems, espemally new construction, the
boatd.or repiace members whose terms have expired. hoard can make a strong effort to get developers and citizens to
The advantage of this approach is that a board member would be submit early plans. A prelimipary meeting is probably not necessary
" familiar with Solar energy systems and their technical requirements. for solar domestic hot water installations. Plans for_such proposals
The applicant is assured of a knowledgeable contact on the board, are usually not so complex that they cannot be easlly changed.
and the board can rely on a member who can make reasonable and )
:?:gg“;gdsiriggetz";ng :)r?: :ehgo:a?ig;cs)posal coutd be more eftec Reviewing Solar Buildings as a Special Classification
Typical requirements in design review and historic preservation dAs an alternative to completely exempting solar buildings from
regulatfons state that boards shall consist of licensed fandscape lesign review, a community could create a special solar classifica-
architects, contractors. architects, and individuals who have de- tion in "? own review procedures. 5°'?‘° contro! coutd be exgrcised
monstrated a knowledge of design and the visual arts. Many in- over the!r design. but they could be given special consideration as -
dividuals interested or involved in solar energy will meet these solar buildings.
specifications. The following options for expanding board member- Establishing a special review category for solar energy systems and
ships can be considered: huildings is similar to the two-level review processes used by some
communities (like Beverly Hills, Californla) in conventional desigi
Option 1: Add a “licensed architect experienced in the design review. .Developmer.n propoﬁals are ;epara!ed into major and minor
of buildings using solar energy for heating and cool- categ'ones‘ The major proposals, which cover developments ov‘era
ing purposes " certain nqmber of uqits Or acreage, are subject to more extensive
Opftion 2 Add *‘a licensed contractor experienced in the design board review than minor proposals. More information must be Sub-
’ . " mitted with the application for a major proposal and a férmal pro-
and construction of buildings that use solar energy cedure must be followed. Minor proposals are often reviéwed. by an
for heating and cooling purposes and the installation administrator; they do not go-before the design review board at all.
. of solar energy systems on existing buildings This approach would be appropriate for the irfstallation of solar ¢ol-
Q ’)p!ion 3 Add ‘‘a representative of the community who has de- lectors on existing buildings, when such installations would not be |

EK . monstrated a knowledge of. or experience in. the use very noticeable Or visible on a build!ng, Solar water heating sys-
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" than 1.5 points, then the proposal requires full d

.

ybr proposals, exempt
This ig the approach being ¢ nsidéred. by Palo Alto, California, In |ts
proposed solar installation guldelines. As“dlscussed earlier, the pro-
posed design criteria create a ratigg system to divide solar propos-
als into developments requiring de view and developments .
that can be granted a building permit by the planning department
without design review, In ordér to make this uistinction, the pro-
posed design guidelines establish a rating system based on_the
community’s design objectives. Each design issue is givena’
rating—the more important design factors being rated highest—and
evaluated according to a checkijst. If the checklist adds up to more
ign review; but if
it adds up to less than 1.5 points, then the planning, department can
immediately isspe a building permit for the solar inglaliations. The
table is shown Below, along with<he weights given tc;'éach design
factor.

'\-
Id be ctassified as

tems, for example, CO\
from full design review.

Proposed Palo Alto Solar Iﬁsta!llhtmn Rating System’

L4
Add total points on each item checked th the *ves’* column. If totai is over
1.5, Planning staff makes design suggestions prior to issuing building per-
mits or suggests ARB review.

Y

'

No Yes Rating
«1. Do gollectors reflect into neighboring win-
dows? 1
2. Is instaliation visible from the street? 1
3. Will trees be removed or trimmed? "1
4. 15 installation higher than ridge line? \ 5
5. Does installation stand more than 3' above the
roof surface? K]
, 6. Is the cotor of collector frammes compatible
with the roof? 5
7. Is the piping visible and does it blend with the
surface it is attached to? 5
8. Are the ends of the pafel arrays .ot covered
or are mounting brackets wisible? 5

«
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If a community wishes to actively promote solar energy use as a
specific policy; it can carry this policy a step further. A member of
the public design review board of Davis. California. recently wrote:
The designReview Commision deliberately encourages de-
velopers to incorporate @ solar features in their buildings. In
most cases, whe* someone submits plan$ incorporating solar de-
vices or featwres, the commission refrains from making aesthetic
judgements, beligving that the positive symbotic effect of the
solar features far outweighs any possibfe problems with des:gn
considerations, such*as proportion or contrast.?

Private and public desrgn review boands can consider this Strategy if
solar energy use is widely supported in the community. Most com-
munities, however, will probably choose less drastic alternatives
modifying desigh criteria or the design review process itself to bet-
ter accommodate solar development.

~

T

Solar Design and Design Review--The Common Ground

Like the previous ¢hapter on solaT design strategies, this chapter -
can be seen as an overview of alternatives that can be considered
" by local design review boards and committees in developing their
own programs to_fesolve conflicts between design review and solar
» design. The fist of possible modifications to design criteria and
¥ design review procedures can easily be tailored to meet the require-
ments of locai programs and local design objectives,

" in examining alternative design strategies or design criteria, com-
munities should begin to realize that there does not have to be a
conflict between design review and solaf energy use, If a communi-
ty Understands that solar energy alternatives are one way to deal
with shrinking energy.resources, and if homeowners and designers

* recognize the Hexibility inherent in solar design. then they wili
negotiate with each other across a common ground. Design review
is one way for communities to'insure that the general welfare will be
, promoted by encouraging bulldings apptopriate for their settings. ,

* Solar design review is merely an extension of that premise.

* City of pato Alto Statf Raport: Proposad Solar Guidetines, Juty 11, 1878,

! Robert Thayat, Jr, **Bringing Solar Cesign Oyl of the Dark Ages,” Planning (Ghl.
cego: American Planning .Qiaociation December. 1978). p. 25

"
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Appendix I: Techniques of
a a . .

Design Review S
State Lawy Attecting Sc:lar Design Review
Dealgn Revisw Regulations

The Scope of Deslgn Review

The Structure of Design Review Boards - !

Purposes of Design Review -

The Design Review Process
Historic Préservation Regutstions

Thé Scope of Historic Pregervation Review

The Purpose of Historic Preservation /
The Historic Preservation Review Process

Private Design Review Controls

sy

In examining the design review process, it Is useful to conslder
three different types of restrictlons that can require prior review and
approval as part of the development approval process. These are

public design review ordinances or regulations, public historic pre-
servation ordinances, and private design or architectural revi
approvals administered by a committee of property owners within a

residential development project. All of these techniqdes are similar’
in scope and application, although slightly different in administration
and form. All essentially do the same thing—give the community a
chance to see what will be built before it is bullt and give the com-

" munity the power to approve the design or appearance of the build-

ing prlor to construction. .

»

Because public deslgn review controls—design review ordinances
and historic preservation regulations—differ in legal form and struc-
ture from design review committees created by private covenants
within a homeowners' association, it is useful to discuss each of
these techniques separately. Both public and private design review
approaches can ;gnefit from the same strategies in dealing with
sofar development. Alternatives that allow the accommodation of
solar design in the design review process will be presented for all
three techniques. )

There are two types of controls that regulate aesthetics \n residen-
tial development. The first type is known as design review, and the
public regulations and private restrictions apply to new residential _ -
development as well as to modifications or additions to existing
buildings. The sedtnd type of public aesthetic control is historic
preservation reguigtions, applying to historic buildings or develop-
ment within designated historic districts. Design review attempts to
create an Image of aesthetic significance within a community, while
historic preservation regulations attempt to promote and mainigi an
aesthetic significance that already. exists. -

1245,
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Appendix . Techniquas of Deé‘mnﬂevlew

Some residential deveiopment using solar technologies for space
and water heating, or space cooling, may conflict with these broad

: public oh]ectives The extent of this potential conflict depends not

only on the design of a particular building and its relationship to
surrounding development, but also on the scope of the public reg-

" ulations themselves and how they are administered. Descriptions,of
these pubtic regulations governing aesthetics and building desugn .
are given below,

i

State Laws Atffecting Solar Design Review

The overview of design review techniques discussed in this appen-
dix wili apply to communities in mosf states. But a few states have
adopted specific,legisiation that affects the design review of solar
buildings. Generally. these laws will not allow a commupnity to un-
reasonably restrict the use of solar energy systems by any local or-
dinance or cavenant restrictior. This legislation will obviously affect
the review of solar buildings under public ang private design review
réquirements,

In 1978, the General Assembly of California passed Assembly Bill
No. 3250, adopting the California Solar Rights Act of 1978 {Cal. Stats,
Ch. 1154, 1978). Section 6 of the Solar Rights Act amended section
65850.5 of the Government Cade to read,as foltlows: provisions of the
Health and Safety Code also were ameﬂdgd.

