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CHAPTER I

INTRODUCTION

-This report establishes economic feasibility criteria

for considering the use of passive solar design. In light

of the growing cost of supplying the energy demands of the

Air Force, a method is needed to simplify the adaptation of

passive solar heating and cooling in future building con-

struction.

This section presents an overview of the current

energy availability situation faced by the United States.

Several viewpoints projecting the availability of fossil

fuels for the next century are presented.

The use of energy is an essential aspect of man's sur-

vival and. in the development of society in general. The

prosperity and social wealth of the United States has

steadily increased, dramatically since World War II, and

along with this increase in domestic well-being there has

been a steep rise in energy consumption. This can be

attested to by the fact that the United States, although

comprising only 6 percent of the world's population, cur-

rently consumes 33 percent of the world's total energy out-

put (Bzadley & Carlson, 1975). Of the energy consumed,

48 percent is oil, 26 percent is natural gas, 19 percent

L1
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is coal, 4 percent is nuclear, and the remaining 3 percent

falls into the "other" category (DOE, 1979). Although it

has been known for some time fossil fuels are available in

finite supplies, in practice the world has behaved as if

they were inexhaustible (Carr, 1981).

The sobering reality of dwindling energy sources has

only recently become evident to the consumer. Information

released by the Exxon Corporation in their report, World

Enerqy Outlook, suggests the near horizon doesn't indicate

any relief for the consumer. In fact, they reveal the con-

sumer of the future will be paying a good deal more for

energy. This will primarily be due to fewer oil discover-

ies, which will have to be drilled at greater depths, in

more physically hostile locations, more remote from the

marketplace (Exxon, 1979). Nevertheless, world energy

demand, expressed as equivalent barrels of oil, is expected

to grow from the current daily demand of about 100 million

barrels to 130 million by 1990, and 160 million by the year

2000 (Exxon, 1979). In contrast to a growing demand, it is

predicted production will not be able to continue growing;

in fact, quite the opposite is expected to happen. Produc-

tion is anticipated to level off and eventually deplete the

world's reserves by the year 2025 (Department of the Navy,

1979).

Many of the predicted scenarios for a world in such a

situation are rather dire. for exmple, the following

2
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scenario projected by George arienthal, the Deputy

Assistant Secretary of Defense for Energy, Enviroment and
Safety:

The end of oil will not, of course, come with a bang.
it will be more like Chinese water torture than the
guillontin . With every passing year there will be
less oil available for the consumer. Prices will rise
inexorably. Everything which is tied to energy will
increase in cost as the cost of energy climbs. in a
modern industrial society it is hard to imagine any
goods or services which are not inextricably linked to
energy. The poor will be the first affected. Poor
nations, with low foreign exchange reserves, but a
desperate need for capital, will be forced to a pre-
industrial society. Poor people in the developed
nations will find it impossible to afford to drive a
car, heat their homes comfortably in the winter, or
cool them in the summer. As the situation worsens,

-small businesses will fail, large industries with high
energy needs will be hard pressed to stay solvent,
suburbs that are not served by mass transit will
wither, cities will become suoh more crowded and recrea-
tion which is energy intensive will disappear for all
but the super rich. (DOD, 1979, p. 3)

Because of the rapidly increasing price of oil, there

is a need to find a petroleum substitute that is cheap and

plentiful. Coal fills both requirements according to a

recent World Coal Study directed by Carroll L. Wilson of the

Massachusetts Institute of Technology. It is estimated that

the world' s technically and econonically recoverable coal

reserves would last about 250 years at the 1977 rate of

production*-2. billion tons. Lance the United States

possesses more than one qWterof the verld's assets, it

could supply itself fo more than 100 years, eve, with

stepped-up produetion. I" study coluded that ooal will

A



have to supply between one-half to two-thirds of the

world's energy needs by the turn of the century (Carr,

1981).

However, for any known source of energy, there is a

drawback. An noted earlier, petroleum supplies are limited

and the cost is greatly increasing. Nuclear energy is

enormously expensive and is constantly plagued by environ-

mentalist opposition, particularly in light of the Three

Mile -sland episode and other related incidents. Although

coal is abundant and available, burning certain types of

coal is thought by many scientists to produce a "green-

house" effect which may ultimately elevate the overall earth

temperatures in the atmosphere (Carr, 1981). These consider-

ations greatly accentuate the need to develop renewable

energy sources. However, despite this need, advances in

the alternate energy field have been slow and often dis-

appointing. The situation can be sumed up in the words of

George marienthal as follows:

Solar (active) energy is not yet cost effective in most
areas, except for hot water heating and a handful of
experimental projets oeored by the United states
Government and large utility oqpanies. Further
retro-fit projects on existing buildings require sub-
stantial capital outlay. . . . Fusion, which has great
promise for nonpolluting, renewable source, is several
decades away from oaimercial use, in the judgement of
the moat knowldgeable pe0-1e. Zn addition to tech-
nical development issues, the fusion process also
demands prodigious amounts of oapital. tydre-eleotric
power can still be developed in som areas of 'he
Gour bt fr each rLv .dawm d, we lose m irre-
placeable scenic area, aid envircomntalists are
strongly opposed to further dam building. Wind power



has advocates in certain areas where the wind blows
steadily, but cannot be widely used, since in most
areas, wind is too sporadic to justify the investment.
(DOD, 1979, p. 4)

Perhaps the alternate energy source greatly overlooked

is passive solar energy. Although passive systems are

simple in concept and use, 'have few moving parts and

require little or no maintenance," they have been greatly

overlooked by architects and builders. This is primarily

due to the feeling that to adequately design using passive

features is too technical, time-consuming and cumbersome in

application (Nazria, 1979, p. 1). However, research over

the past five years has simplified the design of passive

solar systems. With this in mind, and in light of the

rising cost of fossil fuels, passive solar design must now

be considered.

Defining Passive Solar gnergy

A passive solar system is defined by the National

Bureau of Standards as:

An assembly of collectors, thermal storage device(s)
and transfer media which converts solar energy into
thermal energy and in which no energy in addition to
solar is used to accomplish the transfer of thermal
energy. (Allan & Ttanaeier, 190, p. 4)

Other definitions are les8 restrictive on the dependency of

external eMIf onMoe or mechanLal equLpment. For.

eMole, the Shegr7 ftsefth and Developmsnt Atnistration

(CA) specifies that when the titeral energy needed to

run a passive solar systoem is les than one fifth of the

----------------------



energy produced for heating or cooling,, it can quality as

a true passive system (1977). Such incorporation of mech-

anical energy to transfer heat through a passively designed

structure is referred to as a whybrid systemn (Lumsdaine &

Lumsdaine, 1982).
In more general terms, a passive system heats or cools

a structure through the natural heat transfer mechanisms

of convection, radiation, conduction and evaporation with

minimal use of mechanical systems such as fans or dampers.

Problem Statement

The Air Force has encouraged the use of passive solar

application in future construction; however, no proven

method exists for determining in a simple, straightforward

approach when and where it should be used. Research into

the specific criteria involved in the effective evaluation

of passive systems is needed.

Research Question

Now can designers of Air Force structures, both new

construction and retrofit projects, quickly and reliably

calculate whether passive solar application is cost effec-

tive given the designer's local conditions? This evaluation

method would be usful to both the operating locations sub-

aitting designs " well a the parent Major Cmd charged

with design evaluation and approval.

6
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Scope and Limitations

This research report is focused on passive solar heat-

ing applications to the design of single-story structures.

New construction will be principally addressed; however,

renovation and retrofit designs may be adaptable to the

analysis tool. There will be no discussion of active solar

interfacing. In addition, the economic evaluations will be

restricted to the use of life-cycle costing. The derivation

of the analysis method is targeted specifically towards

the base design engineer, although its use will also be

applicable to the Major Comands.

Procedure

Brief investigation of the applicable passive solar

techniques will be conducted followed by a review of the

geologic and climatic conditions effecting their perform-

ance. Relevant Air Force directives and guidance will also

be examined. Current design and sizing procedures will be

reviewed emphasizing those beneficial to the preliminary

planning phase of Air Force facility construction. A cross-

section of users will be surveyed to determine existing

expertise in the passive solar design area. Finally, an

appropriate graphical tool will be developed to assist the

designer in evaluating the economic feasibility of passive

solar design.

7
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CHAPTER 11

REVIDW OF THE LtTERATURE

A review of the pertinent literature in the field of

passive solar design was conducted with emphasis on the work

published since 1977. The specific items relevant to this

report are briefly discussed in this chapter. These topics

include: comfort, passive solar techniques, employment of

passive solar concepts, and Air Force application of pas-

sive solar design.

Comfort

There are a combination of factors in the environment

which contribute to our sense of comfort. McQuiston and

Parker (1977) in their book Ueatin@, Ventilating, a9d Air

Conditionina give three criterion for determining comfort

conditions. They are, in order of importance, temperature,

humidity, and air motion. An average adult male loses

approximately 400 British Thermal Units (BTUs) per hour of

heat energy to his surroundings (Masria, 1979). This beat

is dissipated through radiation, convection, ad evapora-

tion. When the body is =3ablw to get rid of this heat due

to abient t-mpeatur., humidity, or air motica, or if more

heat than this is needed to r.ate internal body

6.
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temperature, discomfort is experienced (XcQuiston I Parker,

1977).

Methods of measuring perceived comfort relative to

temperature, humidity, and air motion vary widely; however,

several indices directly evaluating the effect of surround-

ings on human sensation have been developed (McQuiston &

Parker, 1977). The dry bulb temperature is the more com-

monly used and is most effective in colder climates with

the relative humidity varying from 40 to 60 percent. In

warm climates, or when the relative humidity is higher than

60 percent, the wet bulb temperature is a good single mea-

sure of expected comfort.

The mean radiant temperature (MRT) is another often

used direct index. This is a measure of the average surface

temperatures of all surrounding surfaces in an enclosed

space (Balcomb, Barley, McFarland, Perry, Wray, & Noll,

1980). According to Mazria (1979), a 10 F change in MRT

has a 40 percent greater effect on body heat loss than 10 F

change in air temperature.

Research presented in the Amrican Society of Heating,

Refrigeration, and Air Conditioning ugnIneer's (MSRM)

Handbook of rund mntals (1972) indicates that the most

desirable design coditims exist when the dry bulb. tempera-

ture and the man tadiant temperature are both approximately

760 F, with the relative'humiity betwes 25 and 60 percent*

and less than 50 feet per minute air velocity.
I9



Comfort and Passive Solar Designs

Passive structures attempt to create a comfortable

contained envirment in a manner which -differ* from con-

ventional structures that use fossil fuel heating and air

conditioning system. One major difference is the minimum

use, or total lack, of forced air circulation. Since

natural convection is used in passive techniques, the air

motion is significantly reduced (Balcomb et al., 1980). A

well-designed passive house, for example, has 0.3 to 0.6

air changes per hour (ACB) typically depending upon insula-

tion and construction quality (Lumsdaine a Lumsdaine, 1982).

On the other hand, well-insulated conventional homes usually

have from 1.0 to 1.5 ACH. Passive solar structures, because

of limited air movement, can seem comfortable at an air

temperature of only 650 F .(Lumsdaine & Lumsdaine, 1982).

Another important aspect of passively designed struc-

tures is, unlike conventional buildins, ,,the floor tempera-

ture is usually higher than the air temperature (Masria,

1979). This oam also allow for lower room temperatures

than similar oflventional syitems without degrading comfort.

asin Solar Membdiaft

The prinery o- for ps ooattl of building

comfort descibed -a-t-. Uteatae 4 9eied ash

direct gain, indirect gain, and isolated gain (Balmob

et al., 1980). The maJorityL of authors recognize these

10



major groupings, although saws disaeet exists in the

placing of specific system into the groups. All three

systems us. heat absorption, storage, and distribution,

but applications can dif fer (Maria, 1979).

Direct Gain

Direct gain is the simplest technique in principle

(Lumsdaine a Ltmedaine, 1982). The basic requirements for

this passive system are-an expanse of south oriented

glazing and a large surface area of thermal storage Mass as

shovn in Figure 2.1 (AXA, 1978). This arrangement of pas-

sive elements is called direct gain because the living

space acts as the energy storage system, receiving radiant

heat "directly* (AlA, 1978).

Figure '1.1. Direct gain



Two panes of transparent material, typically glass or

plastic, are recoemended for the glazing (Balcomb et al.,

1980). The second layer will increase the radiant heat

retention by approximately 50 percent,, while only reducing

total heat gain by between 10 to 20 percent.

The thermal mass may be incorporated into the walls

or the floor of the passive structure (Lumsdaine & Lums-

daine, 1982). Adobe, brick, sand-filled concrete block,

poured concrete, stone, rock, and tile are common materials

and can be used separately or in combination:

Water may also be used in thermal mass design, usually

in a thermal wall (Mazria, 1979). While water has a higher

heat storage capacity per unit volume than the above masonry

materials, it also releases its energy more rapidly. This

may limit its use if long heating durations are required

(Lumsdaine & Lumsdaine, 1982).

There are a few fundamental weaknesses associated with

the use of direct gain. First, if wall storage is used, the

maximum practical room depth for this design method is

about 2h times the glazing height since the sun's rays must

be able to strike all the storage mass surfacm area

(Lumasdaine & Lumsdaine, 1982). Secondly, shading is

required in the mwer to aVoid excess heating (AlA, 1971).

Also, movable insulation is needed to reduce night heat

loss through the glazing. Finally, the design of shAde

12
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and glazing should attempt to cut down daylighting glare

which often occurs in direct gain structures.

Indirect Gain

Indirect gain techniques, as the name implies, operate

by absorbing and storing energy adjacent to the living

space instead of using the space as the collector. This

offers the advantage of reducing the large temperature

swings possible with direct gain (Mazria, 1979). Four vari-

ations of this passive option are predominant in the litera-

ture. These are the mass thermal storage wall, the vented

mass thermal storage wall, the water thermal storage wall,

and the roof pond.

Mass thermal storage wall. The most common application

of indirect gain passive heating involves the use of a

masonry storage wall (Joncich, 1982). In this design, the

masonry wall is directly behind the double, south-facing

glazing. The outer face of the wall is painted black and

absorbs the heat energy, distributing it to the interior

living space by conduction (Mazria, 1979)

The wall is heated during the day, and gradually

releases its heat after the living space cools to a MRT

lower than that of the wall. Some natural convection takes

place near the wall's surface (Mazria, 1979). The depth of

the space to be heated is operationally restricted to 15 to

13



20 feet according to Mazria since conduction is the basic

means of temperature transfer.

Vented mass thermal storage wall. The efficiency of

the system and controllability of temperature is signifi-

cantly increased when vents to the air space between the

wall and the glazing are added as depicted in Figure 2.2

(AIA, 1978). The best known example of this technique is

the Trombe house in Odeillo, France built in 1967. In fact,

much of the literature refers to this design principle as

the "Mass Trombe Wall," after its inventor Felix Trombe.

Natural convective heating is induced during daytime

and early evening by opening vents located at both upper

£ Air flow

'I Figure 2.2. Vented mass thermal storage wall

14
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and lower ends of the wall (Mazria, 1979). Then, the vents

are closed at night allowing the space to be heated through

conductive means as before. Nazria points out that this

design has proven to have comparable efficiency with well-

constructed active solar heating systems (1979).

Water thermal storae wall. A yet further refinement

of the mass storage wall concept is the replacement of water

for masonry in the design (AIA, 1978), which is shown in

Figure 2.3. Designs for containing the water include the

use of cans, plastic bottles, tubes, bins, barrels, 55 gal-

lon drums, and bags.

The water thermal storage wall, unlike the masonry wall

which transfers heat internally through conduction, uses

Figure 2.*3.* Water thermal storage wall

ii
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convection to store heat energy (M&zria, 1979). This heat

is then distkibuted to the living space by radiation at

night. Vents may be added; however, the majority of water

wall designs are considered to be solid structures. This

design may need to be supplemented with masonry wall design

since the radiant heat is lost more quickly by the water.

Roof Pond. The last indirect gain technique to be dis-

cussed is the roof pond. This method of passive solar build-

ing temperature regulation may be used for heating and cool-

ing (AIA, 1978). The design involves placing the water

thermal storage containment on the roof of the structure.

The water is usually contained in trays or plastic bags,

supported by a metal deck (AIA, 1978), and covered by

removable insulation.

The ponds are usually between 6 and 12 inches deep

which increases the roof dead load significantly (Nazria,

1979). Also, since radiation is the principle thermal trans-

fer mechanism, the height of ceilings is restricted.

Similarly, this method is only appropriate for top stories

of structures.

In winter, the pond is exposed during the day allowing

the buildup of heat storage. Again, as in the water wall,

the pond is thoroughly heated by natural convection. At

night, insulation is placed over the pond and heat is radi-

ated to the living space (AZA, 1978).
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In summer, the procedure is reversed (AlA, 1978).

Insulation shades the pond during the daylight hours while

the water absorbs heat from the living space providing cool-

ing as shown in Figure 2.4. Then the insulation is removed

at night to dissipate heat buildup.

Isolated Gain

Isolated gain implies that the collection of solar

energy is physically separated from the living space to

be heated (AIA, 1978). Variations include the use of an

attached sunspace or greenhouse as it is sometimes called,

and. the use of a natural convection loop, which is commonly

referred to as a thermosiphon (AIA, 1978).

Attached sunspace. The attached sunspace itself is

usually constructed of double glazing with a dark colored

mass thermal wall (Mazria, 1979). The sunspace is posi-

tioned on the southern expomsure of a building and acts as

a direct gain system as shown in Figure 2.5.

The energy stored in the mass wall, which may be

masonry, water, or both, is transferred to the desired

living space by radiation through a common wall, or by con-

vection when vents are used (AIA, 1978). Since the "green-

house" is a direct gain system, sun screens and miovable

insulation are recomended to improve efficiency.

It should be noted that unless insulated, the common

wall will release its heat to both the living space as well

17
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Figure 2.5. Attached sunspace

as the greenhouse. Also, the depth of the living space

serviced by the greenhouse is limited by the design.

Convective loop. The second method employing the iso-

lated gain concept works on the basis of natural convection.

The themosiphon, as it is called, can use either air or a

contained liquid, usually water (AIA, 1978). The main com-

ponents include a collection device, a distribution network,

and a storage device, a diagrammd in Figure 2.6 (aria,

1979). Dampers and vents can be added to more effectively

control air movement (Lumsdaine & Lumasdaine, 1982).

This technique involves the collection of solar energy

which induces convection in the medium used (Mastia, 1979).
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Figure 2.6. Convective loop

The energy is held in a storage device for release into the

living space at the desired time. If the medium is air,

rock storage is used, while only a holding tank is required

for a liquid medium (Nazria, 1979).

Through the use of removable insulation and small fans,

this system can also be used to cool the living space in the

summer (Balcomb et al., 1980). This is basically achieved

by reversing the process described earlier.

An extension of the thenmosiphon concept is used in

the double shell design. In this application, a convective
loop is established around the building by adding a false

roof, and a north and south wall as shown in Figure 2.7

(Carr, 1961). Typically, the south wall is a greenhouse or

a Trombe wall.
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Figure 2.7. Theruiosiphon

There is a fine distinction between these groupings

of passive solar climate control techniques. For example,

authors such as tMazria include attached greenhouses as an/

indirect gain rather than an isolated gain technique.

Another difficulty involved in classification often encoun-

tered is that these systems may be combined in a given

structure. This makes distinctions compicated and some-

time impractical. The evaluation of capital system per-

formauce is very complex in this situation.

ft-lovinq Passgive Soljar -Congots

Consideration
There are many factors involved in the cons iderationI

of solar energy application. In fact, the complexity of

21



this analysis has perhaps been the primary reason passive

solar energy techniques have been largely overlooked by

builders and architects (Mazria, 1979). One factor of par-

ticular importance is climate. The treatment of climate

can be divided into two areas: macro and micro (AIA, 1978).

Macro climate conditions. Macro climatic conditions,

as the nano implies, pertains to climatic conditions that

apply to broad regions. Consequently, most areas which may

be of interest can be classified in a generalized region.

There are several means of classifying these regions for

use in passive solar design found in the literature. The

three predominantly used methods will be presented.
1. MlA regional guidelines for building passive energy

homes. In this particular approach, the AIA subdivided the

continental United States into 13 distinct climatic regions

(Scofield, 1980), as shown in Figure 2.8. The divisions

seemed to be baed on somewhat of a subjective basis. How-

ever, a primary strength in their methodology was the naming

of particular regions according to the architectural feature

most advantageous in that area. For instance, if a region

is biased toward a certain passive technique, it is so

stated.

2. Tae4itional cliMatic Litons. The most widely

accepted regional climatic subdivision of the United States

is presented in the De of Inergy 'publLcation,
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Options for Passive Energy Conservation in Site Desian

(DOE, 1978), as shown in Figure 2.9. The country in broken

down into four climatic regions: cool, temperate, hot-humid,

and hot-arid. The four major subdivisions are important

because they take into consideratioh the humidity of the

region as well as its average temperature and solar radia-

tion characteristics. A slight variation of this subdivi-

sioning is presented by Lumsdaine and Lumsdaine (1981)

where they further break down the temperate zone into

Pactfic Coast and East Coast.

3. Degree-day climatic regions. The division of the

climate into five different regions is based on the average

cool

Hot- humid

Figure 2.9; Traditional climatic regions
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number of heating degree days per month (Carr, 1981), as

shown in Figure 2.10 The degree day is based on the fact

that the heating requirements of a space kept at approxi-

mately 700 F is directly proportional to the number of

degrees the average daily outside temperature falls below

650 F (Nazria, 1979). The actual division of these regions

is somewhat arbitrary since it is based on 1000 degree-day

increments and does not take any other variables into con-

sideration.

" a? Regiono4

' C'

Figure 2.10. Degree-day climatic regions

In addition to the generalized climatic conditions die-

mooed above, the identification of prevailing winter winds

is critical in passive solar design (DOI, 1978). As a

25



general rule, the predominate orientation of the prevail-

ing winter winds in the United States is from the North-

Northwest (Mazria, 1979).

Micro climate conditions. Local micro climates can

vary considerably from official data published by weather

services (Lumsdaine & Lumsdaine, 1982). Since much of

their data is used to formulate the macro climatic regions,

it is necessary to carefully consider local conditions.

Specific items of interest are deviations from the general-

ized climate zone due to topography, vegetation, water

bodies, and peculiar site limitations (DOE, 1978).

1. Topogpaphy. During the solar day, the period

between 0900 and 1500, the topography has a substantial

effect on the climate (DOE, 1978). This is because the sun

delivers different quantities of radiant energy to sloping

ground and flat ground. These effects can be summarized

by the following:

a. Southeast slope: most desirable;

b. South slope: preferred, warm winter, early

spring, and late fall;

c. East slope: acceptable, warm winter mornings,

and cool summer evenings;

d. West slope: undesirable, hottest suumr slope;

o. North slope: least desirable, coldest in

winter (Olgyay, 1963, pp. 49-50).
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These effects are substantially increased with the increas-

ing of the degree of steepness (Olgyay, 1963).

2. Vegetation. The use of vegetation in conjunction

with facility design impacts the amount of radiation

absorbed by the structure. If properly oriented, this vege-

tation can block direct solar radiation and reduce the heat-

ing load on building surfaces (DOE, 1978). Careful con-

sideration of the type of vegetation used will enable the

designer to complement the passive solar design. Some

general characteristics of vegetation are:

a. Evergreens: reduces light penetration to 8

percent (Hastings & Crenshaw, 1977).

b. Deciduous: reduces light penetration from 51

percent to 4 percent. Also careful use in the temperate

and cool climates will take advantage of the summer shading

effect along with the reduced winter shade (Hastings &

Crenshaw, 1977).

c. Shrubs and ground cover: reduces temperature

due to absorption and evaporation. Grass surfaces have

been measured to be 10 to 14 degrees cooler than exposed

soil (Olgyay, 1963, p. 51).

Aside from blocking the sun's radiation, vegetation can

provide effective wind screens and reduce the severity of

the prevailing winter winds (DOE, 1978).
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3. Water bodies.

Water bodies store more insulated solar energy and
radiate less energy than surrounding land masses.
Proximity to water bodies has been found to moderate
temperature extremes of adjacent land forms by raising
winter temperature and lowering summer temperature.
(Olgyay, 1963, p. 51)

4. Peculiar site limitations. There are many factors

peculiar to a particular site, such as access roads and

neighboring structures, which must be taken into account

when using passive solar design (Lumsdaine & Lumsdaine,

1982). Ultimately there is no escape from carefully deter-

mining all constraints of a particular building site.

Building Shape and Orientation

When using passive solar design techniques the build-

ing shape and orientation have a great impact on the effi-

ciency of the system (Olgyay, 1963).

Building shape. When passive solar energy is used the

optimum shape of the building is one which minimizes heat

loss (Mazria, 1979; Olgyay, 1963). The literature seems

to be in agreement, with one notable exception, that the

following conclusions are true of building shape in any

climate.

* 1. The square house is not the optimum fora in any

location.

2. All shapes elongated on the north-south axis

work both in winter and suier with less efficiency than

the square one.
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3. The optimum shape lies in every case in a form

elongated somewhere along the east-west axis (Mazria, 1979,

pp. 80,82).

The one notable exception is in the book Energy Conserva-

tion in Building Design by the AlA Research Corporation.

This book states that the ideal building shape is the

spherical or round building since it has the least surface;

therefore, the least heat gain and heat loss. The authors

further state, that since a square building has less sur-

face area than a rectangular building, with the same floor

area, it is more efficient (AIA, 1974). It is apparent

that for this to be true that all surfaces of the building

must have equal heat loss/gain characteristics, which is

virtually never true and can be modified to exploit the

natural radiation pattern of the sun (Maria, 1979).

Orientation. In the Northern hemisphere, the north

and west elevations are exposed to the most wind. Cons.-

quently, the entrances and other openings should be posi-

tioned away from the prevailing wind direction (AIA, 1974).

The southern exposures receive the most sunlight, followed

by the east, west and north respectively. Even if the

principle exposure of the building is an muoh as 250 away

from the south it will intercept over 90 percent of the

radiation had it been located due south (auria, 1979).

29
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Air Force Avalicatise ot
Pass ive Solar Design

Federal Legislation

Section 804 of the Military Construction Act of 1979

(P.L. 95-356, September 8, 1978) required solar energy

application to be considered for cost economy in all new

military family housing during the design phase. In

November of 1979, Section 2688(a) to Title 10 of the United

States Code further generalized this requirement to cover

all new military construction. This section specifically

stipulated that "construction contracts must require that

solar systems be installed where cost effective" (GAO,

1982).

The term *cost effective" was then elaborated in

Section 2688(b). This section directed the use of life-

cycle costing for the purpose of establishing the cost-

effectiveness of a given solar system.

An August 1982 report by the General Accounting Office

(GAO) investigating the Department of Defense's adherence

to the Military Construction Act concluded that more

emphasis should be placed on the use of passive solar

designs in new military oonstruction. According to the

report, only 232 housing units .out of the 4,500 slated for

construction in fiscal years 1981 and 1982 were planned to

incorporate passive solar features.
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The report went on to point out that the Air Force in

particular had set a policy "precluding the consideration of

the more sophisticated passive solar designs" (GAO, 1982,

p. 7). The reasoning behind the Air Force guidance was

purportedly that these designs had not yet been proven

economically prudent despite evidence to the contrary sup-

plied by the Department of Energy (DOE) prior to the estab-

lishment of the Air Force policy.

According to DOE (GAO, 1982), these features in ques-

tion had been shown to offset 30 to 80 percent of conven-

tional energy requirements. These studies, however, did

not use life-cycle costing in their evaluation which may

have been a contributing factor to the Air Force's position.

Recent Air Force Guidance

Engineering Technical Letter (RTL) 82-5 entitled

"Solar Applications," dated 10 November 1982 hat been die-

tributed to the Air Force Major Commands by Headqarters

Air Force (see Appendix A). This document outlines the

Air Force's current initiatives towards implementing pas-

sive solar technology.

The letter specifies that the life-cost analysis pro-

Jcedue outlined in the National Bureau of Standards (MoB)
RandbOOk 135 Life Cycle Cost anual for Federal M-emr

anagement Progrem will be used in economic analysis. A

period of 25 years or the expected life of the building,
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whichever is less, is to be the base for the cost analysis.

Rate of growth tables provided by DOE are to be used to

calculate future fossil fuels cost for comparison. A 7 per-

cent per year discount rate was established and, lastly, a

10 percent overall cost reduction for the solar system was

allowed as an investment cost credit.

Normal versus unique. Passive solar applications are

separated into two categories by the Air Force--"normal"

and munique.0 Normal applications, according to the ETL,

are considered to be such general design considerations as

building location, shape, and orientation. It also includes

lighting, recessed entry ways, window location, shades,

insulation and overhangs. No special cost justification is

required under normal circumstances to implemnt these

specifications. In fact, they are stated as being part of

any good design.

On the other hand, using unique passive solar designs

does require justification through life-cycle cost analysis.

Unique systems in this context refer to any passive solar

application designed to heat, cool, or light a structure.

Specific examples would include the direct, Indiret, and

isolated approaches discussed earlier in this chapter.

Two subsequent Engineering Technical Letters dia-

tributed by Eadquatoe Air Force further deliamted the

interpretation of.normal and unique applications. The 82-7II _____-.32



letter entitled "Unique Passive Solar Applications," dated

30 November 1982,-briefly described the current passive

techniques and discussed their advantages and disadvan-

tages (see Appendix B). Normal passive solar applications

were outlined in the 82-6 ETL dated 30 December 1982 (see

Appendix C).

Procedure for economic evaluation. The Major Com-

mands are required to perform the preliminary cost analysis

on any proposed employment of unique passive designs as

outlined in ETL 82-5. Approved designs are then forwarded

to Air Force Engineering and Services Center for their

coordination. Upon acceptance of the design, the applied

passive system or systems will be engineered to the 35 per-

cent stage by the design Architect/Engineer (AE) for further

scrutiny. Finally, if the passive design still displays

an economic advantage over conventional designs it will be

approved for implementation.

All unique passive design applications must provide

at least 25 percent of the required space heating or cool-

ing, or at least 25 percent of necessary lighting in order

to be considered according to TL 82-5.

Further Dismssion

There have been several methods recently developed

which are comrcially available for evaluating the

ecoomio potential of the specific passive techniques.
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The following chapter will explore four levels of analysis

methods-concentrating on those applicable to Air Force

requirements.
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CHAPTER III

PASSIVE SYSTEM DESIGN AND SIZING METHODS

Since designers and builders have become aware of the

advantages of using passive means of supplying energy to

facilities, there have been numerous efforts to develop

quantitative design tools. As a result of these efforts

there are a number of methods, of varying complexity, pres-

ently available to the design engineer. The purpose of this

section is to briefly outline these methods and to focus on

those which are beneficial to the preliminary planning

stages of Air Force facility construction.

The various methods available for passive system

design and sizing can be discussed by dividing them into

four levels, as in the Solar Design Workbook (SDW), dated

June 1981, No. SERI/SP-62-308. The levels are based on the

degree of complexity of the different methods with Level 1

being the most complex and Level 4 the least comlex, as

shown in TUble 3.1.

Desiin Tool Levels

This level is the most caomplei however, it is also the

most flexible. These methods use detailed hourly caputer

35
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Table 3.1

Design and Analysis Categories

Level I: DETAILED HOURLY SIMULATIONS

DEROB (Univ. of Texas, Austin)
BLAST (LBL, CERL)
DOE 2.1 (LASL, LBL)
TRNSYS (Univ. of Wisconsin)
UWENSOL (Univ. of Washington)
UWLIGHT (Univ. of Washington)

Level II: SIMPLIFIED SIMULATIONS AND CORRELATIONS

SUNCAT (NCAT)
SOLAR V (UCLA)
Parts of DEROB (Univ. of Texas)
SIR

Level III: AUTOMATED HAND METHODS

TEA-NET (Total Environment Action)
PEG-FIX, PEG-FLOAT (Princeton Energy Group)
SEEC VI (Solar Environmental Engineering Corp.)
SOLARCON (Solarcon)

Level IV: MANUAL METHODS
Solar Load Ratio Method (LASL)
Load Collector Ratio Method (LASL)
Rules of Thumib (LASL)
Thermal Inertia Method (Univ. of Texas, Austin)
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simulation programs. Also, these design packages require

the use of large computer main frames and fairly large

amounts of computer time, on the order of 1/50 the amount

of the time being simulated (SERI, 1981). However, these

programs can be used on a wide variety of design techniques.

This great degree of flexibility can be extremely helpful

when assessing innovative and combined passive solar tech-

niques. During analysis, various parameters can be varied

so that sensitivity analyses can be performed. These

methods are the most valuable when nearly all the design

information is available and in detailed form. This is

due to the precise inputs that must be provided for the

programs to generate the desired output. Some applications

to these programs are listed below:

1. Generate design indicators, guidelines, and rules

of thumb for the early stages of designI

2. Generate simplified methods which do not require

large computers;

3. Verify independently developed simplified methods;

4. Design and analyse innovative designs, repetitive

building units, or large beildinga,

S. Generate Building Energy Performace Standards

6. Gwexe~be guide s for the equitable Oib"h tra-.

tia. of wedits and, inoe Umw
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7. Plan long-term goverment policy;

8. Prove compliance with BEPS (SERI, 1981, p. 9-3).

Level 2: Microcomputer Methods

In light of the tremendous advances in the small com-

puter field, efforts are under way to develop simulation

packages that can be adopted to these smaller computers.

The National Center for Appropriate Technology (NCAT) has

begun work to adopt the computer program, SUNCAT, to the

microcomputer level (SERI, 1981). Other efforts have been

undertaken to put the Solar Load Ratio (SLR) method into a

software package for the microcomputer as well. It prob-

ably can be expected that in time even the most sophisti-

cated simulation package will be available for the micro-

computer.

Level 3: Proqrammable Calculator

The step down from computer simulation represents a

significant restriction on the design capabilities of the

following two levels. Since the programuable calculator

methods largely represent automated manual methods, they

also require the same limiting as=qptions. Many complex

and innovative designs cannot be evaluated using the pro-

grammable calculator methods, as they will fall outside of

the Xs ... Often even simple designs wvhn using

combined passive solar techniques are beyond the flexibility

.4 of these simplified methods. However, for those designs
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within the necessary assumptions the automated versions are

faster and easier to use.

Level 4: Manual Methods

Manual methods are most useful for rules of thumb,
design indicators, and guidelines which can be sum-
marized in a few pages of graphs, charts, or mono-
grams. (SERI, 1981, p. 9-4)

The important factor regarding these methods is that they

must retain their goal of simplicity because as soon as

they become lengthy or repetitive, they lose their utility

by discouraging the analysis of many design alternatives.

These manual methods are very good when relatively little

is known about the final design. Hence, these strengths

are in their applicability to the early stages of design

and programing (SERI, 1981). These methods include three

in particular: (1) Solar Load Ratio method, (2) Load Col-

lector Ratio method, and (3) Rules of Thumb method.

Solar Load Ratio method (SLR). The Solar Load Ratio

method for passive solar design analysis is at the upper

end of the complexity for a manual method. However, the

SLR method retains much flexibility and generality where

even simpler manual methods require many more limiting
assumptions. Since the StR method of analysis is reason-

ably accurate and keqirek fairly detailed building design

parameters, it is -eOUonded to be used during the oon-

struction documents phase of facility design. In

- 39
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comparison to the simpler manual methods which provide

single annual estimates of the net reference load, the

solar savings, and the auxiliary heat required, the SLR

method provides monthly evaluations. These monthly calcu-

lations provide a means of accounting for the following:

1. Any effect which modifies the monthly profile

of the solar input (such as shading);

2. The effect of thermostat setting;

3. The effect of internal heat generation (Balcomb

et al., 1980, p. 133).

Load Collector Ratio method (LCR). A great deal of

simplification in design analysis is achieved when the Load

Collector Ratio method assumptions can be met. The LCR

method offers a means of calculating the annual auxiliary

heating requirement. By assuming that the solar aperature

is facing directly south and using the reference solar sys-

tems, for which data has been tabulated, the auxiliary heat

requirement can be calculated straightforwardly. The

simple three-step process is listed in Volume 3 of the

Passive Solar DesinUz andbook as follows:

1. Obtain building information

a. Building Load Coefficient, (BLC)

b. PrJoected arc, of solar aperature, (A)

a. Load Collector Ratio, LCR E C
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2. Use tables from Passive Solar Design Handbook

a. Refer to desired city

b. Refer to desired reference design

c. Determine the annual SSF by interpolation

d. Note the annual heating degree days, DD

3. Calculate the annual auxiliary heat,

Q = (1.0 - SSF) x BLC x DD (Jones, Balcomb, Kosiewicz,

Lazarus, McFarland, & Wray, 1983, p. 8).