65850.5. The legislative body of any city or county shall not enact
an ordinance which has the effect of prohibiting or ®f unreason-
ably restricting the use of solar energy systems other than fq( the
preservation or protection of the public health or safety. This pro-
hibition shall be appiicable to charter cities since the promotion
of the use of nonfossit fuel sources of energy. such as solar
energy and energy conservation measures, i a matter of state-
wide concern. This section shall not apply t0 ordinances which
impose reasonable restrictions on soiar energy systems. How-
ever, it is the policy of the state to promote and encourage the

use of golar energy systems and to remove obstacles thereto. Ac- |

cordingly, reasonable restrictiors on h solar energy system are

these restrictions which do not significantly increase the cost of a

system or significantly decrease its efflciency. or which allow for
T‘C aR alterngtive system of comparable cost and eiflciency‘
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Design review by private committees’of homeowners’ agsociations
would also be affected by this legislatiom Section 3 of the Solar
Rights Act amends Section 14, of the state Civil Code to read:

714. Any'covenant, restriction, or condition contained in any deed,
contract, security instrument, or other instrument atfécting the
transfer or sale of, or any i terest in, real property, which effec-
tively prohibits or restricts the Installation or use of a solar energy
system is void and unenforceabie This section shall pot apply to
provisions which imposé repsonable restrictlons on solar energy
systems. However, it Is the policy’of the state to promote and en-
courage the use of solar energy systems and to remove obstacles
* thereto. Accordingly, reasonable restrictions on a sclar energy
system are those restricl%ns which do not significantly increase
the cost of the system or Significantly decrease its efficiency, or
which allow for an alternative system of comparable cost and.

efflciency ~y

The Colorado Assembly recently adopted a similar provision,
according to 1 Solar Law Reporter 547 {1979; Solar Energy Research
Institute). Senate Bill 133 voids ‘‘unreasonable’” covenants and other
aesthetic restri§tions on the use of real property which *‘effectively
prohibit or restrict’' solar installationg. Although this provision is
worded similarly to the California Solar Rights Act provision, it dif-

~fers in confining ‘reasonable" restdctions only to restrictions that
do not increase the cost of the solar installation.

These Iegiglativef provisions do not bar solar buildings from design
review. What they do i§ restrict the scope of Zsign review, allowing
solar energy installations to be Qarred In somgtircumstances
{where the public health or safety would be a ed), but ailowed
by.right in most situations. It is likely that the decisions of a design
review board can stiyj affeck where and how soiar collectorsHre
placed on buildings, and how non-solar elements of the building's

+ design will look. But the line defining a *‘réasonable’ restriction and
an "“unreasonable” impermissive restriction is ambiguous and will
probably have to be deflned on a case-by-case basis. Design review
boards in Californla and Colorado should proceed cautiously in their
review of solar buildings and solar installations. so as not to violate
these statutes and have their decisions voided by the courts.

¢ 5\
Design Review Regulations

design review regulations encompass a variety of aesthetic con-
trols, including architectural controls, site plan review requirements.
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and appearance codes. Generically. all of the specific typds of
reguiattons can be classified as design review regulations. As a
class of pubtic regulation, alt function similarly, are adopted for
similar purpcses. and are administered in similar ways.

Design review regulations are often adminjstered by a design review
board. consisting ot appointed members who review develonment
proposals for their aesthetic effects as part of the |ocat permitting
process. Projects are reviewed according to criteria or standards
established in locatl design review ordinances. and a bGard may (1)
approve: (2) disapprove; or (3} make recommendations about design
issues raised in the specific development proposal. By using design
review, a community can review the appearance as well as the
physica, aspects of a proposal before it is actually built.

The Scope of Design Review

Design review réguiations rarely apply to all deveqopment within the
community. it can apply to certain classes of development or to de-
veiopment occuring in certain designated iocations or districts
within the community. For example. the design review process may
invoive only projects above a certain Size or associated with a cer-

_tain activity (e.g.. commercial or industrial development).

Typically. the types or classes of development that fall ynder the
scope of public design review regulations are large'y non-resi-
dential. Design review is a common requirement in many commer-
cial districts of many communities, as a requirement of the approval
of the commercial use. To this extent, a great deal of the public
design review process lies outside the scope of this guidebook.
which is concerned only with solar energy use in residential
development projects or buildings.

Fewer communities\equire design review for certain residential pro-
jects in addition to rﬁn-residemial uses. Larger scale, multifamily

" developments are reviewed by a design review board in some com-

Q
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munities, and planned unit developments (PUDs) frequently implve

aesthetic review and approval as well. Only a smail handiul of com-
nities extend the scope of design review to individual, detached.
ngle-family residential structures.

Four aiternatives can typically be considered by communities in de-

fining the scope of design review. A guidebook by the American In-

stitute of Architects’ Committee on Design, Design Review Board: A
Handbook for Communities. lists the four options exercised by com-
Tunities considering design review controls. In all four options,
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“'development"’ is defined to mean '‘that no site shall be cieared or

altered, nor shall‘any structure be erdcted, demolished, moved.

altered, or enlarged without the approval of'the design review

board. .

Section t-012. Types of Deve!opmem Included:

Option 1: This ordinance shall apply €xclusively to municipal de-
velopment. and. to the extent municipal design review is not pre-
empted by state or federal iaw. other government development.

Option 2: Except as provided hereafter, this ordinance shall apply
to all development: private, municipal. and to the extent municipal
design review i8S not pre-empted by state or federal law. other
govarnment development. S

This ordinance shall not apply to detached. single-family residen-
tial structures, except those which are subject of a use permit or
a variance, those in a residential district. or developed as part of
a subdwislon of more than [ ) parcers.

Option 3: This ordinance shalt apply to all deveiopment private.
municipat, and to the extent municipai design review is not pre-
empted by state or federal [@w, all other government develop-
ment. -

Option ﬁﬁ' his ordinance shall apply to all projects within the
Design Review District as defined herein: [legal description of
Design Review District).

Within the above district. this ordinance shall apply to all develop- .
ment: private, public, and to the extent that municipal design is
by state or federal | Il offier government

Il

According to the AlA handbook, most communities using design
review have chosen Jhe second option. extending review to all pro-
jects but excluding gingle-tamily. detached housing. A few have
established design review districts, under Option 4, which are used
to preserve view corridors and to maintain architectural integrity
within historically or aesthetically significant areas. This last pur-
pose will be discussed in greater detail when historic preservation
controls are discussed.

'AlA Committee on Design. Design Review Board.
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The Structure of Design Review Boards

Design review is the respensibility of the design review board, com-
-mittes, or commission, selected by the community to make judg-
ments about the appearance or design of development projects
requiring design review. Generally, such boards are small, seldom
exceeding seven members, and are appointed {rather than eiacted)
for a specific term, generally without compensation.

x

Some communities may decide not fo yse a separate design review
board, but, instead, to extend the authority of an ex.sting planning
commission to include design review. This might be ysed in cases
where design review regulations are adopted as part of the zoning
ordinances (already administered by the planning commission) and
not as a special-purpose ordinance requiring its own administrative
Lody.

Various other combinations of membership are possible. Glenview,
lllinois. for example, requires that an '‘owner, or an officer of a

corporation owning business, commercial, or industrial property’’ be

represented on jts five member Appearance Commission {(Glenview,
linois, Ord. No. 1807, 25.3-1, 1859). Scotch Plains, New Jersey. re-
quires the local buifding inspector as well as planning commission
members to be represented on its architectural review board.

Purposes of Design Review

The stated purpose of most design review regulations is to promote
the public health and welfare through the preservation of property
values and the aesthetic quality of the community. This stated pur-
pose is linked to conventional legal authority {the police power) of
communities to zone or reguiate for the public good.

Where design review regulations are part of a zoning ordinance,
then the purpose ana intent clauses of the zoning may support the
aesthetic controls within the design review provisions of the zoning
ordinance. Where the design review controls are adopted asa ™
separate ordinance. a specific list of purposes and policies may be
included as part of the ordinance.

The Glenview, lllinois Appearance Code has a fairly typical range of
purpcses cited to justify the aesthetic controls:

A.To promote the public safety. health, morals, comfort and
general welfare of said Village.

O B.To enhance the values of property throughout said Village.

RIC
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C.To protect and stabilize the general appearance of buiidings,
structures, landscaping, and open areas. in the multiple dwell-
ing. business, commercial, planned development, public lands,
hospital, and industrial zoning districts of the said Village.

D.To insure adequate light, air, and privacy for property in the
muitiple dwelling, business, commercial, planned deveiopment,
public lands. hospital, and industrial zoning districts of said
Village. .

E. To encourage and promote acceptability, attractiveness, cohe-
siveness and compatibility of new buildings, development.
remodeling, and additions $0 as to maintain and improve the
established standards of property values within the multiple
dwelling. business, commercial, planned development, public
lands. hospital, and industriai Zoning districts of said Village.?

Purpose clauses of other design review ordinances surveyed by the
American Planning Association are Similar to Glenview's stated pur-
pose provisions. Generally, a statement linking the regulations to

the traditional purposes of public regulation under the police

power—the promotion of the public health, safety, morals, and

general welfare—are incorporated into the ordinance, followed by a
statement of general design policies linked to the preservation of
property values within the community.

The Design Review Process

Ideaily, the design review process is initiated with an informal meet-
ing between a member of the design review board and an applicant
proposing a project that requires design réview. The applicant is
often the contractor, builder, or architect for the project, although
the owner of the building may also seek guidance from the board at
this early stage of the proposal.

The standards. proce ‘ures, and design criteria are often discussed
\:;:is stage. and potantial design issues that the project may raise

e identified. Beverly Hills, Calitornia, for example. is one com-

minity which allows preliminary review in jis municipal design code:

Section 10-3.3009. Procedures. {a) Preliminary sketches of the
design of a proposed structure or alteration may be submitted to
the Planning Department for informat review so that an applicant
may be informed of Architectural Commission policies prior to

Glenview. lilinos, Appearance Code 25.2. {Ord. No 1803, 1974}
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preparing working drawings. if approved. such sketches shall
serve as a guide in further consideration of the same proposed
building or structure.’

Some communities, such as Highland Park, Hlinois, and Santa
Barbara, California. make preliminary review mandatory, rather than
discretionary. But other communities, such as Scarsdale, New York,
and Concord, New Hampshire, leave the preliminary review stage of
the process up to the developer. These communities have found
that, as more people become familiar with the design review pro-
cess, they increasingly tend to exercise their options for preliminary
review early in the project. "

The second stage in the design review process begins when a for-
mal application is made to the boar<, and the project is considered
at an open meeting for the board’s consideration. All projects may
be reviewed directly by the board, or the board (Such as in Scotts-
dale, Arizona) may delegate certain minor development projects to
its staff for review and recommendation.

The applicant’s submission requirements to the board vary from
community to community. The provisions of Highland Park, lllinois.
are perhaps typical of the type of information submitted to the board
along with the application.

(3} At the time of the hearing, the applicant shall provide the Com-
mission with the following: drawings which shall include plans
and existing elevations; site plans; landscaping and screening
plans {showing the location of existing trees), renderings and
specifications of signs: and a statement as to kind. color. and tex-
ture of materials {(all the foregoing documentation to be drawn to
scale} ¢

The documentation and design plans are often reviewed by the
board in the course of a formal public hearing. or as is often the |
case, the meeting may be relatively informal with few adniinistrative
requirements {as occurs in Coral Gables, Florida, design review J
before its Board of Architects). In either case, the findings of the
board are set forth in‘a resolution, Stating the board’s findingg'and
its decision. The formality of the resolution is necessary 10 preserve
the record of the decision it it should be legally or administratively
challenged.

A design review board may approve. conditionally approve, or
disapprove the project. If the project is disapproved, then the appli-
cart must submit another proposal more in keeping with the design
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objectives and criteria of the board. Alter‘fnatively. the same project
may be resubmitted, incorporating suggestions made by the board
during its public hearing. f

The third and final stage of the design review process depends on
the decision reached by the design review board and off the actions
of the applicant subsequent to that decision.

If the proiect is approved, then the file and decision are forward-
ed to the building inspector responsible for issuing the necessary
permits for the project to proceed.

If the project is conditionally approved, then the decision, with its
conditions, is forwardeo to the building inspector 50 that permits
may be issued subject to the conditions. Compliance with design
‘review conditions will be enforced along with compliance with
other local ordinances and codes affecting the development.

if the project is disappfoved. then the applicant may modify the
proposal and resubmif, or may choose to appeal the board's de-
cision to an administative body. or, in some cases. to the courts.

Design review ordinances and provisions often allow appeal to a city
council or other body. Appeals are allowed if the conditions im-
posed by the board are also unacceptable to the applicant. Scotts-
dale, Arizona, for example, allows appeais from recommendations
made by design review board staff by allowing the applicant to bring
the project directly before the entire design review board. Medford,
Oregon. and Palo Alto, Califomia, aliow appeals directly to the city
councils of those communities. When administrative appeals have
run their course, have faiied. or are still unacceptable to the appli-
cant, then recourse to the courts is possible.

Historic Preservation Regulations

Historic preservation regulations are very simitar to design review
regulations in their administration and format, but dissimilar in their’
intent and purpose. The purpose of historic preservation regulations
is to preserve the historic and cuitural significance of existing build-
ings or areas of a community. Examples of areas and types of build-
ings protected by these regulations include Washington, D.C.’s
Georgetown area and New Orleans’ vieux Carre district.

‘Beverly Hilla. Canfornia. Municipal Code 10-3.3009 (1973)
‘thightand Park. linois Appearance Code. 176.160(C) (3}, AS amended. 1976,
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like design review regulations. historic preservation controls estab-
lish review procedures for scrutinizing the quality of design of re-
habiiitation and new structures within a certain district or districts.

. The review is often carried out by a special historic preservation or
landmarks commission, but sometimes a design review board will
double as the body that reviews proposais for historic districts.

The Scope of Historic Preservation Review

Historic preservation regulations are applied in two ways. They may
be applied to a single structure (or group of structures), or they may
be applied to a designed historic district. Historic preservation
regulations also can be written for a specific area of a community or
may consist of general ordinance provisions applied to specific
areas as they are desighated by the community.

For example, the city planning department of the City of Norfolk,
Virginia. has proposed historic preservation regulations for an area
of the city called West Freemason. The area has been divided into
two zoning districts. a Core District_hnd a Transitional District, en-
compassing about fifteen city blocks in all. The historic designation
is accomptished through the zoning ordinance. The designated
areas become specific zones and are indicated as such on the city
zoning map. )

In addition to its historic zoning districts, Norfoik also has its his-
toric preservation regulations appiying to a single struci‘re—the
Hodges House. which is an historic estate surrounded by conven-
tional residential deveiopment. The boundaries of the proposed
designation extend only to the boundaries of the Hodges House iot,
encompassing only that specific buiiding.