Sensitivity of the SLR and LCR methods. The monthly

and annual performance calculations, the SLR and LCR

methods, are based on empirical data from computer simula-

tion using specific reference designs (Jones et al., 1983).

The SLR method allows some flexibility in the choice of

some design parameters; however, not enough to cover all

design options that may be encountered. The LCR method

does not allow departure at all from the reference designs

(Jones et al., 1983). If alternative designs are to be con-

sidered, careful use of the sensitivity data presented in

Volumes 2 and 3 of the Passive Solar Design Handbook should

be used.

There are two major applications of the sensitivity

analysis. The first is quantitative and is used in the

final design stage. In this case, an analysis is performed

selecting the reference design that most nearly resembles

the actual design (Jones et al., 1983). The second
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application is qualitative in which the data serves as a

guide in varying certain design parameters.

Rules of Thumb method. In the initial planning stages

very little can be known about the details of a facility

design. Because of the lack of definitive design details

the SLR and LCR methods are inappropriate at this phase. So

a number of "Rules of Thumb" have been derived to assist

in the schematic, or planning stage, of facility design.

Two necessary passive design parameters are initially sized

using these rules of thumb. These parameters are the area

of the vertical projection of the solar aperature and the

amount of thermal mass required for heat storage.

The first rule is:

A solar collector area of (R1) percent to (R2) percent
of the floor area can be expected to reduce the annual
heating load of a building in (location) by (Sl)
percent to (S2) percent, or if R9 night insulation isused, by (83) percent to (S4) percent. Where the
values for Rl, R2, S, S2, S3, and S4 for different
United States and Canadian cities are tabulated in
Appendix D. (Balccob et al., 1980, p. 20)

The second rule is:

A thermal storage mass of 0.6 x SSF pounds of water
or 3.0 x SSF pounds of masonry is recomended for each
square foot of south glazing, where S5 is the desired
solar savings fraction (in percept). This will be
adequate storage providing the following assumptions
are met:

I. The mass is within the direct gain space or
encloses the direct gain spwg;

2. The mass is not insulated from the space;
3.* The moss Us A e3posed surfAe area equal to

at least three times the glazed areal
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4. If the mass required is located completely out
of the sun, then it should be increased by a factor of
four (e.g., additional interior mass required for a
Trombe wall system). (Balcomb et al., 1980, p. 25)

Air Force Evaluation method. The method used for

analysis of passive solar heating in Air Force facilities

is outlined in ETL 82-5. This procedure is intended for

use in the preliminary or schematic design stages. It is

a combination of the "Rules of Thumb" and the LCR methods.

Simply stated, the building parameters required to per-

form the LCR analysis are estimated using the "Rules of

Thumb," then they are used to directly compute the annual

solar contribution of the passive system. This is done in

the following four steps:

1. Compute the amount of glazing required using the

appropriate rule of thumb;

2. Compute the amount of thermal storage mass required

using the appropriate rule of thumb;

3. Compute the annual heating consumption (ABC) using

the equations

(ABC) - (SF) (SFBLC) (DD)

where: SF building square feet floor area,

sFILC - building loss coefficient per square foot
floor area, and

DD - annual heating degree days.
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4. Compute the annual solar contribution (ASC) using

the equation:

(ASC) - (SSF) (AS) (SFBLC) (SF) (DD)

where: SSF - desired solar savings fraction, and

AS - percent of floor area served by the solar
system.

The last equation is a rearrangement of the LCR equation

used to compute the annual auxiliary heating requirement.

Given the results from the above computations, the designer/

planner can begin a life cycle cost (LCC) comparison. The

results of the LCC analysis can be used to judge whether

the passive solar heating is cost effective.
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CHAPTER IV

METHODOLOGY

The methodology employed in this report consists of

two phases. This phase will informally assess the cur-

rent Air Force building designer's knowledge and understand-

ing of passive solar techniques and related Air Force policy.

The second phase will be the development of a design tool

to simplify application of Air Force policy on the use of

passive solar energy in future construction.

Assessment

Despite the existence of detailed guidance, very little

passive solar design is being implemented in new Air Force-

owned construction at present. Numerous possible explana-

tions for this exist, and to facilitate the implementation

process, more information was necessary as to which factors

were predominantly responsible. A phone survey was chosen

as the asseasmnt tool for the follovng reasons: (1) a

quick response time was desired, (2) the complexity of the

questions required direct contact with the respondent,

(3) the orgasniatiopal position of the indiviu4 contacted

varied with the b*# e Jpected (making a mail" suvey .diffi-

cult), and (4) s were desized -from several major

C4wmAs and l +asto -regions.
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The questions to be presented in the survey (shown in

Figure 4.1) were grouped into five basic areas, and a deci-

sion flowchart was developed as a logic aid to simplify the

interview process. Before beginning an actual interview,

it was first necessary to identify and locate the appropri-

ate base design representative who. would be involved in

construction design.

The first set of questions established whether the

respondent worked primarily with new construction, reno-

vation of existing structures, or both. If the individual

contacted did not affirm one of these categories, Pnotiter

respondent was solicited.

The second group of questions was aimed at finding out

the respondent's degree of awareness regarding passive solar

energy design techniques. One important step here included

determining the respondent's own perceived distinction

between active and passive solar principles.

The next questionnaire section dealt with the familiar-

ity with Air Force guidance in the area of passive solar

design. Information was requested on their knowledge of

nozaal versus unique passive systems as well as the use of

life-cycle costing in Ocommic analysis.

The degree the respondent has been involved in solar

energy application justifleation in tb past is asked in

the foufth series of queSti s. This Inluses both active

and passive designs sines the justiftatZMs ptcest ki
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1. Area of construction design:

a. New construction

b. Renovation
C. Both

2. Knowledge and understanding of passive solar
systems:

a. Very familiar

b. Familiar

c. Unfamiliar

3. Knowledge and understanding of Air Force solar
design guidance:

a. Familiar

b. Unfamiliar

4. Prior involvement with solar application justifi-
cation:

a. Active only

b. Passive only
c. Both

d. None

S.* Cost effectiveness assessmient for local area:

a. Cost effective
b. Not cost effective
c. Uncertain

Figure 4.1. survey questions



these two instances is similar. Finally, the success rate

of any attempted justifications in determined.

The last group of questions deals with the inter-

viewee's attitudes and opinions on passive solar applica-

tion, both in their particular area and the Air Force as

a whole. Topical areas include: cost effectiveness; best

techniques; likelihood and degree of difficulty of justi-

fying a passive solar design application.

The questions were not necessarily to be asked in total

each time, depending on previous responses. This strategy

is laid out in the flowchart shown in Figure 4.2.

A cross-sectional response sample was preferred, so

an objective criterion-based method was needed for selec-

tion of target installations. A sample size of 14 was

chosen to promote statistical significance. Also, only

bases located in the Continental United States were con-

sidered.

To avoid data domination from a particular Major Com-

mand, the 14 bases were to be selected from the following

six: (1) Air Training Comeand (ATC), (2) Strategic Air

Cooimand (SAC), (3) Military Airlift Command (MAC), (4) Tac-

tical Air Command (TAC), (5) Air Force Logistics Command

(AMC), and (6) Air oroe Systems Comand (AFSC).

Another criteria was at least two installations were

to be selected from each of the four climatic zones

40
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specified in Chapter II. This would help to ensure against

biasing the sample for or against a particular solar appli-

cation.

The last criteria to be used in the installation ec-

tion process was not more than half the bases could be

Major Command Headquarters. A relatively even mix in this

respect was desired to contrast results between bases

hosting a Headquarters and those which do not. The final

distribution of selected bases is shown in Figure 4.3.

Design Simplification Development

The simplified manual method specified in ETL 82-5

and discussed in the previous chapter establishes a pro-

cedure for justifying the incorporation of passive solar

design in Air Force construction. For preliminary design

work, all the information required to properly analyze

passive options may not be practically available. Also,

although still a Level 4 method, the presented analysis

is lengthy, time-consuming, and requires the user to have a

good background in passive solar design and life-cycle

costing.

For these reasons, an easily undeStandable graphical

tool with as few steps as possible is needed for the

designer in the early phases of construction planning. With

such a graphical technique, the probability and applicability

p
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of justifying the use of passive systems in the proposed

project can be determined prior to full facility design.

The graphical analysis tool will be based directly

on the procedures established in the Passive Solar Design

Handbook, Volume 2, while following the general outline of

ZTL 82-5.

Approach

The process of evaluating whether a passive solar

application for a given building is cost effective can be

generalized into three distinct steps. The first required

operation is determining the amount of energy which is

expected to be saved by employing the passive system. Find-

ing the incremental additional cost of the passive system

over conventional building cost is the second step.

Pinally, the payback period must be calculated given the

type and cost of fuel used. If the computed payback period

is less than or equal to 25 years, the building can be con-

structed passively.

The remainder of this paper will be devoted to the

generation and analysis of graphical tools to accomplish

these three computations. Both direct gain and Tro.be

val applications will be considered. Also, separate

decision tools will be develope fo. each Air Forme base

in the contiguous United States since design criteria vary

by location.
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Energy saved. The key initial step set up in ETL 82-5

for analysis of passive designs is to establish the square

feet of floor area of the building under consideration and

estimate the percentage of the area served by the solar

system. This last term refers to the percentage of floor

area available for thermal storage or receiving solar

radiation.

A table with these two indices could be developed

listing the energy savings from the given solar heating sys-

tems for each configuration. Following the format of the

Passive Solar Design Handbook, energy units will be in

million BTUs per year (MNTU/yr).

Several variables are involved in calculating the

energy savings for each combination of building square feet

and percent building served. These include: the range of

building sizes in square feet, the heating degree days for

the target location, the percent of glazing area used,

the available solar savings fraction for the target loca-

tion, and the properties of the thermal storage materials

used.

Square foot ,.,anes for several eli ~bbe building

types extracted frM AFR 86-2 aro shown in Table 4.1. From

these area distriptions the analyss range of 2,000 square

feet to 30,000 square foe wee 4plected. The range was

broken down .Ato 2 , Goo .q foot Lin=e snts for analysis

purposes. In addition, a saxIam length to width ratio of
f5



Table 4.1

Facility Floor Area Ranges

Facility Floor Area Range

Arts and Crafts 1,600 - 31,900

Auto Robby Shop 1,500 - 30,000

Airman's Club 6,750 - 61,900

NCO Club 4,400 - 113,100

Officer's Club 4,400 - 64,500

Exchange 500 - 50,000

Credit Union 800 - 13,800

Bank 1,500 - 13,000

Chapel 6,500 - 13,300

Religious Education 3,855 - 28,215

Education Center 4,125 - 40,500

Dining Hall 3,479 - 14,493

Squadron Operations 4,800 - 12,900

1:6 was set to limit the percent of building served values

to practical levels. The percentage of building served

ranged from 10 to 100 in 10 percent increments.

Rules of thumb for determining the percent of south

glazing are presented in Volume 2 of the Passive Solar

Design Handbook for various cities in the United States.

An upper and lower percent glazing figure is listed for

each case. Both the upper and lower limits have corres-

ponding solar savings fraetions for each reference looa-

tion with and without the ue of night inmlation. These

figures were transposed to a lift of 67 Air Force bases
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and operating locations in the Continental United States

using the closest reference city. This is presented in

Appendix E.

Values for annual heating degree days relating to the

closest reference city to each of the 87 bases were also

extracted from Table D-1 of Volume 2 of the PassLve Solar

Design Handbook and are included in Appendix D of this

thesis. The amount of energy per year supplied by the solar

system can then be calculated for each configuration and

base using equations presented in the Handbook as follows:

.. Calculate the building's annual heating consumption.

(ARC) - (SF) (SFBLC) (DD)

where: AHC - annual heating consumption,

SF - building square feet,

SFBLC - square foot building loss coefficient, and

DD - annual heating degree days.

2. Calculate the annual solar savings.

(ABC) - (ABC) (ARZASZRVED) (SSF)

where: ASC - annual solar savings, and

SSF - solar savings fraction.

The square foot building load coefficient (SFBLC)

used in equation 1 has the units of BTU/HDD-FT2. Differ-

ing values for the "building budget" as it is called appear

in ZTL 82-5 and range from 6 to 12. For the purposes of



II

this project, an assumed value of nine, the arithmetic mean,

was chosen as a representative figure.

System cost differential. The next major operation is

to determine the difference in cost between the proposed

building constructed conventionally and with passive solar

features for each combination of square footage and percent

service. To do this, reference designs had to be estab-

lished for building materials.

1. Conventional systems. Systems were chosen for

exterior walls, interior wall partitions and floors corres-

ponding to typical Air Force construction practices. Three

exterior wall systems of differing materials and cost were

selected to avoid favoring any single system. The first

of these was comprised of four-inch brick veneer supported

by 3-5/8-inch metal studs. The stud portion is insulated

with 3-1/2-inch fiberglass to accommodate the ETL 82-5 guid-

ance specifying R-1 walls for conventional construction.

Gypsum board was used for interior finish as shown in

Figure 4.4.

The second exterior wall system was a split face con-

crete block, four-inch thick exterior, with R-ll wall insula-

tion and gypsum board interior finish. This system is dia-

grammed in Figure 4.5.

A framed metal siding wall was chosen as the last con-

ventional wall system to be considered in this analysis.
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Figure 4.4. Brick veneer/metal stud backup

Figure 4.5. Split face block
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Figure 4.6. Framed metal siding wall

This system is shown in Figure 4.6, and incorporates R-5

board insulation which is a deviation from the R-11 value

specified in ETL 82-5.

Since windows are assumed t6 cOqprise 10 percent of

south wall surface area, a conventi6nal window system had

to be established. Double glazed insulated glass of 1/8-

inch-thick glas housed in tubular aluminum framing was

chosen in accordance with MTL guidance.

The interior wall partitions were chosen to be 3-5/8-

inch metal stud construction with gypsum board exterior

facing on both surfaces. No insulation was used in this

case.
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A four-inch thick reinforced light industrial concrete

slab on- grade was selected as the conventional floor system.

This is consistent with typical construction and simplifies

the expanding of the analysis to multiple levels if required.

2. Passive svst9 materials. Separate assumed

material systems were required for direct gain and Trombe

wall analysis. The constituents of the direct gain system

include glazing panels, thermal floor storage and thermal

wall storage.

A reference glazing system presented in the Means

Systems Cost Handbook was used. This panel arrangement has

a set glazing height of six feet, eight inches, and uses

double glazing with 1/4-inch thick panes.
Four-inch thick renforced solid concrete block was,"

picked for the reference thermal storage wall in this case.

The four-inch thickness was judged to be sufficient due to

the minimal gain in efficiency with thicker walls compared

to their added expense.

No change in floor systems over the conventional case

was initially used for the passive applications. Floor

storage was expected to be the principle portion of collec-

tion media in the direct gain case. For design convenience

over the wide range of building, sies, an intermediate

Trombe wall thick eas of 12 inahes was chosen. The wall

was to be a soi~d r*eaf rced oawete black .type as shown

in rigure 4.7.
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Figure 4.7. Passive solar'indirect gain vall

Cost analysis. Cost data per square foot of surface

area for all the above reference systemswyan derived from

the 1983 edition of the Means &ystoes Cost Randbook. Indi-

vidual syst ems costs per square foot for both conventional

and passive solar systems are shown in Table 4.2. Note that

the price for exterior walls has been adjusted to include

the cost of windows in 15 percent of the replaced vall

area. Additionally, adj ustments for price changes as a

funct ion of location are also supplied by Means, as shown

in Appendix r.

The cost differentials for the pezticular passive sym-

teon ad coqpared to the conventional building are then



Table 4.2

materials Cost

Cost per
system Rlement Square Foot

Conventional Brick val$ 11.17
Block wall 8.59
Metal vail 7.82
Floor 2.69
Partition 2.02

Direct Gain glazing vindov 19.16
Thermal vail 3.39
Thermal floor 2.69

Indirect Gain Trambe wall
12 inch $25.72
8 inch237
Thermal wall 3.39
Thermal floor 2.*69

computed for each square foot sine and incremernt of percent

area served. As in the first chart generation, a maximum

length to width ratio of 1:.6 was set to restrain the analy-

sis to reasonable design values.

To accomplish this price differential calculation, the

quantity of conventional material replaced as well as the

quantity of glazing and thermal storage used must be osti-

mated. Again following the PaSsive Solar-2esign H-and-book

method, the first step is to ealculate the required glazing

area using the tabulated rule of thb figure. The equa-

tion is as follows:

(glazing area) * fbuild~ng fbxw .ua)*- 4rrmm served)
(glasing rule of t

_ _ _ _ __ _ _ _ __I



This expression will yield the required glazing surface

area in square feet which is also the area of conventional

wall to be replaced. The next necessary step is to calcu-

late the total mass of thermal storage as below:

(MASS) = (GLAZE) (587) (3.0) - (10) (SF)

where: MASS - mass of storage material in pounds,

GLAZE - glazing aperture area,

SSF - solar savings fraction, and

SF - building square feet.

Note the 10 pounds thermal mass reduction per square

foot of building floor area allowed for furnishing's thermal

storage is incorporated in this computation. Next, the

total required thermal storage area in square feet is cam-

puted by dividing the thermal storage mass by the pounds

per square foot of the storage material for a given thick-

ness.

(TKASS) (mg

where: TIAS - total thermal storage area in square feet,
and

Ro density of material per unit thickness in
pounds per square foot.

As a final check, this figure is coqiared with the

scalar quantity of three time the glazing area. The

1wzer of thee two hews will be used.
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Now that t total areas for art and ther lm

storage are known along with the prices of materials per

square foot, the price of the given passive system and con-

ventional system replaced can be computed for each con-

figuration. The actual cost differentials were obtained

by subtracting'the cost of the conventional systems replaced

from the assumed more expensive passive system. This quan-

tity is the extra cost which must be justified by life-

cycle costing.

Life Cycle Costing Analysis.

The ETL 82-5 establishes a maximum allowable payback

period of 25 years. If the fuel savings can pay for the

differential cost computed in the last step in less than 25

years, using the NBS life-cycle costing procedures, it is

justifiable. This is obviously very dependent on local fuel

prices and on the expected future change in those prices

over the next 25 years.

The approach taken in this analysis will be to set the

payback period at 25 years, and for the given assumptions,

configurations, passive application and location, solve for

the required minimum price of fuel. This price will limit

how cheap fuel prices must be before the passive design is

rejected. Separate analyses will be necessary for each type

of fuel due to the different escalated uniform present worth

(UPWZ) values required in the life-cycle costing equations.