Residentiai, commercial, industrial, or governmentai structures can
all be designated as historic sites or areas subject to the historic
preservation controls. As Norfolk's example shows, the scope of
the review can extend down to a single residential structure. as weil
as up to a multi-block area of the community.

The scope of historic preservation controis are defined by the de-
signation process, generally by specific ordinance. A recommenda-
tion to designate an historic buiidlng or area generally comes from 2
iandmarks commisslon and must be voted on by the local governing
body (i.e., city councit) of the community. Thia designation process
often involves notification to adjacent landowners, a public hearing,
and occaslonally reviewing the proposed designation agalnst state

QO Or federal guidelines for historic significance.
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Once a building or area has been designated, a number of develop-
ment activities become Subject to design review. For example, the

modei historic preservation ordinance proposed by the Nationai In-

stitute of Municipal Law Officers (NIMLO) states:

Section 11-710. (a) After the designation of an historic district, no
exterior portion of any building or other structure {including walls.
fences, light fixtures, steps and pavement or other appurtenant
features) nor above-ground utility structures, nor any type of out-
door advertising sign 3hail be erected, altered, restored, moved,
or demolished within such district until after an application for a
certificate of appropriateness as to exterior features has been
submitted to and approved by the Commission.*

Most other historic preservation regulations Surveyed take a similar
approach, requirlng a permit for new construction, any exterior
changes to existing buildings, moving any buildings or appurten-
ances to buildings or demolishing buildings within an historic dis-
trict. Also, zoning ordinances frequently list permitted uses with
histofic districts, and the specification of allowable uses within such
distri¢ts is also a common provision In many regulations.

The P se of Historic Preservation

Like other public design review controls, historic preservation con-
trois generally retate to the axercise of the police power by the
community, focusing on promoting the general welfare. Specifically,
these regulations recognize the cultural, educationat, and economic
value of historically and architecwrally signiflcant or unique build-
ing d areas, and seek to maintain this vaiue by preserving these
resoices intact. The purpose provisions of the Pioneer Square
Historic District in Seattle, Washington, spell thess purposes out in
great detail:

Section 1. Purpose. During the City of Seattle’s relatively brief
history. it has had little time in which to develop many areas of
consistent historical or architectura! character; it is recognized
that the Pioneer Square area of Seattle contains many of these
rare attributes that do exist and consequently is an area of great
historical and cuitural significance to the City of Seattle. There-
fore, in orde: that the Pioneer Square area and buiidings within-
Ihat area may not be injuriously affected\; to promote the public

'NIMLO. Model Hislorical Zoning Ordinance. 1‘1-710 lemphasis added).
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welfare, and to provide for the enhancement of this area and its
structures. thereby contributing to the social, cuiturai, and eco-
nomic weifare of the citizens of Seattle by deveioping an aware-
ness of its historical heritage. returning unproductive structures
o useful purposes and attracting visitors to the Gity; and in order
.# that a reasonable degree of control may be exercised over the
site development and architecture of the private and pubiic
- buildings erected therein, there jg hereby created a Ploneer
Square Historic District {herealter called *'Historic District’).®

. Most purpose clauses are not'as detailed as this one, but most con-
" tain similar provisions and purpose statements.

The Historic Praservation Review Process

Proposed development within a designated hidtoric district often
requires a permit, calied a certificate of appropriateness, that Is
issued by a landmarks or historic preservation comniission.

The application for a certificate of appropriateness generally Is
made to the planning, zoning. or building department of the com-
munity. and is required even if the applicant is going through other
permit review procedures In addition to the historic preservatio
review. For example, the Seattie, Wasgington. regulations stat¢ that
“*‘where modification of the exterior aE%earance of a structure,

the Historic District does not require a building or demoliti
notice of such intention shall nonetheless be fiied with ¢
intendent of Buildings and referred by him to the hist
tion board.” By appiying to the bullding department,
assured that the proposed development conforms to ocal building
codes or zoning standards beifore. it ever reaches the stage of
review by the historic preservation commisslon.

After preliminary review by the building or planning department, the
application is transmitted to the historic preservation commission
for Its review and public hearing. The applicant usually presents the .
proposais at the regular meetirig of the commission, which serves
concurrently as the public hearing.

The review (tself is similar to conventional d4sign review procedures
discussed earlier. The design or appearance of the project is asses-
sed against adopted design criteria and policies and approval, dis-

' approval, or approval with conditions are given. In Seattte, Washing-
. ton, the historic review board reviews the application, makes its fin-
dings, then transmits these findings in the form of a recommenda-

, tion to the planning commission, which acts on the project. in

1“ ' 13y T
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. posed deyelopments in the historic district.

Dayton, Ohio. the historic preservation commission ltseif makes the

final decision and transmits the formai findings and decision to the

buliding inspector for permit issuances and enforcement. As with

design review, the applicant may appeal the decision to a city coun-
wgil If the appiication Is denied or condltions are unacceptable.

The information required of an applicant as part of the review pro-
cessAS also similar to design review data. information may be re-
quested which shows sketches, drawlngs, photographs, descrip-
tions, materials. fenestration, coiors, and landscaping details of pro-

Vg

Private Design Review Controls

Private design review controls are similar to public techniques in
structure, but they may differ from public controls in application.
Where public design review is based on the public exercise of the
police power {and all of the constitutional constraints affecting that
authority). private design review reqiirements are established by
contract. Generally, this contract is a restrictive covenant provision
that is inserted into the deeds of ail lots sold within a residential
subdivision, and that requires the lot owrer to seek the permission /~
pf a design review committee of a homeowners' association (HOA)
before building on the lot. In granting this approval, the private
design review committee examines the appearance of the proposed
development and makes aesthetlc judgments about the appro-
priateness of the deslgn as compared to adjacent development or
the appearance of other buildings within the project.

According to a réport on design review by the Community Associa-
tlons Institute, Design Review. . . Architectural Control.(CAI-GAP
Report 2, 1978}, the purposes of the private design-review require-
ments are: (1) the establishment and preservation of a harmonious
designy for the community. and (2) the protection of the value of pro-
pert,z«ithin the communlty. Essentially, the purpose of private
design review Is ‘‘to keep the community looking iike a nice place
to live.”

Private design review procedures are often established in planned

unit developments (PUDs) and are set forth in the declaration of
B

h

*Seatiie. Washington. Qrd. No 98352, a5 amended by Ords. 90048 angd 102802. n.d.
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covenants, condltions and restrictions (CCRs) of the HOA. A pub-
lication. by the (1.8, Department of Housing and Urban Development,
theEederai Housing Administration, and the Veterans Administra-
,tion, Suggested Legal Documents for Planned Unlt Developmints .
(FHA Form 1400/VA Form 26-8200. Rev. October, 1973), suggests that
design review gr architectural review committees be established In
new PUD developments. This document contains model master
declaration of CC&Rs, and authorizes, in Article IX, the appointment
of an Archlitectural Control Committee by the Board of Directors of
the HOA.

The CAl guideiines for community design review suggest that crea-
tion. membership. purpose. procedures, and guideiines of the - ’
design review committee be set forth in the declaration of CC&RS of.
the HOA. A sample declaration cited in the guidebook states that no

.. development will be allowed without the written approval of the

Design Committee regarding: {a) the harmony of the exterior design
and locatlon in relation to, and its effect upon, surrounding struc-
tures, vegetation, topogradhy, and the overall community design of
{the PUD); {b) the character of the extertor materials; ard (c) the
qualivy of the exterior workmanship of the proposed development or
alteriation. The CAl guidslines suggest that detalled design cnﬂg:ia
be sét forth in the form of design guidelines adopted by the design
review committee~these design guidelines should contain both
design policies and specific design objectives that are applied to
development proposals before the committee. Procedures for the
timing, review, and approval should also b2 set forth within the
master deed and master deciaration of CC&Rs for the HOA.