43

-- - --- , -•



For this calculation phase, additional data elements

are needed. First, the estimated conventional heating plant

efficiency for the type of fuel under consideration must be

specified. ASHRE provides the ranges of efficiency for

common fuels as shown in Table 4.3. For the purposes of

this paper, the means of these efficiency ranges were used.

Table 4.3

Fuel Efficiencies

Fuel Efficiency Range Mean

Electricity 1.0 - 0.9 0.95

Distillate Oil 0.7 - 0.8 0.75

Residual Oil 0.7 - 0.8 0.75

Natural Gas 0.7 - 0.8 0.75

Coal 0.65 - 0.75 0.7

The 0 conversions based on DOE established escala-

tion rate need also be determined. The Federal Register

provides these figures for each 'of the 10 DOE regions of

the country as a function of payback period.

The general form of thr MDS life-cycle cost equation

is:
TLCC a I - A. + K +- It + 2

where: TIC - total life-cycle cost,

I a investment cost,
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8 - salvage cost,

N - operations and maintenance cost,

R - replacement cost, and

E - energy cost.

In this analysis, the salvage values for-both systems

are assumed to be zero at the end of 25 years. Also,

repla ement and operations and maintenance costs will not

be considered due to the lack of precise data required for

each configuration. The omission of these last two vari-

ables will favor the conventional design slightly since less

replacement and practically no maintenance is required with

the passive designs, while these costs are encountered in

conventional systems.

Setting the life-cycle costs of the passive applica-

tion and the conventional system equal, the following expres-

sion is derived:

(AM (ME) 1 / cc) - ((AM (-(SY) (AM BM (OIf) (10
+ (o.9)MOC))/Ci

whores 3 heating plant efficiency in percent,

SAC - solar add-cc cost in dollars, and

S - 25-yer discounted payback break even fuel
cost in dollars.

Solving gor X:
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This computation will show the current price of fuel,

per UNBU, that will enable a given passive application to be

justified in a given area for a given fuel type. If the cur- F

rent fuel type is cheaper than this figure, the passive

design should not be incorporated. The 0.9 figure in the

numerator of the above expression represents the allowable

10 percent reduction in capital investment in the form of

an incentive cost credit. It should be emphasized here that

all costs are evaluated in terms of 1983 dollars.

Computerized Routine

The large number of calculations along with the repeti-

tive nature of the mathematical operations made the use of

a computer routine appealing. A generalized, structured

program was developed using the FORTRAN 77 language. Three

data files were also compiled containing all required input

information.

The first data file hold information specific to the

location of the trial building untergoing analysis. This

data includeds the name of the inallationi the DOE energy

region, the annul heating degree days of the nearest

referenae oLty, the rule of thumb figuces for percent and

solar savings fraction, and the appropriate cost correction

factors. In addition, the number of floors in the structure

was also placed in this fj e.
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The second data flo contaied infozmation on building

canot-uction and material properties. These items included:

the square toot bvl4inl rss ooeffiaient,. the , storage

mass density per unit thickness, and the individual prices

of the various possible building systems.

Uniform present worth figures discounted for the 25-

year life were listed, by DOE region, in the last data

file. The three files, along with the program itself,

appear in Appendix G.

Output. The program produces two sets of four matrices.

One set records the results when night insulation is not

used, and the other one when night insulation is used.

The first of the four matrices prints, in tabular form, the

annual solar savings, in MBTUs, for each combination of

building floor area and percent floor area served. Build-

ing floor area, in thousands of square feet, is shown on

the vertical axis in 2,000 square foot increments. Percent

floor area served figures are listed along the horizontal

axis in 10 percent increments.

The second table lists the cost differential for

direct gain as compared to the reference conventional sys-

ten. It is presented in the sam format as the preceding

table.

The third table displays the cost differential for

the Trombe mass application. Again, the identical format

is used.
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The final, table shows the 25-year discounted payback

break even fuel cost for each fuel type, per NaT~z deliverod.

Figures for both the direct gain and the Trombe vail case

are listed in this table.
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CHAPTER V

ANALYSIS

Assessment

A total of 14 CE organizations at various locations

across the Continental United States were contacted. In

addition, representatives from each of four Major Commands

were also contacted. The results of the surveys are shown

in Table 5.1.

Base Level Results

In every case, respondents from the 14 bases signified

they were involved with both new construction and renova-

tion projects. The majority of the designers contacted

possessed some working knowledge of passive solar energy

techniques. Specifically, four were very familiar, seven

were familiar and only three claimed no adequate awareness.

Two factors were used to separate the very familiar and

familiar categories. The first was whether the respondent

could distinguish the characteristics of a passive system

from that of an active system. The other factor concerned

the distinction between normal and unique passive solar

applications. Many of the designers were only acquainted

with the use of normal passive techniques such as shading

and southern orientation.
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Table S. 1

Survey Results

Questions Base Level Major Command

1.A 0 1

lB 0 1

iC 14 2

2A 4 2

2B 7 2

2C 3 0

3A 1 2

3B 13 2

4A 7 1

4B 0 0

4C 1 1

4D 6 2

SA 8 3

5B 2 0

sc 4 1
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There was an overwhelming lack of awareness at base

level CE organizations regarding Air Force guidance on

solar design methodology in general. Thirteen of the four-

teen respondents either were not familiar with the recently

distributed policy letters, or their bases had not yet

received them.

This unfamiliarity with established justification pro-

cedures probably related to the limited reported experience

of respondents in the unique passive application justifica-

tion process. In response to the fourth set of questions,

one interviewee claimed to have attempted justifying both

passive and active solar designs, seven stated attempting

to justify strictly active systems, and six claimed they

had no experience in the process.

Due to the degree of subjectivity in the fifth set of

questions, only results from the section dealing with cost

effectiveness assessment were tabulated. The majority of

the respondents felt that some passive solar heating or cool-

ing applications had the potential to be cost effective in

their area.

Conclusions. Although the before-mentioned survey was
not statistically rigorous and was restricted to a rela-

tively amall saMle &is*# so re&*oabiy valid observa-

tims and conclusAons .ap be 4xawn. 1rst Qf all, design

engLaeecs ne & to be mae avaue of tb*,he rx QxZ L& on
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passive solar application. A simple nonparametric binomial

test was performed on the survey results regarding base

level personnel's familiarity with recent Air Force guid-

ance on solar applications in construction. Three major

assumptions must be satisfied for this test to be valid:

(1) the samples must be chosen randomly, (2) the samples

must be independent from each other, and (3) the response

data must be nominal (Conover, 1980).

No direct attempt was made to insure the random nature

of the selected samples; however, the random assuimption in

this case is reasonably justified due to the wide cross-

section of bases chosen. Each respondent was €omplwtely

uninfluenced by other interviewees, which upholds the

independence assertion. Finally, only responses of familiar

or unfamiliar were recorded,. so the data can be considered

nominal.

In the binomial test, a null hypothesis must first be

established. For this situation, the null hypothesis

stated that the probability of a respondent being unfamiliar

with Air Force solar application guidance is equal to 0.5;

or in other words, either response is equally likely.

s: P(unfamiliar) - 0.5

Accor 1y, the. alte ate ypothetmsis of eatbest iL the

pr~biltyt f tesudeq uat~ukaiAlL with Aiz lats

Sgui b n'e M 4"eo is sfaifielatly, eate than O.S,
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HaPfunfamiliar) > 0.5a

Using Conover's Binomial Distribution Table (1980, p.437)

referring to a sample size of 14, the actual 13 unfamiliar

responses correspond to a p value of 0.0001 for a proba-

bility of 0.5. With a selected alpha value of 0.01, the

null hypothesis; in rejected (0.0001 << 0.01,). Therefore,

it is concluded that base level designers in the Air Force

are generally unfamiliar with the ZTL6 on solar applications

to construction.

Another point which can be gathered from the results

is that som method of establishing which technique has

possible application for a given design area is needed.

Base engineers require more than simply a personal opinion

to make a design judgement of this nature.

XaJor Commasid Results

Representativesfrom fourt randomly seleated Kajar

Coumands were given the same survey as the. 14 sample bases.

The individi~ls contacted were sespasible for enerly a.n-

deesign, under the DIma0tt for a3ifaeering (98) in fte

major C*&M~ lbeft -Input we4iwd*I**e thes"mi

viduals would eventuallyhaeIs epeshl ormi -

ing apiproval for the integration of passive solar toohniques

in omstruation pzoots.
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Unlke hebase respondents, onl~y two of the fou~r ropre-

sentatives were involved in both new construction and rer-o-

vations. one was primarily responsible for new construc-

tion projects while the last representative dealt solely

with renovation projects.

All the individuals were reasonably knowledgeable

about passive solar systems and their design. only two of

the four, however, were ranked very familiar due to their

experience.

The most surprising results of this portion of the

survey work was only two of the four were familiar with the

EThs on solar applications. This may account for the delay

in the ETL' s distribution to individual bases.

Two of the respondents had actual prior experience

with the justification and approval process for solar appli-

cat ions. *one of these had accomplished both active and

passive justification* while the other had only dealt with

active systems.

linally, three of the respondents felt there was A

definite probability of successful applioation at their

respective base.. Qleary *-or* atteation mest be given to

pasainq o*am4 epaiq4onahi npsies~wss

em. 40ign toes tvt~s
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Desin -Simlification-Analysis

The computer program mentioned in chapter IV wan used

to generate the annual solar contribution tables, differen-

tial costs tables, and the 25-year discounted payback break

even fuel price information for each of the 87 Air Force

bases in the Continental United States. Both the direct

gain and the Trambe wall configurations were analyzed with

and without the use of night insulation. A R-9 insulation

value was chosen for the night insulation in accordance with

Volume 2 Passive Solar Design Handbook guidance. Thermal

Technology's5 insulating curtaift-wall treamnt with an R

value range of 9 to 12 was selected for the reference

design at a cost of $10.50 per square foot-installed.

For this specific analysis, the low rt1le of thumb

figures for percent glazing and target solar saVings frac-

tions were used. Thi-s is a conservative approach in that

greater feasibility-ranges will be possible forcoia

tions of building floor area and percent floor area served,

by the solar system. Also, the split block conventional

wall system was chosen for the evaluation of all 87 bases

*smc it was the systes of -Intamdiate, coat per square

foot.

-ftiamaw -of Saud .12 Inches fou'the aanqr poftion

of Alme Trome Ivoll, .yftm we". evalustede dlwalkLxs the

reesits for adqaW y6 'lb. wiglbmiAM 4WU thialke.. w as

fousad to be sufficieant, to provide the necssary Meat storage
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without requiring any additional floor storage. Since the

cost per square foot was less for the thinner wall, this

thickness was chosen as the refe rence design for the

following analysis.

The following is a list of the tahleu that were

printed for each base throqlah a modification of the basic

program: (1) annual solar contribution without night insula-

tion, (2) direct gain differential cost with no night

insulation, (3) Trombe wall differential-cost with no

night insulation, (4) annual solar contribution with night

insulation, (5) direct gain differential cost with night

insulation, (6) Trambe wall differential cost with night

insulation.. These tables are listed in Appendix a. it

should be noted here that the values for annual solar con-

tribution using night insulation ar, the same for both the

direct gain and Trambe-wall designs only when'R-9 mnva-

tion is uoped. -For *Ip le he h ius to is changed

to R-4, the 41ireat gain valus ame reduced by a factor of

o0.85 and the Trebe wall values are reduced by. a faftor of

0.7.

DNWq -*en PXAJM# fox. each fuel aSa uct of loca-

tioc are tabulated in Appendix I.Comparing these fuel

each of. t"q &"A* 14"a WA -i~aho ia@i e -iil

-~~~6 !" 01i~ P~

or -lw
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vail solar systems assuming a split face block building

architecture is used and the other assumptions listed in

Figure.5.1 are met.

A separate listing is made for each of the five fuel

types: electricity, residual oil, distillate oil, natural

gas, and coal. Also, different fuel prices are given for

both direct gain with and without night insulation," and

Trombe wall with and without night insulation.. The missing

numbers in the "no night insulation* columns correspond to

locations where passive applications were only reco ameded

when night insulation is used.

Out of 87 bases, for each of the fuel types, 13

actually had cheaper 25-year discointed payback break even

fuel prices .when night ipsulotion was used for both the

direct gain and Trobe wall designs. Similarly, 12 of the

87 bases had cheaper fuel prices for all fuels when night

r ins~atJqn wasused only ft~ Ase Twombe wall. application.

in these instance&, the prices of the fuels were very close

for diri't ,gain., for al tb asqz .4t was-no;e costly

to add night insulation.

As an example ~Is 5 . #I _ath nna soar contribu-

tion for Lowry Air Force Bass for the no night insulation

case,, extracted from Appendix 3 . Note that these values

are applicable to both direct gain as well as cuobe wall

designs. The asterisks Indicate infeasible 0ambinations,

Lop ofbuitlng floor area and pceont. are^ served by the solar

77
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1. Passive Solar Design Handbook, Volume 2, methodology.

2. Building square foot range of 2,000 to 30,000 square
feet.

3. Building Budget of 9 BTU/HDD/square foot/year.

4. Reference building designs are representative.

5. Floor storage system is the same for both conventional
as well as passive solar building systems (4 inches).

6*. Eight-inch thick thermal storage wall used in Trombe
wall system design.

7. Conventional wall systems include 15 percent window
area.

8. Exclusion of operations and maintenance, salvage and
replacement costs in life-cycle analysis.

9. Use of 1983 Federal Register UPWE figures for the
life-cycle analysis.

10. Use of closest reference city figures for establishing
solar data for the 87 bases.

11. Limiting the building length to width ratios of 1 6.

12. Use of forced air to avoid overheating where the per-
cent area served iA not achieved in actual configara-
tion.

13. Use of low rule of thumb figures for the glazing area
and the corresponding solar savings fractions.

Figure 5.1. assumptions used in the
OCAeduic analysis

-- - j - -..
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Table 5.2

Annual Solar Contribution (Zovry APR)

ANNUAL SOLAR CONTIIUTIONf-NNK(Mts)

SQ FT Nyomunt Floor Area Served By Solar

(2 IWO) 10 20 30 40 50 60 70 s0 go 100

2 3.9 0.6 6&6 IL? 14.6 17.5 20.5 23.4 25.3 29.2

4 &A8 11.7 17.5 23.4 29.2 35.1 40.0 46.6 W0.6- 06.

8 6.8 17.5 A3S 35. 4L* 8L.6 61.4 70.3 7L.0 37.?

8 11.7 23.4 3561 4". 40.5 70.2 61.9 93.0 105.3 117.0

*10 14.5, 29.2 43.9 56.5 73.1 87.7 102.3 117.0 131.6 146.2

12 17-.5 31 51.6 70.2 6 7.7 106.3 1228 140.3 157.0 175.4

14 0.5 40.0 61.4 81.9 102.3 122.8 143.3 163&7 164.2 304.7

'is 33.4 40.6 70.2 96.6 117?.0 140.3 163.7 1617.1 210A8 228.9

16 -20.3 DS 76.0 104. 131.8 147.0 1642 1210.8 236.8 365.

*30 3M 06.5 4T.7, 117.0, H46* 175.4 04.7 2330 2Ma. 0**"

.22 33. 64.3 9660 126O.6,160.6, 193.0 325.1 257.3 360.5

;2 35.1 70.2 :105.3 140.3 175A- 210.5 34o.8 26.7 ?"

3u 2.0 76. :114.0 152. 190.0 2161 206.1 304.1

,g 40.0, al.- lUS 1? SO s. 3466 266.5 W71.5 '"

.. .......



system. This occurs when insufficient glazing area is

available with the constrained building length to width

ratio. Table 5.3 is the differential cost of the direct

gain system over the split-face block conventional system

for Lowry Air Force Base..

Sensitivity Analysis

The results presented in Appendices H and I are spe-

cifically for justifying solar applications when split face

block construction is used and where only low solar savings

fractions are considered. When these two variables are

altered, the accompanying annual solar contributions, dif-

ferential costs, and 25-year discounted payback break even

fuel prices may change substantially.

To demonstrate these price changes, Lowry Air Force

Base data was used. This location was chosen because in

the previous analysis solar application was justified.

Specifically, the break even fuel price for the cheapest

available fuel in the area, natural gas, was less per MTDU

than the actual price for that fuel.

First, the same rule of thumb values for glazing and

solar savings fraction were used while the type of con-

ventema2l wall materials were varied. Both brick veneer,

the most expensive per square foot, and metal siding, the

least expensive per sqwae foot, -material systems were

jSO
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Table 5.3

Direct Gain Differential Cost (Lowry AFB)

OIRUT GANI WMEIRNTAL COST-NNI(Ve)

SQ FT Percent Flow Area Serwed By Solar

(z 1000) 10 20 30 40 50O 60 60 0 90 100O

2 M&6 513. 7M8 1024. 12W0 3. 1702. 048. 2304. 2560.

4 512. 1024 18. 2046. :2560. 3072. 3684. 4006. 4608. 5120.

6 768. 136. 2.Q4. 3072. 14. 4606. 5376. 6144. 811. 7670.

a 1024. 204. '3072. 4096. 5120. 0144. 7167. 8191. 9215. 10239.

10 1280. 2560. 384O. 5120. 6399. 7679. 8959. 10239. 11519. 12799.

12 I156. 3072. :4608. 6144. 76"'9. 9215. 10751. 12287. 13823. 15359.

14 1793. 3064 :537&. 7367-. 866. 10751. 1264. 14335. 16127. 17919.

is 20 0M 61 10 10 67= . 14336. 16383. 18431. 2047&.

18 2304. 4608. 6911. 9215. 11519. 13823. 16127. 18431. 20734 23

20 2560. 5120. 7679. 10239. 12799. 1638. 17919. 2047 . 23038.

22 2516. 5Z 8447. 11M. 14079. 18. 19710. 22526.1 2 2. '

24 SM 6144. 9216 t2287. 15M. 18431. 21502 24 ?. ** * 999.99

2 3W& 6666. 16 13511. i5. ism. 23294. 20M *ses **g**,

328 25M4. 7167. 10751. 143M. 17019. 21503L 36086 2660. " '

30 3540. 7679. 11519. ISM.' 19M. 23036. 28876 ""'" ,,
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examined. Then, the high values for the rule of thumb

figures were used for each of the three building types.

1. Low rule of thumb figures:

a. Metal siding

b. Concrete block

c. Brick veneer

2. High rule of thumb figures:

a. Metal siding

b. Concrete block

c. Brick veneer

Fuel oil, electricity, and natural gas were the three

locally available fuels in the Lowry area, and the 1982

prices were $12.10, $13.77, and $4.74 per MBTU respectively.

Using the low rule of thumb figures and metal siding con-

struction, all applications were economically justified

except the Trombe wall system with night insulation when

natural gas was used. This, however, was only 24 cents

above the cutoff.

Where low rule of thumb figures and concrete block

construction was employed, the same results as above were

found. However, all corresponding costs were slightly

reduced. For example, the cutoff was only missed by 10

cents for the Trambe wall with night insulation.

All applications were justifiable when low rule of

thumb figures and brick veneer construction were combined.

.-- 3"
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The Trombe wall with night lnsulation sytei was 37 cents

cheaper than supplying all the heat with natural ga.

Next, the same procedure was followed using high rule

of thumb figures for glazing area and solar savings frac-

tion. In the metal siding arrangement, electricity and

fuel oil were justifiable for all applications. Only

direct gain with no night insulation was acceptable when

natural gas was used.

Again, when high rule of thumb values and concrete

block construction were used, it was determinsd to be

economically feasible to use passive design when elec-

tricity or fuel oil was providing heat in the comparison

design. The direct gain with no night insulation design

was still the only justifiable application for natural

gas used, although the break even fuel prices were all sig-

nificantly reduced from the last analysis.

Finally, with high rule of thumb figures and brick

veneer construction, the break even fuel prices were even

cheaper. lectricity and fuel oil were still below actual

local fuel costs for all asplications. Both direct gain

systems with and without night insulation wete justifiable

while aither of the fTce wal case were heap enough

for natural ga" use.

Each fuel was more eqpsnsive when night insulation was

used for the direct gain case, but Isa with night Lne*La-

* tiOn for the ?rab wall systms. Pr the low rub of thu
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values, night insulation Mas always more xpensive. Also

of interest is the -highor rule of thumb oriented designs

are more difficult to life-cycle justify for all fuel types.

This suggests that there may be optimal percent glazing and

solar savings fractions values.which should be designed for

to provide the lowest 25-year discounted payback break even

fuel costs. In the case of the Troabe wall application, a

12-inch wall may be necessary to provide sufficient thermal

storage when high solar savings fractions are used.

I
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CHAPTER VI

CONCLUSIONS AND FURTHER R-CONNEND&TIONS

Conclusions

Numerous conclusions may be drawn from the previous

analysis. First, designers and planners in the field need

to be made aware of current Air Force policy and guidance

use of passive solar applications in con- i

struction, including detailed information on life-cycle

costing economic analysis. Engineers must be knowledge-

able, at least to a limited extent, of passive solar con-

cepts to include them in design proposals.

There are so many interactive variables involved in

determining the feasibility of passive applications in a

given area that gentralizations are difficult to accurately

make. For this rIeasn, a design tool such as the procedure

presented here is esaential for sound decision making.

Current fuel pricing data obtained oan the 14 ATC'bases in

the Continental united'States abowed thait three bases were

Justified to use at Wast one passive Solar aftlication.

This indiate t. a mas ~ l@cation are more thaA l ikely

abl, to have~s~ed.Li~apoe usim the Assign

tholoy spse d t p ious' d hater. 1%urthr-

more, other "ase Ohiii ar4 ol6ee to justifyin pSiva
p

++L1I [~
I l I J
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systems could probably improve their eligibility signifi-

cantly with a detailed, tailored design.

Night insulation adds considerable expense to the

solar design, and generally increases the 25-year discounted

payback break even fuel prices. This has the effect of

making the solar application less feasible. For example,

for natural gas, the average price per MBTU for direct gain

without night insulation was $5.33 for the 87 bases, and

increased to $7.23 when night insulation was incorporated

into the analysis. In 24 of the 87 bases, however, the

price per MBTU for the Trombe wall system actually was

reduced. Therefore, careful study is required to determine

if night insulation is more economical.

Another important finding is the type of construction

materials being replaced by the solar system did indeed make

a small but significant impact on life-cycle justification.

The more expensive the building materials being substituted

by the passive system, the more economical it is to use

passive solar heating.

Finally, the analysis also pointed out that, in

general, using the lover solar savings fraction targets

produced cheaper 25-year diso ted payback break even fuel

prices making the passive sysmstm easier to justify. This

is resnalaimi Ue of the building is being heated by

the passive ystAm,. ad less solar a.ppert:re is reqiared.
P
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one reason the analysis procedure ise so, sensit~ive to

the price of conventional materials, the amount of material

displaced, and especially the differential excess cost of

the passive system, is-the way in which the life-cycle

cost analysis is computed. In the procuring of government

facilities* all costs are paid initially, and not amortized

over the life of the structure an in many civilian construc-

tion projects. This Oup-frontm cost has a great impact on

the life-cycle computation, stretching the payback point

further-out in time. Another problem is the passive solar

systesim materials are still cosdrdspecialized con-

struction materials," and are susqetymore expensive.

When this type of construction become more acceptable

indumtry-wide, the cost should go down substantially.

Further RecoMendtions

Information presented in this thesis, especially

Appendices R and I, should be provided 'to engineering

design personnel 'at each of the 87 bases. These tables

should be uned as a decis ion aid' in deteraining4 hayL much

efor soudbe expendud La incorporat.ing direct gain and

Trambe wall system in new mtrictiau- once again; this

praoedure ~ isPCV onyip~ts "for the Initfil deigrn pe

end, ~ IO *utb, or lorate te0iqe are reqigurea pest

the 33 pretdsgtsae
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the next recmendatioet is, fol prices for each avail-

able fuel type should be obtained by USAF for each of the

87 bases. This information would: readily identify which

locations should be placing emphasis on passive solar

design. Also, it would demonstrate the relative appli-

cability of passive solar techniques in the Air Force in

general.

It is further reoamnded that the design constraint

of single-story structures be eliminated. For the program

to be expanded to handle multiple stories, several now fac-

tors would enter into the analysis. First, a differential

cost for foundation enlargemnt to support the additional

storage mass would have to be, appfrised., Next, concrete

flooring on all levels would have to be assumed in both con-

ventional and passive structures being compared. Finally,

all masonry walls used for thermal storage would probably

be considered load bearing which may change the cost

figures.,

The possibility of including water storage and isolated

gain techniques in the design analysis procedure should also

be explored. Sunspace designs may have particular promise

in fature air Force retrofit or ro io projects.

As a fpall Ireainmndaticar the desig Analysis program
listed in Appedix 1, alag with all iapt data files,

shoul4 be transferred to ftniqmrters WAS me tramn-

fered, all Weatifal revisLas d perioicaly required
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updates could be accomplished, and modified listings sp-

plied to the Major Commands for implementation at base

level. With information provided by this program, the

Major Commands could continually assess their respective

bases' compliance with DOD and Air Force directives regad-

ing the use of passive solar heating.

KIM
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(a) The use of all- capital expenses and all
operating and maintenance expenses (30 of system cost) associated
with the energy systen with and-without a solar energy system
over the expected life of the facility or during a period of 25
years, whichever is short.

(b) The use of actual fossil fuel costs at the faci-
lty with a gate of growth XAN-909 tables published in the 18
November 1961, VederalaReister and Inclue~d in. attachmeat no. 1.
Ovecseas locationesbsall use values derived fees the tables given
for the United States average.

(a) The use of a 4isoount rate of 7 percent per year
for all expenses of the energy system.

*(4) Full credit foe conversion from fossil fuels or
electric pover to solar less the calculatedtaverage yearly.
standby requirement.

3. The original investment cost of the solar energy
system sball be reducesd by 10 percent to refleat an allowance for-
an investent. cost credite

4. In order to equip-,a military construction project with
solar beating.equipment, solar ooling equipment, or both solar
heating and solar cooling equipment,, or with a passive solar
energy system, an increase may be author ized by LINE over any
limitation with respet t h met sere feet or the cost-
per squsre foot of tho projeat zby, such swoent as may be necessary
for such gupose. Any sugh-10rae under. this subsection sBall
b-" in a401tion to any otbeg, adminitgative Incroase in cost per
square foct or variation744 Lior area authorised by law.

3. Active; WoarC

a. ~pamnstiion af ri e quirement., will bea follows

*-(1) NAJCOH8 will analyse the following, systems SPace
heating aad" 40W~i wae eU ieshain nya water

cooling 'u "t~ .bq,,. ssp~e -4ev f&#Iltkea -with a
total 44- 7-~ i~~9le ~ hw4te nesPrior
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four collector areas will be used to determine the optimum
collector area. Optimum area will be based on the highest net
life cycle benefit to coot ratio (3/C), Reference Para 3a(6).

(3) Weather Data. Site specific average monthly and
annual daily solar radiation on a horizontal surface will be used
in the required analysis. Reference publication entitled
"Insolation Data Manualu No. SERI/SP-755-789, Oct 1980. This
data is in Langleys per day. To convert to STU per SF per day,
multiply times 3.69. To convert horizontal radiation to dif-
ferent collector tilts, use Atch 2. Reference report
AFCIC-TR-77-12 (or NGSR-77-1238) 'Technical Guidelines for
Energy Conservation* of the Air Force Energy Conservation
Handbook dated July 1977, for average seasonal makeup water tem-
peratures. Ambient air temperature data can be provided by the
local air weather service.

(4) Architectural Compatibility. Whether ground mounted
or building mounted, systems shall be designed to be architec-
turally compatible with the total environment.

(5) Consideration will be extended to MCP addition and
alteration projects for active solar applications in the same
fashion as new facility projects. Applications must provide the
minimum annual performance percentage per paragraph 3a(2) and
will only be applied tO new heating or cooling equipment that is

* installed in conjunction with the basic addition/alteration pro-
*ject.

! (6) )WOGN will determine the potential of applying
active solar at each base by completion of Tables 1 and 2 of

attachment 3. The results will be reported to HQ At3SC/DUB, with
copy to HQ USAM/.,E If the results indicate a B/C of 1 or
greater for a particular fuel, then proceed on to the next
paragraph (7) and perform a detailed analysis for each NCM faci-
lity at that base which intends to employ that primary fuel
source. Notes For medical facilities, a B/C greater than 1 will
require the A-Z to evaluate active and/or unique passive solar
applications (daylighting and mass heat storage).

(7) Projeots for which design instructions have been
issued, 'SLrST, '-Chart' or similar solar analysis will be used
by the NAJCON as the detosmining factor foc considering solar.
To expedite deteminatiok ofthe "solar fractioma , the J
should consider utilizing the nomographe and proceftte epatned
in Final Report, Simplified Solar Fraction Estimation for Spuce
and Water eatlng fat" DOD lstallatiobea no. Wn-,- ith
appendies w and C. The solar a lifatio's omstreetion corw-
tingemey and -5206 costs awe to he inluded in the ecoafic asa-
sis of the proceding paagraph 2e02).
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(8) If the economic analysis is negative or not cost-
effectivee a statement to that effect will be provided by the com-
mand in the DEACONS system (SOL-HAJ-COSI element).

(9) If the economic analysis is positive or cost effec-
tive, the comand will notify DEB with info copies to LR= and
the appropriate AFaCE using format of Atch 5. DEB will validate
the solar aspects of the project and will notify LURE via DEACONS
element AFSC-CO1. Comand evaluation submittals and DEB noti-
fication to LM must be accomplished within two weeks after
issuance of a DI. Based on DEB's recomendation and available
design funds, LEEM will issue a revised DI to increase the pro-
ject PA for solar application.

(10) If validated, solar will then be designed to the 35
percent stage where the solar application will be reevaluated by
the design AR, using BLAST, OF-Chart* or similar solar analysis
and the economic analysis in accordance with (IAW) para 2c(2).
Only those applications validated by DB and authorized by LEER
will be considered by the AS.

(11) At the 35% design stage, if the solar application
is not cost effective, the DEACONS system (elements SOL-COUM and
AS-PB-DES) will be updated to include this Information. If the
solar application is cost-effective, the DEACONS system (elements
BPT-DES-SOL, AS-DES-CR, AS-PB-DES', AC-AS-DES, AC-WOAS-DZSp
CWE-ASOL, and TYPE-AS-CAL) will be updated by the AFRCE. Active
solar design will then continue to 100 percent, unless the basic
project has a design level limit, in which case the solar design
will also be held at this limit.

(12) At the 100% design stage, the A-U will revalidate
the solar application for cost effectiveness. If solar is not
cost effective, the AFRCZ will provide this information the same
as at the 350 stage. If solar is cost effective, the AFRCE will
provide the information the same as at 35%. Follow normal proce-
dures for project award approval.

b. Solar application will be reflected on the DD Form 1391
Block 9, Supporting Facilities, and included as a part of the
project PA. Therefore, it is imperative that a determination of
whether a solar application meets criteria and a reliable cost
estimate be available prior to Congressional submittal. Solar
application information must be available WLT 1 Aug.

c. All projects with solar application will be designed to
be architecturally acceptable if solar is not constructed as part
of the awarded construction contract.
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d. Commands make the initial determination to evaluate a
project for solar application and perform the evaluation.
Therefore, NWCOMs must maintain appropriate records of these
evaluations. APICZs will maintain appropriate records on solar
application concerning design and costs.

4. Passive Solar

a. normal Applications.

(1) General. These applications are part of any good
design and do not fall under the Military Construction
Codification Law.

(2) Normal passive solar applications are considered to
be building location, shape, and orientation, location of
interior spaces (zoning) according to need of heating and
lighting, daylighting, skylighting, protected entrances, window
location and treatment, shading devices, insulation, overhangs,
and any other applications presently described in AMI 88-15.
These applications should be considered in any design. Movable
night insulation should be considered for all windows to control
heat gain or loss.

b. Unique Applications.

(1) General. Any application which is intended to pro-
vide solar heating, solar cooling, or daylighting (glazing more
than 15% of area served) through passive means is to be cor-
sidered a unique passive solar application. These type applica-
tions require additional analysis, structure and funds, and must
be proven coot effective IlM Congressional guidelines. Reference
the following manuals for details of solar energy fundamentals,
technology, systems, and components, DON Facilities Solar Design
Handbook dated January 1978, no. DON/AD-0006/g Passive Solar
Design Handbook, Vol. One and Volume Two, dated January 1980,
no*. DOu/CS-Ol27/1&21 and Solar Design Workbook, dated June 1981,
no. SERI/SP-62-308 (manuals are available through national
Technical Information service (NTIS), U.S. Dept. of Camerce,
5285 Port Royal Rd., Springfield, Virginia 22161). One source
for daylighting quantification is in booklet *low to Predict
Interior Daylight Illumination" from Libbey-Owens-Ford Co., 811
Madison Ave. Toledo, Ohio 43695. Any othev publications sup-
ported by other government agencies or professional societies are
acceptable for VSAi use. The applications consist oft attached
greenhouses (sunspaees), .atriumr roof pondl breathing walls,,
earth tubes, rock/earth beds, mas trombe walls, water trte
walls, convective loops, solar envelopes, solar chinneys, induced

94
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stack effect (&ing ventilation), and other structure applications
which are not part of normal design and are presently not listed
in APR 88-15.

(2) The NA1COM is to perform a preliminary analysis to
determine if:

(a) Unique passive solar heating is tcost effective
IAN the procedure outlined in DONes Passive Solar Design
Handbook (DOB/Cs-0127/2) and NB8 Handbook 135 economic analysis.
Reference attachment 4 for a summary of the unique passive proce-
dure.

(b) Unique passive solar daylighting (glass areas
greater than 15 of the areas served) is cost effective IAN
booklet *How to Predict Interior Daylight Illumination,
Copyright 1976, Libby-Owens-?ord-Company, 811 Madison Avenue,
Toledo Ohio 43695 and NB8 Handbook 135 economic analysis. sun
angles can be obtained from ASaRAN Book of Fundamentals, Chapter
26. The maximum room depth for daylight savings will be 20 feet.

(3) If the economic analysis is positive or cost-
effective, the cowmand will notify DEB with info copies to LMEU
and the appropriate AnWC using format of Atch 4. DEB will vali-
date the solar aspects of the project and will notify LIEU in the
DEACONS system element AFUSC-SOL. Command evaluation submittal
and DEB notification to LU= must be accomplished within two
weeks alter issuance of a DI. Based on DuEB's recommendation and
available design funds, LUtM will issue a revised DI to increase
the project Ph for the solar application.

(4) If validated, passive solar will then be designed to
the 35 percent stage where the solar application will be re-
evaluated by the design AS. If not cost-effective, the AliCE
will provide a statement in DEACONS element SOL-COM.

(5) If the unique passive solar application is cost
effective, the AFRC is to provide this information in the
DRACONS system elements: UP-D-DES, UPS-CAL, CW-UPSOL,
B/C-PAS8 , and TYPE-UP-CAL, BMT-DUS-SOL, UP-DeS-CE, UPS-PS-DES,
AC-UPS-DE2S, and AC-VOUPS-DES. Solar design will then proceed to
100% unless the basic project has a design level limit, in which
case the solar design will also be held at this limit. At
completion, if not cost effective, cement in element SOL-COW.
If cost effectiveupdate information as explained at the 35%
stage.

(6) Weather Data. oe data described in pcoeedIng
paragraph 3a(3).

; p



(7) Architectural Compatibility. Whether interior or
exterior. apolication shall be designed to be architecturally
compatible with .the total environment,

(J) System Performance Parameters. In making the
required analysis, unique passive solar systems are to provide
not less than 25 percent of the requiced space heating or cooling
and/or 25 percent of the lighting required for the facility.
Insolation at the base must exceed 300 Langleys before unique
passive solar application can be considered.

FOR THE CHIEF OF STAFF

5 Xttachments
G. NAMMOU 1. 1. UPw Discount Factors
CiE, U'JII :-thucb Adjusted for Energy Price Escalation

f.. ..... kun DMsloa 2. Tilt Radiation
ODtrat.-ra.l Zu iettin & Selvic 3. Simplified Active Solar

Preliminary Analysis
4.. Solar project Summary
5. Simplified Unique passive
Solar Theral Storage Beating

cc: AMSC/CA
DAZW-.IPC-E
XAVFAC/Code 052
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TABLES I TIMOUG 11

WV gtSemat Vactors Alusted for Energy Price Tscalatgon

The followlng "md4fldo vouform present worth discount (UPW) factors
e bsed s a 7 discowt rate and include the DOK projected escalation rates

in energy pIices developed from the mid-tom energy forecasting system (MCFS),
ft. the ponOs aid 1961 to aid 1I, il4 16 to aid 1290, and aid 190 to
aid 3I9 M bym i.

TABLE I-K6flU 1: Maine. New KNmpihire . %emt, Massachusetts. Connecticut,
ihdo Island.

TAsE I-sIN : ew Vork. ,New Jersey,. Puerto Rico, Visjin Islands.
TAEL 3-01ION1 3: Pewinylvana. Maryland, Weast Virginia, Virginia,

District of Colibla. Diware.,
TAL 4-K4=W 4: Kentucty, Tennessee, North Carolina. South Carolina.