Unlike public design review boards, private design review commit-
tees are not requirec to have architects or design professionals as a
majority of their membership or even among their members. Gen-
erally, the members of the architectural or design committee are ap-
pointed from among the members of the HOA by the Board of Direc-
tors, and the size of the committee oft~n may be smaller than that
encountered’in public design review boards—a three-member
design committee Is suggested In the CAl publication.

The legal principles governing private design review are those ot
contract law and real property law. Lot owners must be notified of
what is expected of them; they must be given some guidance as to
what Gonstitutes proper or acceptable design (either through design
policies, criteria, or standards in the covenants or design manuals
of the Board). and they must be given adequate guidance as to pro-

v
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cedures and schedules so that they can act according to the con-
tractual provisions running with their iots. Enforcement I8 also
through contraGt law, In contrast to public design review require-
ments, which are often enferved through local criminal law pro-
cesses. Violatlons aie v negotiated between a lot owner and the
design committee of the HOA, but, occasionally, recourse to the
courts by either party may be necessary to settle a dispute, Appeals
from a design review committee judgment about & particular pro-
posat may also be handled administrativety by recourse to the Board
of Directors of the HQA; this appeal Is analogous o the appeat pro-
cess to a city councll in public design review programs.

Y
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Appendix lI: Solar Installation
Guidelines: Three Examples

Pato Alto, Californis
Guldelines for Solar Installations in Palo Alto (July. 1978)
Options for Using the Guidelines ¢ '
Columbis, Maryland: Poriions for Guidelines for Resldential Solar Collec-
tors in Columbia (August, 1977)
Armond ~ Homeowner's Assoclation Guidelines tot the Aesthetic
Instalistion of'Solar Collectors (October, 1978, Galthesshurg, Maryland}
Architecturally Relaied — Instaltation Guidelines Liability

N\
Palo Alto, California:

Guidelines For Solar Installations in Pato Alto (July, 978)

The guidelines which follow are based on the discussion in Part | on
visuat probfems with solar installations, When staff prepares the
guidetines for public distribution, a very brief discussion of the
rationale behind the guidelines will accompany them.

Placement of Coliectors

1. Panels laid flat on the roof are usually the most compatible
with the form of the building.

To be certaln that you have sufficient collector area to do the
heating job. calculate the area of coilectors you need for your
roof siope and roof crientation.

Sk Rl . . ' I '

Ethclancy Undar Vatioys Isotalion Conduions

Most healing sEPICIIONS SvEn 10 the winter
F¥T Y & T range between 20° and 0'F whith s
easdy hanclad

Solar Heat Collaction at DHfarant
- T Angles

This graPh show3d the abPoximste
amount ¢f golar hoal that wilt be ¢l
ecled daily It each squara |

colgcior ataa ot ditterant pansl
anglas The diagram can b uded for
Ivatem Siong and LIt determination
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Locate the collector array so a-s to limit the need to remove or
trim trees. .

3. Locate the solar collectors s0 as to avoid light reflectios into
neighboring windows.

4. Locate the solar coHectors 30 that fupure buildings on adja-
cent lots will not obstruct suntight falling on your cotlectors.

Py
bl
H
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-
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5. Locate the collector array so that it lies between the visually
dominant lines of building and/or roof.

Y

ALY

6. Whera possible, iocate collectors where they(a {east visible
from a publlc streset and other properfies. *

Panel %un ting: .

7. If racks are used to mount the collectors, the smaller the
angle between the roof surface and the collsctors surface. the
better the golar collector will biend with the roof.,

8. A collector array placed over the ridge line will usually make
the installation dominate the roof.

9. Thin steel rack mounts are usually incempatible with the roof .
volume. Covering the triangular ends with the roof or siding
material usually makes the instatlation look better.

.




10. Installations that start.at the ridge line and end at the gutter,
usually ook better.

11. installation s with spaces between collectors do not ook as
good as panels that fit snugly together.
‘{Note: Some types of collectors require piping between
paneis.)

12. Minimize the amount of visible piping.

Color

13. When the color of the collector frame and the color of the roof
match, the installation will be less visible. .

14. The &olor of the piping should match the surface to which it is
attached.

(Note: Use nonreflective paint.)

15. Plastic bag coliectors and plastic tubing are usually unattrac-
tive. To locate them where they are least visible or yse a
screening device to block the view of them.

Optlons for Using the Guldelines _
Several options exist for using i%ines effectively — from

merely distributing them to intereste rsons to providing design
review and consultation.

A survey of residents interested in installing solar systems indicated
that 88% of them thought that homeowners would benefit from some
architectural.design review of solar installations at no charge.
However. only 14% of the residents pelieved that the Architectural
Review Board should have approval power over solar installations
on singie-family houses. (See Appendix Il.} Based on the survey and
the seriousness of the aesthetic problems as identii:ed by ARB and
staff, the following implementation procedure is proposed.

The Inspectional Services Divislon will route all solar installations
to the Planning Department. Planning stalf will rate each propos-
ed instaltation according to the rating system in the following
table.

For those instaliations exceeding 1.5 on the rating scaie. Planning
stafl or the ARB will make design suggestions prior to issuance
ol building permits,

Staff anticipates approximately one-third of ali applications to score
o over 15 points in the rating at first, and then to diminish rapidiy as

ERIC 14,
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the guidelines become familiar to users. If the present demand for
solar Installations does not significantly increase, this can be handl-
ed by present Planning and Inspectional Scrvices staff.

k

Solar instaliation Rating System

Add total points on each ltem checked In the “yes" column. if total Is over
1.5, Planning staff makes design suggestions prior to issulng bullding per-
mits or supgests ARB review

No Yes Rating
1. Do 'collectors reftect Into nelghborlng win-

dows? 1
2. Is Instsllation visibfe from the sireet? 1
3. Will trees be removad or trimmed? 1
4. Is installation higher than ridge tine? 5

3. Does Installation stand more Ihan 3" above
the roof syrface? -3

6. Is the color of collector frames compatible .
with the roof? 5

7. Is the plping visible and does it blend with
the syrface it 1s aitached to? 5

8. Are the ends of the panel arrays not coverad
or are mounting bracketis visible? 5

Columbia, Maryland: Portions of Guidelines for
Residential Solar Collectors in Columbia
(August, 1977)

a. Architecturally collectors appear irappropriate on traditional
homes since they are contemporary in character and conse-
quently are discouraged. However. if required. a location on a
side or rear facing roof slope or a free standing collector in
the rear yard would be the most appropriate. Where the col-
lector needs to be located on the front of a traditional house,
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it shouid be incorporated intg the garage roof where it Is like-
ly to'be less obtrusive than on the maln roof. See page 8,

b. Large heating collectors usually providing the primary heating

source for a house, and jacated on'a sloping roof, should
appear integral with the roof construction and not an appen-
dage laying on top of it. Construction detalls at ridge. eaves
and verge (or valley) are critical in achieving this appearance
aqgd should be comprehensively illustrated on construction
plans. The use of a barge board of the same depth for all
verges is imperative. See page 12. Primary collectors on flat
roofs should be set back from the eaves and concealed from
view by a parapet unless initially integrated as a visual feature
of the architectural design of the house.

¢. Small ancillary collectors generally used in supplementing the

domestic hot water supply and not exceeding €0 sq. ft. + may
be laid on top of sloplng roofs and project above thé general
roof surface to simulate the appearance of a skylight. Any col-
lector larger than this should follow the guidelines in item a,
since its size would make it a major visual feature of the
house. See page 9.

d. Materials should be glass with wood or metal frames detailed

to avoid ledges catching water. Plexiglass is not accepfable
since it is liable to sag giving an unsatisf‘actor)dr appearance.

e. Exposed pirz work will not be permitted.
f.  Al} frames, fiashings. etc. should be painted to match the ad-

Jacent roof surfaces in color or to match the house trim cotor,
whichever is least obtrusive.