Mississippi, Alzbama, Georgia. Flordia, Canal Zoe.
TABE S-RESRR S.: Minnesota, Wisconsin, Michigan, Illinois. Indiana. Ohio.
TIBL 6-&9OM 9: Texas, New Mexico, Oklahoma Arklansas, Louisiana.
TRIL 7-161JO6 7: Kansas, Missourl, too. Nebraska.
.KI I-pIlON 6: Nntsna, North Dakota, Sou"h Dakota, Wyoming. Utah, Colorado.
TAILE I-REGION I- Califonmia, Nevada, Arizona, Hawali, Trust Territory of

the Pacific Islands, American Samoa. Guam.
TAIL 1O-UEGION 10: Washington. Oregon, Idaho. Alaska.
TAiL 11-REGION i1": United States Average.
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TAlLES A and i

P|SO MI T fACTORS FO MOI-t E5f ?OSTSia AVINS

t following UPV factors (tble A) for annual recurrng and SPW factors
3le 5) for non-recurring cssts/slAgs,Are based OR. A 71 discount rate.

TABLE A lagLLI
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LSMpAEUD ACTIVW SOLAR PR3LIM ANIALStS

TAULS I

~5JU5 Cu?,!ST DATA;

Sper 3TlC)

DM3 Fuel oil. Electricity Oak Gaz/wo Other

1/ Y82 dollars at the sit* including conversion and distcl-bvtion
losses.



A.5Lv. Soler T4!Ssibility Assessment

MAJCON -

Denefitto Cost Rotiogquationsl/

3/C a I((A.CV.UPWr/2 22.0~/641

A a (MOWJ/Ft 2 - yr) as* Figure 1 for CONlUS, Alaska awaaii.
us* Figures 2 and 3 for Western Iawopt. for locations
not inluded, ase bost available insolation data.

C7*($ per HM3W) See Table I.

u *i uniform Present worth Factor. See Table 3

5/C2,

Base Fuel oil Elecricity Eat GaLPG Other

Ir"
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TABLE 3*

UPW Discount Factors Adjusted for Enerqy Price Escalation

The following 25 year *modLfied* uniform present worth discount
(ul) factors are based on a 71 discount rate and-Lnclude the DOE
projected escalation rates in enrgy prices developed from the
mid-term energy forecasting system (EFS), for the periods mid 1981
to mid 1985, mid 1985 to mid 1990, and aid 1990 to mld 1995 and
beyond. Overseas activities should use values given for the United
States average.

TABLE 1-REGIOZ 1: Maine, Nev Hampshire, Vermont, Massachusetts,
Connecticut, Rhode Island.

TABLE 2-REGION 2: New York, New Jersey, Puerto Rico, Virgin
Islands. •

TABLE 3-REGION 3: Pennsylvania, Maryland, West Virginia,
Virginia, District of Columbia, Delaware.

.:3gL, 4-REGION 41 Kentucky' Tennessee, North Carolina, South
Carolina, Mississippi, Alaba=a, .
Florida, Canal Zone.

''Z S-AEGON S: hinnesota, W sconsLn, 1lichigan, :. ... ,
Indiana, Ohio.

7.-.i-.GION 6: Texas, lew-ftxico, Oklahoma, Arkansvi.
Loui'sLana.

7:. 7-;EGION 7: Xansas, Missoutt, Iowa, 11ebrasku.
3.:3- 3-REGION 8: Montana, North Dakota, South Dakota., .. ,

Utah, Coloro.
TABLE 9-PgGZON Ot California,tevada. Arizona, Hawaii, Trust

Territory of the P*-IFic Islands, American
Sams, Guam,

TABIL 10-REGION 101 Washington, Oregon, Idaho, Alaska.
TABLE 11-REGION li United States Average..

-toic" 1 .2 1 A l 1

I1ec. 11.81 12.94 14.46 15.23 14.33 14.40 13.32 10.38 13.40 14.10 14.19

Distillate 17.79 17.76 17.44 17.6f 17.93 17.87 13.00 17.94 18.10 10.10 17.79
Oil

Besidual 21.74 21.SS 21.42 23.19 14.07 22.27 14.12 22.30 22.54 22.40 14.09
Oil

Mt. Li 10-.1I 18.23 19.S ai.a@ 16.91 17.45 19.n2 14.88 15.93 13.46-17.W4
aas

00aZ 17.44.20.33 20.11 20.12 10.1 180S3 20.25 11.95 19.40 4AS 20.74

EgAtwacted from Is 1*Vost96 Fe4rai IRelistei. 90,1. 46, NO. 223

vow* olo~ts U~
-~d Z~av h
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SIMPLIFIEb)

UNIQUE PASSIVE SOLAR THERMAL STORAGE HEATING

PRELIMINARY ANALYSIS

NOVEMBER 1962
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PASSIVF. SOLAR ANALYSIS WORKSHMi
/

1. C611ection Area (Glazing)

Col. A B C D F P
(SP) z (Ratio) x (X/100) U (3ross SP) - (Normal SF) - (Net SP)

- -- -

II. Thermal Storage

co. A B D
(%-) x (lbs/SSP) a (Gross lbs) - (Normal lb.) = (Net lbs)

0.6 (water)

3. 0 (masonry)

III. Annual Heating Consumption

Col. A B C D
(SP) x (BTU/HDD-SF-YR) x (HD) (BTU/YR)

x x

IV. Annual Solar Savings

Col. A B C D

( TU/YR) x (Ratio) x (S/1O0) * (TJ/YR)

x I

-.- 2 -



INSt1UCTION- FOR COI4PLETINU
PASSIVE SOLAR ANALYS3 AND C03T WORKSHEETS

I. COLLECTION AREA (GLAZING)

Column

A. Insert building square feet from program document.

B. Assume building area directly radiated as a fraction or
total building square reet. ConsideO only areas within or adja-
cent to the collection/storage medium unless the HVAC system and
controls will be specifically designed to accommodate distribution
to other non-irradiated areas.

C. Insert value from Table 1 (W0).

D. Gross square feet or south glazing.

E. Calculate and Insert south glazing area ror a non-passive
building by the rollowing formula:

[Col A31/ 2 x 1.2 x No. of stories a normal south glaLng area (rt2)

The above formuLa assumes a elongated east-vest axis and 10 per-
cent of wall area for glazing.

P. 'Net square f eet of additional glasing equals
Col. D - Col. E.

II. THERMAL STORAGE

Column

A. Insert value iroa Table 1 (10).

B. Circle appropriate factor.

C. OGoss thermal storage (lbe).

D. Subtrict weight of normal displaced wall or floor if
material Is appropriate.

K. Not lbs which will have to be added.

I'
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LlZ. ANNUAL HEATING CONSUMPTION

Column

A. Transfer square teet from Column I A.

B. Insert value from Table 2 corresonding to facility type.

C. Insert heating degree days to location.

D. U/yr required by conventional racllity.

IV. ANNUAL SOLAR SAVINGS

Column

A. Transfer BTU/yr from. Column IlZ D.

B.- Transfer No. from Column I B.

C. Insert percent savings value from Table 1.

D. STU/yr saved by passive solar conatruotion.

V. CONSTRUCTION COST.ZSTIMATING

I.- Complete Form A for each functional element. Functional
elements are:

Collection Storaje Distribution Controls

Glazing Containment Ductlng Movable Insulation
Framing Material Piping Glare Control
Reflectors Support Vents & Dampers Nech/,lect.

Bloversx Pumps & Thermostats
Fans Timers

Wiring

2. Deduct construction costs for items commonly replaced by
passive desLgn elements.

114



PASSVI SOLAR DISPFLACL9NT CHCUMCLIS

Functloea Passive Solar Storage Direct Attached
E leeat Feature Vail Galn Sunspace

Collectle glauing G Vernal Wood vnal Vood ba
Freeing Frame, Concrete fra., Concrete

or Nsnry Vail or masoery Wall
with tasutactem, with Islulactea

Storage Continmentu io-uass walls convencloeal Adjoiningmaterialt slob o $Cade excteco 1 al

Ifl amomted. If ends
Iterior wells wasstve to

replaced with provide
Was. storage.

Suport Normal ioeual
Itnounine Foaudation

Distributton Mone os em

Controls movable Iou- Drapes, etc. Drapes, etc. Noao
lotion

Reflectors n one no"e No"e
mainees;Il, wooe NO o

011
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(OrDIm A)

Waor Amactovl vMwnts ame comta ($).v

A. OD11 ction

C. MstrlbaC1~i

D. Omtrols

Subtotal a $

25S Omn ON 6 LI w$

Subtotal a $

Oi~ntU*Soncy - $

Ibtai Project 02ts a ______

V Phwl W4 Labo

pJ



TANLZ I

PASSZvi SOLAR SYSTV AVEma PIUrONCIJ/
Diree:/Kndirees Gala.

Percent SOv18551/
percen eo South o Conventioal Foel

"Reaference Gsatag to ILULdtea
A? Be Location Floor Area (22) vie 10. t v/i-

Reference Table 0-3 of 0oe's PaSsive Solar Design HNdbook, Vol 11.
January 2980. Apply values from locations closest to the A? base.

tessl;e Solar Design Handbook, Vol. 11, passive Solar esign malyuis,

Chapter V.

21 Average of e4iumns It and 12, Table D-I (Rounded up). Eased on a fairly well
Insulated structure; 119 walls, deuble glasin. 12 roof, R12 pereecer
lsulation, 0.75 air change rate per hour and 7.5 percent 3, W. I vails
double Slazed. Perceutage of heat loss by component Is:

Va l$ - 131
Nn-south Lazing - 12Z
Perimeter - 13Z
Beef - 192

Infileratloo - 412

To adjust for different Insulation values or alr change rates (ACd), use the
following forulas:

Insulation rChme late

a a- , Load +j S aw S
er toIB
S x 3 - Adjusted 3

10- e9l of refSerSeNe tnulation" Itvalue to say value

" aUe Of sa Alr Change nots to reference voae

Z toad - teveetale of total load affected by that element

117
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S * Miusmsa facter

U tlnger of $Oath Clanifts to 5144 Floor Area

) ~ ~ VS 1..- l sula~tion. f greece value wood L R; for other I value.,
Mimes #*eaest savings by following £ecuwLas

pereaut Svavg (IS) x I ?ercmtst SawLeg (a
For vele of T, a"e VIPgvr A.



TASLE 2

B.ATtNG 94I9CY MOBDGET - Irt/Ho-SY-WIN.I
(Iaput energy expeeted to be eeseeuid)

Over Tag, C-6 To&, 7.0
Sd Ope, Avionics.
BeG F0el, A4"

Dispensary .0

Dilong Bell .

varebou,1,

Off & COO Club 6.0

cemAlssaey 10.0

Shops & Suppli 9.0

Fire Sta., Auto maInt. 10.0

Not Dock. Ranger 14.0
Can Purpose

11 Air aftzoeel Guard Plan 18-1, Mer IMi, App. A-2-L.

f/ Por facilitles not In the Alt National Guard Plan. Reference
the tnterim DOD Design Energy Budgets. Obtaifn e Heating
Snergy budgets as follows

"Do For % a

:1 -7001 60
6001 -7000 50
9501-GO 40
4010 -S500 30
3001.-&O • 2S
2001-3000 20
I001-2000 * Is
503-1000 30

O-5011
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PASSIVE SOLAR ECONIC ANALYSIS SUMARY

LocatLon: FY_______
* Project:

Sconomic Life: Yrs. Date Prepared- Prep. '@4 by _

* COSTS
1. Won-recurring Initial Capital Costs: _ ______

b. Design $_______

d. Total ____ ___

BENEFITS
2. Recurring Benefit/Cost Differential Other Than Energy:

a. Annual Labor Decrease (+)/Increase -) $ /r.
b. Annual Material Decrease (4)/Inccease $- r
c. Other Annual Decrease (4)/Increaae (-$Yr.
d. Total Costs $ /Yr

I. Discount Factor $_______
f. Discounted Recurring Cost (d x C _______

3. Recurring Energy Senef it/Costs:
a. Type of Fuel:

(1) Annual Energy Decrease (+)/Increase(-) MOTU
(2) Cost per MOTU IT
(3) Annual Dollar Decreas*/Iftcrease (1) x (2) Sr
(4)* Differntial Escalation Rate* .3 Factor
(S) Discounted Dolar Decresse/Increase (3) x (4) $

b. Type of Fuel:___________________ _______
(1) Annual Energy Macrease (4/Increase -
(2) cost peot)New $ /AT
(3) Annual Dollar Decrease/Increase (1) x (2)T
(4) Differential Escalation Rate 1 ) factor $_______

(5) Discounted Dollet Decrease/Increase (3) a (4) $________
c. Type of Fuel: __________________________

(1) Annual Energy Decevase M+/Increase (-
12) Cost per MOTU. JT
(3) Annual Dollar Dwccease/Incceass (1) x (2) v/e
(4) Differential Escalation Rate ( I Factor _______

(5) Discounted Dollar Decrease/Increase (3) x (4) $________
d. Tyeo Ful _________________________ _

(1 nnual Energy Oecreas t+)/rncteeeI-mwI
(2) Cost per iSi'j 742fl
(3) Annual Dollar Deatease/Increase (1) x (2) /t
(4) Differential Escalation Rate (__I) Factor $________
(5) Discounted Dollar Deceaue/tncease (23) x (4W $________

e. Discounted Energy Benefits (3a(S)+3b(S)elc(S).)d(3) $_______

4. Total Benefits (Sun 2f.3*) $________

NOTE: HTUl.ObO,OOO3?U

1.20



S. Dscontd 3neit/Cot Ratio (Uo +neLI1i) ___

7. "4/C Ratio (Line 6 x Line la/10O.

a. Annual $ Savings (2643(3)*3b(3)+3c(3).3d(3)

.9. Pay-back ?eriod (Line aI& Salvaqe)*Line 3) ____



AS-OF DATE:

SOLAR PROJECT SUMMARY

PWOfECT TITLE: STATUS.

PI=CT PA: CWI:

DESCIPTION OF SOLAR SYSTE.M: (Application, collector square footage.
location, heat transfer media, storage. et

BASXC FUEL TYPE/COST ($ PER MSTU):

ENERGY ANALYSIS:

ANNUAL MOSUMPTION

CONVENTIONAL SYSTEM 3AVZQ3

WITHOUT WITH
SOLAR SOLAR

14BTU 8 MBU Is ."]STU Is

Heating

Domestic Hot Water (DhW)

Process

Cooling

(Combinaticn)

COST ANALYSIS:

Initial lst Year PU.%ACK (TSARS)Cost savinqs Simle LCC

meenting

Process

Cooling

(Coskinations)
-t"Life Cycle Cost

122



solar Project Summary instructions

NAGEMENT ZNFOPYATION: Indicate date and status of data (1391.
35, bid opening, contract award or other).

MCRIPTION: Give description for the reconsended system(s)
reported on pag.2.

BASIC FUEL TYPE/COST ($ .e;er MTJ): Use fuel type selected for the
conventional system.

XNEMY ANALYSIS: Give energy summary (for conventional systemv
for solar-assisted system, and for the difference in the solar-
assisted system as compared to the conventional system) for the most
economically feasible system of each type studied (domestic water
system, space heatinq system , domestic water and space heating
system, and domestic water and space heating and space cooling
system). Report energy consumption at the facility's boundary in
fossil-source units (106 STU) and costs in aid-point of construction
(CD)"evaluated dollars.

COST ANALYSIS: Give cost analysis for each system reported
above. Report initial (construction cost differentials) and first
year savinqs (energy cost differentials) as MCD evaluated dollars.
Note: initial costs must be escalated to MCD while energy cost
savings must be escalated to beneficial occupancy date (SOD),
then discounted to MCD. The simple payback (PS) reported i3 th4n the
ratio of column one to column two, whereas the LCC PS indicated
must be both the escalated and discounted PB. Note: solar
analyses use the escalated Pa A 25 ytars to determine economic
feasibility.

PAGE T14O: Select recommended system(s) from information on
first page. Indicate solar analysis techniques used for the
recommended solar systemi e.g., BLAST, P-CRART, SOLCOST, DOS-I, etc.

1
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Simple Payback for Recomended Solar System in Years:

LCC Payback for Recommended Solar Systems ,

Solar Calculation Procedure Used'for Recommended Solar System:

A-1 Pee for Solar Design An-alysist ._-- __.

A-g Tee for Solar Design: ,

Total A-Z ree for Solar:

JMOKNMTIONS&

At €omoLetion of Inalysis:

(Indicate all or part of system for ;hlch A17CZ recommends cont:Lnuatio,

*I fteigi. if data shows system i's not cost effective at this stage.

PRCZ may recommend continuation of design if there is a chance that b

'my meet criteria. Provide justification to support recommendation.).

At bid stages (Indicate action recommended. If recommendation

is to award, provide reasons.)

lOTEUS

1. Summary Sheet required.

a. When preliminary design analysis has been reviewed and approve
by design agency and AFRCE.

b. When bid additives have been received.

0. Whenever the C01 of basic facility, plus solar, exceeds
statutory limits.

2. Send summary sheet in each case to nO AFESC/DEs with copy to
SQ usAr/mz.
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DEPARTMENT OF THE AIR FORCE
HEAOQUARTERS UNITED STATES AIR VORCE

WASNTON.. D.C. 20332

L. U 
3 0 NOV 1962

Engineering Technical Letter 82-7: Unique Passive Solar
Applications

HO AAC/DZs HQ AFSC/DEE HO KAC/DEE HO AFCC/DEO
HO ATC/DEE HQ TAC/DEE HQ AFLC/DEZ HO SAC/DZZ ZZR
HO PACA/DEE EQ AIRES/DEE EQ USC/DEE HQ USAr'/DEU/DEUR
HQ USAYA/DEE HQ AFCONS/DEZ AlIT/DEE AE3PC/MPCSXC
SPACUCOK/DEE 3GBI/DEE MARCE/CR AFRCE/ER
ARCZ/Wa AFRC,/M-X

1. Purpose: This letter provides a detailed description of unique
passive solar applications. The guidance to incorporate these
applications in the design process was provided in UTL 82-5.

2. Description: Any application which is intended to provide
solar heating, solar cooling, or daylighting through passive
means is to be considered a unique passive solar application.
These type applications require additional analysis. structure
and funds, and must be proven cost effective lAW Congressional
guidelines. Reference the following manuals for details of solar
energy fundamentals, technology, systems, and components: DOE
Facilities Solar Design Handbook dated January 1978, no.
DOE/AD-0006/li Passive Solar Design Handbook, Volume One and
Volume Two, dated January 1980, nos. DOZ/CS-0127/l&21 and Solar
Design Workbook, dated June 1981, no. SURI/SP-62-308 (manuals are
available through National Technical Information Service (NTIS),
U. S. Dept. of Comerce, 5285 Port Royal Rd.# Springfield,
Virginia 22161). These applications consist of:

a. Direct Gain. This approach includes the direct heating
of working areas by solar energy. These areas contain a mass for
absorbing and storing daytime heat. Usually, there is an expanse
of south facing glass which is exposed to the maximum mount of
solar energy in winter and minimum in sumer. This approach
lends itself best for heating hallways and sunspaces where the
storage mass is within twelve feet of the glass area.

b. Indirect Gain. This approach is best suited for beating
office or living areas because direct sunlight and glare can be
avoided. sunlight is absorbed and stored by a mass between the
glazing and the conditioned space. Bzamples of the indirect
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a Proach are the thermal storage wall, thermal storage roofs and
No oomadjacent to an attached suspco.

c. Isolated. T his in an indirect system except that there
in a distinct thermal seVaration (eitber by Insulation or
physical) between the thermal storage and the heated space. The
convective loop, solar chimney, or Induced stacks fall in this
category.- The thermal storage wall# thoirmal stor age roof# and
attached sunspace approaches can also be made Into Isolated
system by Insulating between thermal storage and the heated
space.

d. Masonry Thermal Storage. Materials used for this type
storage include concrete, concrete block, brick, stone, and
adobe, either individually or In various cominations. To mini-
mize, indoor temperature fluctuations, construct interioc thermal
storage, walls and floors with a minimum of 6 Inch thickness.
walls or floors which are to be used for heat storage must have a
dark colored finish. Do not use carpeting'on masonry floors
which at* to be used for storage. Usually one-half to two-thirds
of the total surface of the controlled space is constructed of 6
to S inches of masonry.

e. Water Thermal Storage. Water is usually contained in
only one wall of a space. this wall Is exposed to direct
sunlight mst of the day. Materials omonly used to construct
the wall are plastic or metal containers.

tof. Phas*-Change Storage. This type storage has the ability
to sorea large amount of heat in a small space. Calcium

chloride hexahydrate is a widely used material which changes
state from solid to liquid when its tueoratuce reaches approxi-
mately SOef. It has approximately four times the heat stocage
capacity of water and eight times that of rock or masonry. Netal

cotainers must be treated to resist corrosion reaction. Plastic
or fiberglass containers do not risk corrosion but are loe ther-
mally conductive, than metals.

g.* Attached Sunspaces (Greenhouses) * This system combines
both direct gain and thermal stotbq wall or floor. The back
wall or floor of -ther sunfooce cofrt ulgtInto heat. This.4 beat is then tra&nsferrd by redi~kt~b Mn aodzto. n ovction
to within the, sumeaaft ald 11nt t vest or th4 WtIAIng with

*Iproper design. - Fant c-ayj -he d, -to tfbV' ht ttansfer to
adjoinming *sain * o 7hrm4tUp 'stoago val must be
wi tin 11 foot fvc, the 9ifft-f Vh11,.

black or a dark color and is e4obeW to'ftiaet 4wiaatit. An the
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Is not an efficient system because heat removal from mass by air
is not very effective. The efficiency of the system is limited
to small structures where ventilation inlets and outlets are in
close proxim ty.

I. King Ventilation System. Air flow is the reverse of the
solar chimney and Is intended for winter use. Cold air is
exhausted at floor level while warmer air is let in at the top of
the room or stack. This is not an efficient system. Additional
energy must be used to heat makeup air. This application is
limited to environments that can tolerate wide temperature
swings.

j. Barth Tubes. Cool air in suner and wars air in winter
is drawn into a building from a pipe buried five to ten feet
below ground level taking advantage of the long time delay dLf-
ferences between above and below ground temperatures. This
method is subject to noise transmission, moisture and fungus
buildup.

k. AtrLum. This is a central court, a hall or an entrance
court to provide pedestrian traffic flow between offices or
departments, a leisure greenhouse environment, daylighting for
inner perimeter office space, or a natural draft ventilation as
warn air rises.

1. Roof Ponds. The thermal mass is located on the roof of
the building. Water is enclosed in thin plastic bags and sup-
ported by a roof deck with additional structure. in winter, the
ponds are exposed to sunlight during the day and then coverted
with insulating panels at night. in sumr, the panel positions
are reversed, covering the ponds during the day to protect them
from the sun and heat, while removing them at night to allow the
ponds to be cooled by natural convection and by evaporation to
the cool night sky. Problems still remain with the closing and
opening of the roof insulation.

a. Convective Loop. The Major oponents, of this system
include a flat plate collector sd beat stores* tank. Two types
of heat transfer and storage m-dim aie useds a liquid or air
with rock storage. As to 14juid or air La 4 ,o4llotor is beated
by sunlight, it rises 84 eaters tho top of the storage tank,
while slaultatwmsll nocing o , U0A or ar frm the bottom
of the tank Into tie colector. 2bts tsraw coeWetQft curret
continues as long as the sun shines. When air with rock storage
is used, the system J .a a ct to nolstsre, fungus, and mLldew
growth, mlpS* It I- 17 q st:s.

so. Dreatm" vial. IoZ M a scwy tiles age used on larg
* eastorn ad VitoJ~ tiels aW~l2 ct as a solar

suing 40ic laW ueoe4 hea7tti kru issa~teefrom the outer wall
1l28
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element to the interior wal element. The hollow vesVLtfting
tiles serve as a flue througb which air circulates etioally
between open joints and is Intended to reduce beat transmsoio
from the outer wall to the inner wall.. This application can pge-
sent a fire safety problem.

a. Daylighting. Any window area greater than 1s of the
re& being served will require an economic analysis to prove Its

cost effectiveness. The saxim depth of the area being served
will be 20 feet measured from the exterior wall.

p. lybrid system. Ccmbinations of active and passive
appltcations are referred to as *hybrid" systems. A camon
ezaiple is the use of a passive collector such as a greenhouse in
conjunction with a fan-frcead rock bed thermal storage.
IF OR TIM CN or on"UTW

cc, NQ xIUS/CA

dl EON CjAVYAC/Code 052
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APPENDIX C

ENGINEERING TECHNICAL LETTER 82-6:
NORMAL PASSIVE SOLAR
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DEPARTMENT OF THE AIR FORCE
NAOQUARERS UNO?5UD STAT98 AIR FO0=9

LEEE 3 0 DEC 19M

Eai~rngineering Technical Letter 82-6: Normal Passive Solar
Appications

'RfQ MC/ DZZ HQ AIPSC/DZZ HQ MAC/DIN NQ AICC/DEO
HO ATC/DZZ NQ TAC/DEE 10 A1LC/DUZ NQ SAC/DIE/DZI
NQ PACAF/DED NQ AnuS/DIN XQ ZSC/DIR SPACNCON/ DII
HQ USAVA/DZZ HO AP1DN/DhI AVIT/DIN ANPC/NPCXC
EQS/DIR AI'l=/CR MiCE/ZR AFRCE/SR
AliRcE/NX EQ VSAh/DZZ/DZIR

1. This letter:

a. provides detailed descriptions of normal passive molar
applications which must be considered in any design.

b. Establishes design developet and building design
requirements, for the A-Ie the NKJCDK and/or the Base engineering
staff.

c. Establishes information that the A-2 must provide at the
concept and 3S% design stages.

d. Is effective immediately.

2. intent. Energy efficient design, whether of a new facility
or retrofit of an existing facility, must satisfy the
requirements for human, osfort and saftty, bailding protection
and sathetics, and equipment operating envirenwt wi thin a
limited funding budget and striagent WD and Congressional energy
constraints. An enetgy 'efficient design must Include con-
siderat ion of nortal passiva, solar Almlioatione described In this
letter# except as noted'* Normal paRsv solar, appications do
not require a special economic analysis for Justif ication and
should be puet of the programd smoubt.

3. Design Development Considerations. These guidelines art to
be utilized bys

a. Th ess 6vnmdtor N6W during Maeter planning and pro-

b. The A-6 -er0ing tbe concept design stage,,

4. Wormal Passive Solar applications. Volloving is a descrip-
tion of normal passive solar applications.



(3) Orientation of Monair-Condittioned-Buildings.
The preceding orientation criteria also apply to buildings not
initially air-conditioned that are likely to be air-conditioned
sometime within their useful life.

c. Building Shape.

(1) General. To take advantage of the sun in climates
where solar heating, cooling, and/or lighting can be used, the
HO must exceed 3000 for heating, or cooling degree days (CDOD)
must exceed 2000 for cooling and insolation must exceed an annual
average 300 Langleys per day. Maximum solar energy will be
available between 0900 and 1500 hours (winter or summer).. An
elongated building along the east-west axis, in most climates
where the insolation exceeds an annual average 300 Langleys per
day will minimize heating, cooling and electric lighting require-
meats.

(2) Building Configurations. Building envelope heat
loss or heat gain can be .minimized by minimizing the ratio of
building wall and roof area to building floor area. This ratio
essentially is a function of length to width (aspect ratio) and
the height or the number of stories of the building. This ratio
can be minimized by constructing the building partially or
totally below grade. Reference Navy Document, Interim Design
Criteria, January 1975, Section 1, for building geometry con-
siderations.

(3) Zoning Energy Analysis.

(a) The floor plan of every multi-function (minimum
of 3) or multistory facility must include consideration for
energy consumption of each function to determine which are best
located along the south and north walls. At locations where the
HDn exceed 3000 and tnsolation exceeds an annual average 300
Langleye per days location of functions requiring the most
heating should be located along the south wall. Punctions
requiring the most lighting should be located along the south
wall in the northern hemisphere and north wall in the southern
hemisphere. A computer analysis may be required to optimize
locations of the different functions.

(b) Location of interior spaces (zoning) according
to need of heating and lighting. Interior paee can be supplied
with much of their heating and lighting requireents by placing
them along the south face of the building, thus taking avantage
of the sun's energy during the day. Consideo placing rooe to

132



a. Siting. Siting Is to be accomplished in accordance
with (TAN) APH 86-6. It is important to determine In advance
whether evergreen trees and shrubs or neighborin structures

shad th sothern side of the facility during ,i iter Months bet-
ween 0900 and 1500 hours because durin these hours, solar energy
is at Its maximum for solar heating an/or daylighting. This
applies especially to those areas where, heating degree days (IDW)
exeed 3000 and insolation io greater than an annual average 300
Langleys per day (3.69 Langisys a 1 TU per BF'). Reference
*Insolation Data Manual* No. SERh/SP-755-789* Oct 1980, for inso-
lation values of different sites.

b. Orientation.

(1) General. Building orientation Is to be done IAw
guidelines in AIM 86-6. The orientation for maximum solar gain
is with the long walls of the facility facing north and south.
South walls may vary up to 30 degrees from true south and still
receive more than 90 percent of the sun's available energy. At
45 degrees variation# the south wail will receive approximately
75 percent of available solar energy.

(2) Orientation of Air-Conditioned Buildings. In
order to reduce the initial costs and lifetime operating mosts of
air-conditioning equipmentg all new buildings which'are eligible
for air-conditioning either wholly or In pert shall be sited so
that the long axis of the building Is, along an east-west axi's
within 45 degrees. Deviations are authorized only if:

(a) Detailed solar studies prove that an alter-
nate orientation is less energy Intensive over the entire year.

(b) The site's topography prevents the proper
Orientation and there is no alte*rnate alt.. The term
'topograpby' does not cover siting constraints created solely by
eting utility lines, roads, parking areas, and nearby

buildings.

(c) a building Is to I* blpted by wsa eergy
and an alternate or"Ieiatib Ii tequi-ral for, mUaimum solar eff i-

* ciencyt so" as, laInd the s.U4esk "an area oaaist:0 vinter,
prievaling wind of 7 ii r. more.

(d) mission rejiramnts dictate an alternate
orientation.

(a) The new building Is an Integral part of a
onftlox of existing facilities such as a ommnity center.
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any day of the year.

(6) in vacant land which will be de~cersolar enve-,
lopes should be developed fot each proposed buildin to ensure
adequate sun accessibility tot each. Asolar envelope is defined
as an Imaginary container derived from the sun'sa relative daily
and seasonal movement. Within this container, a building can be
constructed with the assurance that it will not cast shadows on
designated portions of adjoining buildings, Reference Solar
Design Workbook# June 1981. No.- 8311/81-62-30 Chapter 4# and
ABBRAN Book of Pundamentalso Chapter 26 for solar altitude and
azimuth angles for various latitudes and dates throughout the
year.

e.Daylighting or Clerestories.

(1) General. Locate major window openings to the southeast,,
south and southwest according to the sunlight requirements of
each space. When possible', recess windows to better control heat
gain or loss. In regions where the UDD exceed 3,000 and annual
average solar energy exceeds 300 Langleys per day glass areas
along the east, west, and especially the north s de of the
building will not, exceed 100 of the floor area served, except SO
if the area consists of hallways,, toilet or-storage. The flor
area-served is to be limited to a depth of twenty feet meosurea
from the exterior wall. The glass along the south wall can he up
to 15% of the floor area served. Where the KDO is lest than 3000
and the COD loe than 2000, glass areas along north and south
walls can be up to 15% of the floor area served. If the annual
average solar energy is less than 300 Lang)-oys per day and the
HDD exceeds 5000, limit all glass areas to 7% of floor area
served. Consider double pane glass up to 500.0 EDO and triple-
pane for greater than 5000 D.

(2) Storm Sash and Doors or insulating Glass. Use of these
items in all windows (Includes fixed and skylight*) and in all
glazed sections of all exterior doors, Is mandatory in buildings
heated to Gs51 in those arte is wher, the ROD is 3000 or more.
Studies shall be made in other climatic zones to determine
whether Insulating glasqs double or triple!laxing or storm. sash
Is cost effective Lft a* e acilitvon &if l cs ai
In accocdance with the atio.a : wh oft Stnad andhook 135.
Where economically fkeaibl* Insuliting glassr Aomble (aor tpLO
glasing or storm saoh shall be used.

(3) Voylightlig amd ventilations
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the southeast, south and southwest, according to their require-
sent for solar energy. Those spaces having minimal heating and
lighting requirements such as corridors, closets, mechanical
rooms, and toilets, when placed along the north face of the
building, will serve as a buffer between the heated spaces and
the colder north face. This requirement applies mainly to areas
where the EWD exceed 3000.

(4) In applying the above Olong axis* criteria
to the design of buildings with wings, such as OLO or "90 shaped
buildings, sake a careful analysis of solar loading to determine
whether the am of the loads on the wings Is greater than the
load on the main area. Zn such cases, the wings shall be
oriented in the east-west plane.

d. Spacing of Facilities. Solar irradiation to adjacent
proposed or existing buildings must be guaranteed to encourage
solar applications in these buildings with future retrofit pro-
jects. The foflowing rules are recommended to support solar con-
siderations. They were derived from Solar avelope Concepts,
Final Report# April 1960, S5RI/sP-98155-1.

(1) Solar irradiation should be available for any
building at least 6 hours per day in order to provide energy that
is sufficient for active or passiv, solar applications. These
hours are to be between 0900 and 1500 hours at all times of the
year.

(2) To protect solar collector plates that might be
installed in the future on any nearby roof, the shadow of a new
or proposed facility or addition cannot extend above the roof
parapet of any existing facility during the above specified hours
of the day.

a aa(3) Land with temporary facilities may be considered

as vacant land. Temporary facilities are those described in
* AK 86-15# Cbpter It.

(4) - i*re walls or %alls without windows, whiah will not
be cosidred as beat stoage' m0 in ftture projeots, may be
totally Ohdded by'"M favilitles."

(5) Walls of nearby buildings that function as window
walls o -tha't window *Ptibgs that exceed 23 of the wall
area may be patially shaded by a now facility provided that no
noe than 330 of the wall is shaded during the specified hours of
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color. Shading devices or translucent panels may be used to eli-
Minate glare, particular-ly in work areas.

(g) Shading Devices.

(1) General. Proper solar screening reduces solar heat
gain during sumser months, regulates solar daylighting and allows
direct solar energy for solar heating or storage during winter
months. Proper design of solar screening includes consideration
of latitude, elevation, orientation, percent of glass, heating
and cooling loads, obstruction and inconveniences to such activi-
ties as window washing; Consider roof overhangs, horizontal and
vertical building projections, louvers, or reflective glass
coating, internal shades, venetian blinds, movable insulation, i
insulating curtains or draperies, eyebrow reveals, or
vertical/horizontal fins.

(2) Solar Shading in Air Conditioned Buildingss
(a) For any building eligible for air conditioning,

all window and other glazed areas exposed to the sun (includes
all glass in the orientation 45" from an east-west axis shall be
completely shaded on the exterior no less than 80 percent of the
time between 0800 and 1600 (solar time) daily during the period
from June 1 through September 30. Partial shading all the time
is an acceptable alternative provided the total solar gain does
not exceed that achieved by compliance with criteria noted above
based on actual solar studies.

(b) Shading may be achieved by building projections
(either horizontal or vertical), deep reveals, or any ombination
of theme measures. Also,solar shadns may be achieved through
the use of external solar screens, either fiberglass or metal,
which compietely shade the glass area and have a solar heat
rejection of no less than 7& percent.

(0) The use of fully reflective glass as anuftac-
tured in the factory is also acceptable for solar shading. The
use of 'heat-absorbing tinted glass' and partial exterior shading
is acceptable provided the total boat gain, b*ed on swific
studies, does not exdee that pe td under the atitiri& mote$
above. Film and coatings added to glans after mswufatuire *r*
not acceptable.

h. Protected Entrances. .n clioates where 00 exceed 3000 og
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(a) The following criteria establishes minimum sizes for
glass areas in relation to floor kreas and is to be followed to
the extent .that they do not conflict with the design criteria in
other paragraphs.

(1) Whenever feasible, all habitable rooms will
contain windows in exterior walls. Window areas equal to or
exceeding 5 percent of the floor area will be operable for ven-
tilating and cleaning, except the minimum will be 7 percent for
offices and administrative areas of maintenance facilities. In
shops and other maintenance facilities the glass area of windows
in work spaces will comply with ANSI Standard A 11.1 and the
design of the ventilation system shall conform to the recommen-
dations of AFE 88-15 Chapter 6 or the Guide of the American
Society of Heating, Refrigerating and Air Conditioning Engineers
(ASERA).