9. Approval of the Architectural Committee must be received

Q

prior to the construction of any solar coliector whether
attached to a house or free standing.

A solar collector for a new house should be included with the usual
drawings submitted by the builder to the H.R.D. Architectural
Committee for architectural approval.

The addition of a solar collector to an existing house should be
submitted to the appropriate Village Community Association. Su
mission drawings should include a site plan plus elevations of !?;
house showing the appearance of the collector and constructidn
detalls showing how it is to be installed. For sloping roof instatla-
‘ions submit also details illustrating the terminatlon at roof ridge

[-R] Crerge (or valley) and eaves.

IText Provided by ERIC
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Armond Piscopo, Homeowner's Association
Guidelines for the Aesthetic Instaliation of Solar
Collectors (October, 1978, Gaithersburg,
Maryland).'

Architecturally Related -~ Installation Guidelines

Five items can be identified as major contrlbuting factors in deveiop- .

ing architectural compatibillty between solar collectors and the
home. These items relate to solar collector Style, Color, Arrange-
ment. Mounting and Piping (SCAMP). Each of these Items Is
discussed separately; but only to the extent that they affect the
appearance of the instalfation. .

1. Solar Collector Style

Most commercially avallable solar collectors designed for
domestic hot water Systems are acceptable.

Homemade. “‘Improvised’ coliectors are generally not
dcceptable,

Solar collectors used to generate domes*'c hot water for the
residential market are rectangular in shape and usually 2 to 3 feet
wide, § to § feet long and from 4 to € inches deep. The glass surface
of these collectors Is flat, although at least one manufacturer offers
a collector with a curved or arched surface.

2. Solar Cotlector Color

Only one color must be associated with the solar collector
ingtallation.

The color selected must biend harmoniously with the surface on
which collectors are mounted. In the case of ground coliectors the
color setected must be compatlble with the background against
which the collectors wil! be viewed.

The frame of most commercially avallable solar ¢ollectors can be
painted. Therefore, the solar collector frame along with any support-
ing structure and hardware must all adhere to the *‘single-color"”
criteria in order to minimize contrast.

‘Mary Freelins’ illustrations for the Guideiines viere the basis of the drawings In this
volume. by Dava Lurie

1
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3. Arrangement of Solar Collectors
Solar collectors must be Qrouped together.

Perimeter lines of the collectors should be aligned or
centered with other elements of the home' 8 exterior, such as
windows, doors and surface edges.

Visua) appeal Is influenced by many factors. Geometric balance,
proportion and composiﬂon are a few examples of such factors and
are unique to every installation. These factors should be reviewed
thoroughly when considering the exaci plagement of the collectors
on a roof or wall. /

4. Mounting Solar Collectors

Solar collectors may be’inlald into the surface, mounted flat
on the surface, or raised an inch Or so paraliel to the surface
on which they aré mounted.

"*Racks'’, which provide collectors with slopes different from
the surface on which they are mounted, must be enclosed.
-The enclosure must be architecturally compatible with the
home In both materiat and cotor. -

Ground coilectors must also be rack-mounted th an enclo-
sure which Is architecturally compatlble with the home in both
material and color.

Rooftop Coliector with Air Space

———
T ———
R———
i

Air Space .

Appendix II. Sotar Installation Guidellnes

It has become widespread practice to mount roof collectors an Inch
or so above the roof as-illustrated. This will allow rainwater or melt-
ing Snow to pass under the coilectors, and avoids the difflculty
assoclated with caulking and the vlsual objections with metal flash-
ing. normally assoclated with inlaid and flat-on-the-roof type mount-
ings. ;

Wall collectors wilkalmost always require a rack to establish the

proper tilt angle. The design of a rack to support a-wall collector is

essentially the same as that for a roof collector. 4 a

Numerous designs are posgsible with ground coilectors. The home-
owner may choose to utilize the ground coliector enclosure as a

tool shed in e yard of the home. In some cases it may be possible .
to inlay solar collectors into the side of a small hill or berm on the

property. .
In ail cases the color of the enclosure must adhere to the same

. single-color chosen for the entire ingtallalion All mounting hard-

ware such as bolts, screws, washers, mounting angles, and clips
should be protected against corrosion and should consist of
galvanized steel, aluminum or other noncorrosive metal.

5. Plping
All manifoid plping must be enclosed. ~

Plping to-and-from manlfolds should be routed through the
interiot of the home.

Rooftop Colleftors with Manifold Covers

Inle nifold Cover
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#
Intet and outlet manlfold plpes are generally routed external to the
collectors and are wrapped with insulation. To avQid the appearance
of these insulated pipes they are required to be enclosed with a
cover. The covers may be an extended part of the solar collector

frame, as IHustrated.

It may become necessary to rack mount solar collectors to achieve
the proper tilt angle. Such a decision should be based on the
recommendation of a quallfied solar industry representative. While
the rack {i.e. the metal frame supporting the collectors illustrated in
the accompanying figure) may be necessary to achieve the proper
technical performance. it can detract from the architecture of the
home. Therefore, ail sides of a racx supporting any solar collector
must be enclosed. The enclosure will give the collectors an appear-
ance of continuity with the lines of the home. Two variations of rack
mounted celisctors, with enclosures are illustrated. Innovative
combinations of solar collector styles, arrangeménts and enclo-
suras. are numerous. In each case the solar unit as a whole must
be geometrically compatible with other architectural features of the
home. The complete solar unit may be mounted flat on the roof or
raised an inch or 0 to allow rain or melting snow to pass under the
unit. '

In the event that it becomes absolutely necessary to run inlet and
outlet piping external to the home, it must be enclosed in a single

- E3

Rack for Rooftop Collectors

LY

) éonduit. Such a conduit must be square or rectangular in shape,

made of wood and painted the same color as the surface on which It
Is mounted. Conduits must run paraliel to the surface lines on which
. {hey are mounted and hidden under overhangs wherever possible.
Inlet and outlet oiping for ground collectors must be buried below
ground level.

Only one pair purging 'mechanlsm may be visible and must not pro-
trude more than 4 inches from the outiet manifold. Some insulation
around the air purging mechanism may be visible.

Liabikity

1. The Afsociation assumes no responsibility for the solar collector
system. its performance or for structural damage. wind damage or
glare resulting from the design, installation or use of the collectoq
system. .

2. These guidelines do not supercede local building. plumbing, eiec-
jricai, fire and safety or health codes. It is the responsibility of the
homeowner to acquire all necessary county permits in addition to
architectural approval by the Association.

3.The Association assumes no responsibility in disputes involving
rights of access to sunlight. either at the time of the.installation
or anytime in the future. *

Rack-Mounted Rooftop Collectors with EncloSures #




 Appendix 111

&

References

Design Review:

American Bar Association. Junkyards. Geranium$s and
Jurisprudence: Aesthetics and the Law. Proceedings of National In-
stitute Conference, June 2-3, 1967. Chicago: The American Bar
Assoclation, 1967.

American Institute of Architects. Design Review Boards: A Hand-
book for Communities. Washington, DC: American Institute of
Architects. 1974,

Ashmanskas, Donald C. Design and Site Review Boards: Aesthetic .
Control in Local Government, Management Information Service i

Report, Vol. 7, No.-2, Part B. Washington, DC: International City
Management Association, 1975. .

Carnes. Charles N. and C.M. Smart, Jr. City Appearance and the
Law. Fayelteviile: University of Arkansas Press, 1970.

City of Palo Alto. Proposed Solar Guidelines. Palo Alto. CA, July 11,
1978.

‘Community Associations Institute. ''Design Review . Architectural

Control Guide for Association Practitioners Report 2., Communit
Associations Institute, 1832 M Street; N.W., Washington, DC 2003§.
1978. !2 Pp.

Henley, TA. “Beautiful as Welt as Sanitary — Architectural Control
by Municipalities in lilinois,’” 5 Iit. B.J. 36 (1970).

Howard Research and Development Corporation, Design Depart-
ment. Guidelines for Residential Solar Collectors in Columbia,
Maryland. Columbia. MD, May 1977. 5 &

“ . @ A

T



Appendix lll. References

Masottl, Lewis H. and 8Bruce |. Selfron. "’ Aesthetlc Zoning and the
Police Power,'' Journal-of Urban Law 46 (1969).

'McCue. Gerald M.. F.A.lLA.'Creating the Hulpan Environment
Urbana: University ot Hlinois Press. 1970.

Michelman. F. “Toward a Practical Standard for"Aesthetic Regtﬁ)
tions.'" 15 Practicing Cawyer 36, 42 {1969).

Moraw ski, Stefan. Inquiries into the Fundamentals of Aesthetics.
Cambridge:’The M.1.T. Press. 1972,

Piscopo, Armond. ‘‘Planning for the Aesthetic Installation of Solar
Collectors on Existing Homes,'' published by the author, 8801 Canal
Rd. Gaithersburg. MD 20760. 1878. 38 pp/ .

Regional Plan Association. Inc. Pianning and Community Appear-
ance. New York: The Association, 1958,

Seattle Department of Community Elevelopment. Special Review
Districts. Seattle: The Department, 1977.

mith, Baird M. “‘Conserving Energy in Historic Buildings, Preserva-
ion Brief 3.”" Office of Archeology and Historic Preservation,
Heritage Conservation and Recreation Servics. U.S. Department of
the Interior, Washington, DC 20240. April 1978.8pp. ¥

Thayer, Robert Jr. “Bringing Solar Design out of the Dark Ages.”
Planning December, 1878, Chicago, IL: American Planning Associa-
tion.

Solar Energy and Enargy Conservation:

Adams. Anthony. Your Energy Efficient Homes Charlotte, VT:
Garden Way Publishing. 1976. .

An jllustrated introduction to site planning and building density for
energy conservation. .

American Ingtitute of Architects Research Corporation. Regional
Guidelines for Buildiig Passive Energy Conserving Homes. Wash-
Ington, DC: U.S. Department of Housing and Urban Development'
1978.

A resource book that divides the United States Into 13 ofimatic
regions and gives design considerations for each. -

American Planning Association. Protecting Solar Access in Naw
Residentlal Development: A Guidebook for Planning Officials.
noc@ue MD: National Sglar Heating and Cooling Information
Center, 1979,

A gulde to using conventional land-use cgntrois to protect sofar ac-
cess, includes basic information on accgs and model regulations.

. Site Planning for Solar Access: A Guidebook for

.Cheshlire Buoks 1976.

Devetopers and 'Site Planners. Rockville, MD: Nationai Soiar Heating
and Cooling Informatlon Center, 1979, -

\
A guide to solar access site ptanning. including ‘residential develop- ‘
ment design. landscaping. and private agreements to protect solar (
access. |

i
> y )

American Society of Landscap&%nects Foundation. Landscape

Planning for Energy Conservation. Reston. VA: Environmental

Design Press, 1877, ¥

A guide for planning with vegetation and landforms. Includes sec-
tions on site selection and analysis and site planning for solar archi-
tecture. A number of case studies are given for various climatic
regions. '

Anderson, Bruce. The Solar Home Book. Harrisonville, NH:

A book on passive home design and concepts piving an introduc- *
tion to solar hot water systems.

“Energy and the Butlder: Proper Site Orientation Saves Energy,’ *
Professional Buitder. 43, September 1978,

An article giving an overview of siting principles d'evelobed by Pro-
fessor Wayne Shick of the Unlversity of lilinois on how to orient
buildings, windows, and overhangs to congerve energy.
6 1
i
First Passive Sotar Home Awards. Rockville, MD: Natienal Soiar
Heating and Cooling !nformation Center, 1979,

Presents the state-of-the-art designs that won the competitionsspon-
sored by the U.S. Department of Housing and Urban Developmant,

155

L]




_ Living Systems. Davis Energy Conservation Report. Winters, CA:
- Living Systems, 1977.

This report describes the Davis Energy Conservation Project, includ-
ing.the Energy Conservation Building Code, planning for energy
conservation. climate analysis. public education progsams. and solar
homes. e

Lynch. Kevin. Site Planning. Cambridge. MA: MIT Press, 1971.

A classic text on site planning.

Olgyay. A. and V. Oesign with Ciimate. Princeton. NJ: Princeton
University Press, 1963.

A comprehensive book on climatically adapted building design ano
planning.

Robinette. G. Plants/People/and Environmental Quality. GPC Stock
No. 2005-0479. Washington. DC: U.S. Government Printing Office.
1872,

A gradliic presentation showing how to use piants as environmental
é planning elements for modifying the impact of wind, solar radiation,
air pollution. noise, and visual blight,

Sun Angle Calculator. Toledo. OH: Libby-Owens-Ford, 1975.

- Calculates sun angles and azimuths in the Unit%SﬂaféE%m 24°
North Iamude in 4° increments.

Sunset Western Garden Book. Menlo Park, CA: Lane Publishing
Company, 1972.

An index of ornamental plants and their uses in the western portion
of the United States. The book includes maps of the microclimates
of the West and indicates which plants are best adapted to them.
The maps can serve as valuable design tools making the book
useful for landscape planning.

Thomas. et al. Overcoming Legal Uncertainties about the Use of
Solar Energy Systems. Chicago. IL: Amefican Bar AsSociation, 1978,

A booklet that discusses the major legai issues likely to arise in the
use of solar energy systems.

15y

\

_——

Appendix |ll, References

Pllnnlng

American Planning Assoclation. Protecting Solar Access in New
Residential Development: A Guidebook for Planning Officials.
Rockville. MD: National Solar Heating and Cooling In(ormatuon
Center. 1979.

A gulde to using conventional land-use controls to protect solar ac-
cess, includes basic.information on access and model regulations.

American Planning Association. Site Planning for Solar Access: A
Guidebook for Residential Developers and Site Planners. Rockville,
MD: National Solar Heating and Cooling Information Center. 1979,

A guide for de\ieIOpers. site planners. and bullders in the design of
residential developrents for solar access. Includes general design
approaches and specific design strategies.

American Society of Landscape Architects Foundation. Landscape
Planning tor Energy Conservation. F.eston. VA: Environmental-
Désign Press. 1977.

A guide for planning with vegetation and landforms. Includas sec-
tions on site selection and analysis and site planning for sofar archi-
tecture. A number of case studies are glven for various climatic .
régions, r

County of Sussex. A Design Guide for f!esidential Areas. London,
England: Anchor Press, Ltd., 1973. '

A British study of residentiat planning. Includes design standards
for narrow streets and pedéstrian walkways; covers a wide variety of
key planning elements.

OeChiara, J. and L. Koppelman. Urban Planning and Design
riteria. New York, NY: Van Nostrand, Reinhold. 1975.

A handbook on residential, commerclal. industrial, and :nsmutional
planning standards, emphasizing conventional planning practice and
containing little on efficient or sofar access planning.

. Manual of Housing Planning and Design Criteria.
Englewood. Cleffs. NJ Prentice-Hall, 1975, .

This handbook is similar in format and content to Urban Planning
and Design Criteria except that it concentrates on housing and sub-
divisions.

{6g

at




E

Q

RIC o

Appendix ill. References

first Passive Solar Home Awards. Rockville. MD: Nationa! Solar
Heating and Cooling Information Center, 1979.

Presents the tg.o.t‘the-art designs that won the competition spon-
sored by th ~3 pepartment of Housing and Urban Development.

Lynch, Kevun Slte Plannmg Cambridge. MA: MIT Press, 1971.
A classic text on site planning.

Land Design/Research. Cost Effective Site Planning: Singie Family
Development. Washington, DC: National Association of Home
Builders, 1976,

An introduction to planning compact and energy-efficient sub-
divisions.

Living Systems. Daws Energy Conservation Report. Winters, CA:
Living S{stems, 1977.

This report describes the Davis Energy Gonservation Project, inciud-
ing the Energy Conservation Building Code. planning for energy
conservalion, climate analysis, public education programs. and solar
homes.

National Association of Home Builders. Land, Development Manual.
Washington. DC: National Association of Home Builders, 1974.

A guide for the housing developer. Solar and energy-conserving
topics are not emphagized. but other basic planning considerations
are presented.

[

Nalional Solar Heating and Cooling Information Center (NSHCIC). A
Forum on Solar Access. Rockville, MD: NSHCIC, 1977.

A transcript of the proceedings of a forum on solar access held by
the New York State Legislative Commission on Energy Systems, in
July. 1977. Contains an overview of useful information and opinion

on the various legal aspects of solar access proteclion and regula-
tion.

. State Solar Legivlation. Ruckville, MD: NSHCIC,

1979.

An overview of state iegislation aftecting the use and installation of

solar energy equipment. It includes a summary of the retevant state
legislation in existence in February 1980. and is periodically updated
fo reflect new laws and statutes.

16}

Office of Comprehensive Planning. The Land Book. New Hampshire:
Office of Comprehensive Planning. 1976.

A manual prepared for the Office of the governor of the state of New
Hampshire that is designed to acquaint focal officials with the

* benefits, principles. and technigues of community land use plan-

ning. There is a strong emphasis on the use of natural resource
information in the planning process.

Planning Advisory Service. Cariny for the Land. Planning Advisory
Service Report No. 328. Chicago. iL: American Planning Association,
1977.

A report published by the American Planning Association on how
environmental and natural resource concerns $hould be incor-
porated into the site planning process for new development. In-
cludes chapters on planning with environmental resources in mind,
reviewing development proposals. and sources of technical assist-
ance. Explains how to use a natural resource and environmental
overlay technique in site planning and reviewing site plans.

Real Estate Research Corporation. The Costs of Sprawl. Stock No.
4111-0021. Washington, DC: Government Printing Office, 1977.

A detalled analysis of economic, environmental, social, and direct
costs of urban sprawl.

. Working Papers on Marketing and Market Ac-
ceptance. Washington, DC: U.S. Department of Housing and tirban
Development, 1978.

A two-volume work examining the potentials and problems of mar-
keting solar homes. Contains information on financing, marketing.
characteristics of solar purchasers and builders, and the impact of
lending institutions on consumers,

Robinette, G. Plants/People/and Environmental Quality. Stock No.
2905-0479. Washington, DC: U.S. Government Printing Office, 1972,

A graphic presentation showing how to use plants as environmental
planning elements for modifying the impact of wind, solar radiation,
air pollution. noise, and visual blight.

Sunset Western Garden Book. Menlo Park. CA: Lane Publishing
Co., 1972.

An index of ornamental plants and their uses in the western portion
of the United States. The book includes map? of the microclimates

\ 4 6;:,

i




of the West, and which plants are best adapted to them. The maps
themselves can serve as valuable design tools making the book
useful for landscape planning.

Thomas, et al. Overcoming Legal Uncertainties about the Use of
Solar Energy Systems. Chicago. iL.: American Bar Association. 1978.

A booklst that discusses the major legal issues likely to arise in the
use of solar energy systems.

U.S. Department of Commerce. Climatic Areas of the United States.
Ashvifle, NC: Publications Unit, National Climatic Center, 1974.

A compendium of maps and data that Hlustrate climatic variations in
the United States.

Waeiner. Michaei. Plant a Tree. New York. NY: Collier Books, 1975.

A handbook that describes tree species and characteristics; in-
cludes a guide to planting and maintaining trees in various climate
zones.

Bullding

Adams. Anthony. Your Energy Efficient Home. Charlotte, VT:
Garden Way Publishing. 1976.

A pasic. illustrated introduction to Sie glanring and building density
for energy conservation.

American Institute ot Architects Research Corparation. Regional
Guidelines for Building Passive Ene:gy Conserving Homes. Wash-
ington, DC: U.S. Department of Housing and Urban Deveiopment,
1978.

A resource book that divides the United Siatcs 1nto 13 climatic
regions and gives design considerations for eaci

. Solar Dwsliing Design Ccncepts. Washington,
DC' U.S. Department of Housing 2ng Urban Development. 1978,

An introduction to solar building des.gn with ar emphasis on active
systems.

Anderson. Bruce. The Solar Home Brok. Rarrisvilie, NH4: Chesire
Books. 1976.

LINP

'I?.j

——

Appendix Ill. References

A book on direct {i.e. passive) home design and concepts, giving an
introduction to Solar hot water systems.

ASHRAE. Handbook of Fundamentals and Product Directory. New
York. NY: 1972, )

A standard reference for thermal analysis methodology and detailed
information on thermal properties of materials, Also contains data
on climatic design conditions. solar radiation, and window shading.

Building Reséarch Institute. Solar Effects on Buildings. Publication
No. 1607.

A compilation/bf technical articles on solar energy and buildings. -
Concentrates on windows and skylight design and pertormance.
Eccli, Eugene. Low Cost Energy Efficient Shelter for the Owner and
Builder. Emmaus. PA: Rodale Press. 1976,

A design manual on energy-efficient homes; includes many sections
on windows, doors, vents, and other key house components.

"‘Energy and the Builder: Proper Site Orientation Saves Energy.”’
Professionai Builder, 43, September 1978. 83-91.

An article giving an overview of siting principles de\eloped by Pro- ’
fessor Wayne Shick of the University of lllinois on how to orient
buildings, windows, and overhangs t0 conserve ensrgy.

Geiger, R. The Climate Near the Ground. Cambridge. MA: Harvard
University Press. 1975.

A detailed s‘cientific text which covers the principies of
microclimatology. mainly in agricultural and forestry applications.
Givoni. B. Man, Climate. and Architecture. London, England:
Elsevier Publishing Co.. 1976.

A comprehensive book on human comfort and thermal pertormance
of buildings. Contains quantitative descriptions of the thermal per-
formances of building materials and design features, such as
ventilation and window shading.

Leckie, et al. Other Hornes and Garbage. San Francisco. CA: Sierra
Club Books, 1975.

This book covers a wide variety of information on self-sufficient
residential energy systems such as wind, water, Solar and methane,

s

164




Appendix lll. References

National Solar Heating and Cooling information Center INSHCIC). In-
stallation Guidelines for Solar DHW Systems in One- and Two-Family
Dwellings. Rockville, MD:NSHCIC, 1979,

Oigyay. A. and V. Design with Climate. Princeton, NJ: Princeton
University Press, 1963.

A comprehensive book on climatica,lly adapted building design and
planning. : '

. Solar Contro! and Shading Devices. Princeton.
NJ: Princeton University Press, 1957.

Similar to 'Design with Climate but focuses on solar radiation as a
key ciimatic influence,

Strock. et al. Handbook of Air Conditioning, Heating, and Ventilat-
ing. New York, NY: Industrial Press, Inc. 1975,

An engineering manual similar to ASHRAE's.

Sun Angle Calculator. Toledo. OH: Libby-Owens-Ford, 1875,

Calculates sun angles and azimuths. The calculator covers the
United States from 24° north latitude in 4° increments

Total Environmental Action. Solar Energy Home Design in Four
Ciimates, Harrisville, NH: Cheshire Book, 1975,

Shows four solar homes that use both active and passive systems to
provide heat. cooling. and domestic hot water.

University of Colorado, Solar Applications Laboratory. Heating and
Cooling of Residential Buildings: Sizing Installations and Operating
of Systems. Washington, DC: U.S. Department of Commerce, 1977,

A two-voiume set of technical handbooks for use in training techni-
cians to design, install, and operate solar heating and cooling
systems for residential buildings.

Wade, A and N. Ewenstein. 30 Energy Efficient Houses You Can
8uild. Emmaus. PA: Rodale Press, 1977.

Contains photographs, drawings, houseplans, and narratives on
solar and energy-conserving homes.

16,