(2) For all facilities such as administrative,
dormitories, classrooms, and patient bedrooms in hospitals,
located where the HDD exceeds 5000 or where the summer CDD
exceeds 2000 the glass area shall not exceed 7 percent of the
floor area. For other facilities, fenestration shall be planned
to take optimum advantage of natural light and ventilation with
full consideration of the impact on the heating and air-
conditioning load. in regions where other provisions are not
made for cooling and ventilation, natural ventilation shall be
used to a maximum degree consistent with local engineering prac-
tice and consideration of heating costs.

(b) Provide operable windows in exterior walls of dor-
mitories, bachelor officer quarters, and bedrooms in hospitals.
The sash, when fully opened, will allow for emergenoy egres.
Fixed fenestration may be used in fully air-conditioned building
areas, except in the above noted facilities, provided appropriate
means for emergency egress are provided.

f(c) Windows may be eliminated where there is a justi-

fiable requirement for a fallout shelter or when advantageous to
the funotional use or special needs.

(d) Facilities which are located to meet quantity
safety distances from explosives will have a minimum number of
windows facing the explosive area.

f. Skylighting. Skylighting refers to illumination provided
from sunlight through windows in a horizontal roof plane. Limit
skylilkting to So of the roof ateae Ceilings are to be a light
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CDD exceed 2000# make the main pedestrian entrance to the
building an enclosed space (vestibule or foyer) that provides a
double entry or air lock between the building and the exterior.
Where functionally possible, orient the entrance away fram the
prevailing winter or sumer winds or provide a windbreak to
reduce infiltration. The inside and ostside doors may be offset
from each other or at right angles to each other for maximum
effectiveness. if vestibules cannot be installed, consider using
revolving doors in conjunction with emergency exit fire-doors.

ii Landscaping. Consider trees or tall hedges to provide
shading for east and west facing glass to block the low early
morning and late afternoon sunlight. Deciduour trees or tall
hedges along a south wall could also be used fo. shading during
the summer months. These can allow solar energy for heating
during winter months. Also consider tall hedges or trees between
asphalt parking areas and buildings to reduce heat gain during
summer months. In regions where DO exceeds 5000, and the annual
wind speed averages more than 7NPH consider evergreens along
winter prevailing wind aide of the building for windbreaks.

J. Insulation is to be done lAW, Change 10 to General D.1. No.1
and AIM 85-18 design criteria.

k. Berning. Consider constructing facilities partially below
grade. For buildings in climates of 5000 EDD or more where the
average winter wind speed exceeds 7mpht consider herming the
entire winter prevailing wind wall side of single story buildings
or the entire first floor of multi-story buildings. Berming will
enable sunlight availability at the north side of a one story
building during winter months and will reduce beat loss through
the wall. In summer, it will reduce heat gain. Ground tem-
peratures are higher in winter and lower in sumner than ambient.
in climates where EDO exceeds 6,000 consider earth sheltered
buildings. Reference the Navy's AIAVFAC Mi series design manual
for earth sheltered facilities.

5. A-X SubuLttalsa The following information will be required
from the A-2 for all new building designs:

(a) At 200 Concept Stage's

(1) An analysis of energy efficiency due to proposed

building siting and orientation.

(2) Three building oonfIguratics tov eduee or. Umi-I38



nate solar shading of adjacent facilities IAW par& 2c, when applicable.

(3) A discussion regarding the ratio of building wall
and roof areas to building floor aroea with regard to energy effi-
ciency, lAW Para 2d.

(b) At 35% Concept Stage:

(1) Results of active solar application study when
applicable.

(2) Results of unique passive solar application study,
when applicable.

(3) Summary of zoning energy analysis.showing heating,
cooling, and/or lighting energy consumed by each department or
function and discussion of location of each along north or south
walls according to this analysis. Reference Para 4c(3).

(4) A breakdown of the calculated energy budget figure
(1e3) into heating, cooling, ventilation, lighting and water
heating budgets. The A-Z must also provide the number of
operating hours that the total REBP was based upon

(5)t Recommendations on how to reduce further the par-

ticular calculated energy budget when it is. 35 or more of the
total energy budget.

FOMR 7MOF STAFF
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APPUIDIX D

PASSIVE SOLAR RULEZS OF TNI
(lalcomb et al.., 1979, pp. 24,25)
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APPDIX B

AIR FORCE! INSTALLMTION SOLAR ANALYSIS DATA

II.



AR FORCE INSTALLATION OLAR, ANALYS[S DATA
ROT 8SF DOE

fIstallation Closest City DD MII WNI

Altin AFB Wichita Fal 2904 10 20 27 45 41 67 6
Andre". APB Washington DC 5010 12 23 16 28 37 61 3
Arnold AID Chattanooa TN 3505 9 19 10 32 33 56 4
Barksdale AFB Shreveport LA 2167 8 25 26 43 36 61 6
Beale AFB Sacromento CA 2643 9 18 29 4? 41 66 9
Bergatrom AFB Austin TX 1737 6 13 27 46 37 63 6
Blytheville A FB Memphis TN. 3227 9 19 22 36 36 60 6
Boing AFB WasDngton DC 5010 12 23 16 = 37 61 3
Brooks AFB SanAntonio TX 1570 6 12 36 48 36 6t 6
Cannon AF Tummoeri NM 404? 10 20 30 48 45 73 6
CarwellAFB FortWorthTX 2362 9 6 17 44 36 64 6
Castle AFB Freeno CA 26 9 17 29 46 41 60 9
Chanute AB Sprh~nid IL 5056 15 30 19 = 42 67 5
Charleston ARE Charleston SC 2146 7 24, 25 41 34 0 4
Columbus AB ftoinMghaznAL 2644 9 16 32 37 34 5 4
DevIs-Mnthank APB TuacsonAZ 1752 6 13 35 57 45 78 9
Dover APB Wlmington DS 4940 15 29 19 30 39 63 3
DyAomA AbileneTX 2610 9 16 26 47 41 66 6
gdvsds AFB Dentt CA RU 7 15 35 U6 4 73 9
Mn AFd Mobile AL 1664 6 12 as 44 84 0 4

Ellswrth AFB RAW CltySD 73O4 15 30 23 32 51 76 6
Rland AFB emRogeALA 16S0 6 12 26 43 34 Uo 6
Firhigld AFB SpokaneWA 66O0 20 39 20 24 48 66 10
frawle WrrenAFB CheyenneWY M2e 11 21 25 30 47 74 6
George AFE DaggetCA 2231 7 15 35 56 48 78 9
GoodellowAFB SanAngelo TX 260 . 15 29 48 40 07 6
Grea Forks API Minot ND 9407 26, 50 WR KNR N 73 6
GriMse APB Syracuse NY 6676 19 36 NR NR 37 59 2
GrisomAFB Fort Wayne INI 620 16 33 13 17 87 60 5
Gunter AFB Montgomery AL 2259 7 15 24 41 84 59 4
Hancock Pleld Syracuse NY 6076 19 38 MR NR 37 U0 a
H~anscom APB Boston MA 5621 15 29 17 25 40 64 1
RBIAFB Salt Lake City UT 5163 13 26 27 30 48 72 a
HalloasnAND Truthor Coawq NM 3392 9 17 32 51 48 78 6
Houiestet APB Miami rL 206 1 2 2? 48 81 54 4
Hindbut "old Mobile AL 1684 6 12 26 44 34 60 4
oman springsAux Las Vegas NV 261 16 35 56 48 75 9
KeederAPB Mobile AL 1654 6 13 36 "4 84 so 4
Kely APB SanhAntoio TX 1570 6 12 N6 48 36 64 6 I

irtland APB Albuquerque NU 429 11 22 29 47 48 78 6
L LS B er APB DuluthM 0750M 25 50 NR MR 50 70 5
Lackland ALD SaAntonio TX 1570 6 12 25 48 36 64 6
Lanisy APB Norfolk VA 3486 9 19 28 3U 3? U 3

1Laughlin APB D&l ED1 TX I

MR - Not R*cmGndfd



A FORCE WNTALLKO ARAN& Ia DATA
ROT 8F DOE

lalatios Closest city DD N I, W1I

Little Rackh LttleRock AR 3354 10 19 23 38 371 0 6
Loing APO Caribou ME 9U23 25 50 N NR 53 14 1
Los Angeles Al8 Los Angeles CA 1819 5 9 36 58 " 72 9
Lowry Are Denver CO S018 11 23 87 43 47 74 a
Luke AFB Phoenix A2 1552 6 12 37 60 48 75 9
MaoDill API TampaL 716 3 6 30 52 36 83 4
Mahnstrom AFB Great Fals MT 765 18 37 23 8 56 77 8
March Ar Los Angel CA 1619 5 0 36 56 4 72 0
MotherAFB SacramentoCA 24 9 18 = 47 41 66 9
Maxwell Ar! Mantgaory AL 266 7 15 24 41 34 0 4
VoChardAB Seattle WA 5185 11 = 21 30 30 56 10
McClellan AFB Sacromento CA 24 0 16 20 47 41 66 9
McConnellAFB Wichita 3 4667 14 U 26 41 45 71 7
Mo~mire AID Philadelphia PA 486 15 29 19 29 386 U 3
inot AM ilnotD Im0 25 t 50 N MN 5U 72 a

Moody OB Tallahasse' n563 5 11 26 45 35 60 4
Mountain Home Boise ID 56 14 25 27 36 46 71 10
MyrTle Beach AID Columbia SC 2596 6 17 25 41 36 61 4
Nei AFB Los VvpssNY 2501 0, 16 35 56 46 75 9
Norton AFB Los Angeles CA 1819 5 9 36 58 44 73 9
OfttAFB OniabsNE 6601 30 40 31 39 51 76 7
Patriok AFB OradoFL 733 3 6 30 3 37 63 4
Posse An Conoerd KH 7300 17 3.4 13 15 45 U5 1
Peteo APB Colorsdo Springs CO 47S 18 96 27 42 47 74 3
P~attubmrh AFB -BurltonVT 7676 261 43 N NR 46 M 2
Ppe 3.Ii~ NC 3514 1 f6t 3? 36 61 4
andlph AFB San Antoio1 157wo0 is 28 5 48 36 64

ReemeAFB LubbockTX 3545 0 3 40 44 72 6
BobimsAlD Macau GA 240 7 15 25 41 35 65 4
SoottAPB St LoisMO 4750 15 20 21 33 41 6 5
ftymow ur-os Ralelgh NC 3514 0 19 U6 37 36 61 4
$how lAB Coduna. SC , S 6 17 35 41 36 61 4
Shappad APB Wicbhtta FalsTX 2 10 W V 45 41 67 a
'Tlaker AN Oklahma Ciy OK 369 11 22 35 41 41 67 6
TrasimAFB Oakland CA 32M 7. 15 35 55 46 72 0
TyndaflAPB Apalacols. FaL 1361 5 10 86 47 36 61 4
USAceadeay Colarsd@Uprings CO 6473 13 36 .87 48 47 74 6
Vaceil Ok9tabsua Cty OK 3665 11 22 35 41 41 67 6
VeniembergAlB Santa aria CA 366 5 11 al 63 42 0 90
Witeman AFS CulumblaMKO 606 13 8S 30 30 41 66 7
Wmh=SAn, Pbmne AZ 165 6 13 37 6o 46 75 0

Vwgt~tesm Dayton OH 041 14 U 14 30 36 50

MR " Not Recomnde4
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AkPPENDIX FP

AIFeRC IUSTALr&TIOjN COST FACTORt AD3U8TKgr2s(smug~ 1,982)
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AIR FOIUINSTALLATION C FAr nMR ADJLUMN
Instllation Closest City Trade Section Ad ustments

2 a Ia I

Altus AFB Lawton OK 0.939 0.882 0.859 0.955 0.904
Andrews AFB Washingtdn DC 0,935 0.973 0.992 0.963 0.959
Arnold AFS Chattanooga TN 0.909 0.846 0.887 0.949 0.669
Barksdale AFB Shreveport IA 0.882 0.548 0.878 0.955 0.887
Beale AFB Sacromento CA 1.165 1.125 1.181 1.078 1.138
Bergstrom AFB Austin TX 0.896 0.851 0.864 0.956 .997
Blytheville AFD Memphis TN 0.887 0.905 0.909 0.960 0.916
Boiling AYB Washington DC 0.935 0.973 0.992 0.963 0.959
Brooks APB San Antonio TX 0.936 0.871 0.868 0.954 0.917
Cannon AFB Albuquerque NM 0.959 0.812, 0.89 0.956 0.913
Caruwell APB Dallas TX 0.962 0.959 0.922 0.973 0.949
Castle AFB Fresno CA 1.100 1.066. 1.150 L054 1.106
Chanute AMD Decatur IL 0.999 0.974 .L032 0.90 0
Charleston AnE Charleston SC 0.855 0.780 0.668 0.5 0.3
Columbus AlPB Tuscaloosa AL 0.871 0.81 0.833 0.943 0
Davtis-Monthan AFB Tucson AZ 1.013 0.983 0.963 0.6 0.962
Dover AFB Wilmington DE 1.064 0.949 1.0 0.990 0.991
Dysis AID Abilene Tx 0.902 0.861 082 0.948 0.6
Edwards AID Bakersfeld'CA 1.119 1.1 r1.137 1.03 1.09

Uglin AFB Mobile AL o.6T8 0.834 0.901 0.900 0.618
Elswort AldCty SD 0.906 0.68 O 0.920 0.96 067
Enlamd AID Baton Rouge LA 0.944 0.9*4 .915 .m 0.40

Fairchild AFD Spokane WA 1.059 f.049 1.063 1.019 1M4
Francis E Warren All Cheyenne WY .O0 0.964 0.966 0.9
George AFB Los Angeles CA 1.074 1.14 L116 1.08 1.10
Geodfllow AFB Abilene TX 0.902 0.61• 0.02 0.946 0.8
Grand Forks AFB Fargo ND 0.952 0.908 .920 0.97 M
GrO m AID Syracuse Y .6 O0.40* O.96 0.6 0.9"
Grissom Aft Fort Wayne IN 0.964 0. ? %,971 0.9
Cant.r A Mone m aomeer b.8 "0 0.86l 0.90 "M
HRMoock 11.14 Symouso, mY 0.927 0.946 0.956 0.61 0*63
Ifausoom ArI Boston MA 1.062 ,006 1.063 1.0 1.M
I-AIB Salt Lke Citj UT 0.966 0.. 0.99 (9

ebsman Anro ".W &9 0.812 0.9 0.
mwmetsea An- Us FL 0i. 0866 . im 0."' 0.916

Huribrt Flow MOblis AL 0.6? 7LISI 0.201 0.M" 0A
bIMM 9014N&u A"* 'o O 7 ? 1~ ~ LOOS LO? 1.01

AWli- -O6 "l 0.96. Its" 0.30
Kitty AMSbMtut 0.966GD to &I" 0a1t
L 1.0 I, 110 1.r 1.0

.. A L... .' -C9A6 0.o11 0068 0.19 0*?
Lel(. y AIR'O " -W 0.631 10.!fl'r*o 6 -oUs 06

dlaIft AMD __96C

SClo@est .refetene city in *xoess of 100 miles.
1

~44z,



AIR TOMC UNSTALLATION COS FACTOR ADUSTMENTS
Installation Closest City Trade Section Adustments

2 _ _ 11 II WA

Little Rock AE Little Rock AR 0.934 0.825 0.837 0.948 0.891
Loring AFB* No Adjustment 1.0 1.0 1.0 1.0 1.0
Los Angeles AFS Los Angeles CA 1.074 1.140 1.137 1.057 1.104
Lowry AFB Denver CO 0.990 0.971 0.972 0.992 0.965
Luke AFB Phoenix AZ 0.980 0.931 0.957 0.994 0.976
MacDill AFB Tampa FL 0.962 0.864 0.876 0.952 0.910
Malmstrom AFB Great FalLs MT 0.973 0.939 0.956 0.970 0.946
March AFB Los Angeles CA 1.074 1.140 1.137 1.057 1.104
Mather AFB Sacramento CA 1.166 1.125 1.18i 1.076 1.138
Maxwell ATB Montgomery AL 0.896. 0.807 0.881 0.943 0.868
McChord AFB Seattle WA 1.084 1.129 1.062 1.036 1.100
McClellan AFB Sacromento CA 1.166 L125 1.181 1.078 1.138
McConnell AFB Wichita KS 0.906 0.856 0.892 0.98 0.900McGuire AFB Trenton NJ 0.994 0.992 1.061 1.002 1.004

Minot AFB* No Adjustment 1.0 1. 1.0 1.0 LO
Moody ATB Albany GA 0.931 0.774 0.799 0.927 0.8M
Mountain Home Boise ID 0.979 0.964 0.964 0.963 0.967
Myrtle Beach AFB Charleston SC 0.855 0.780 0.858 0.925 0.835
N,,ims AF Las Vegas NV 1.064 .096 1.098 1.q37 1.061
Norton AFB Los Angeles CA 1.074 1.140 1.137 1.057 1.104
Offutt AFB Omaha NE 0,077 0.942 0.950 0.976 0.9N
Patrick AFB Orlando FL 0.884 0.808 0.871 0.943 0.865
Pease AFB Manchester NH 0.904 0.867 0.924 0.959 0.913
Peterson AFB Colorado Springs CO 0.978 0.955 0.954 0.981 0.961
Plattsburgh AFB Burlington VT 0.951 0.803 0.891 0.943 0.889
Pope AFB Raleigh NC 0.869 0.734. 0.812 0.919 04826
Randolph AFB San Antonio TX 0.936 0.871 0.868 0.954 0.917
Reese ATB Lubbock TX 0.922 0.870 0.827 0.952 0.896
Robins AF Macon GA 0.873 . 0.718 0.812 0.981 0.842
Scott ATE St Louis MO 0,922 L001 0.931 0.994 0.986
•Seymour-Johnson RaIigh NC 0.5869 0.734 0.812 0.919 0.826
Shaw AI Columbia SC 0.8 10 0.765 0.7 . 0.031
Sheppard- AB Wichita Fals TX 0.911 .891 0.860 0.957 0.901
Tinker AFB Oklahoma City OK 0.950 0.936 0.943 0.M3 0.989
Travis ATE San Irqmiscq CA 1.186 1.237 1.237 1.094 L6
Tyndail AEP No A4j.uAnnt., 1.0 1.0 1.0 L.0 1.0
SAadamy Colorado Sprie CO 0.976 0.955 0.954 0961 0.61

Vae APB Oklahoma Cty OI 0.950 .0.93 0.943 0.96 0.9=
Vandenberg AB eCA 1.19 L100 1.137 1.039 1.O6
WhitmanAM K.asss ctMO. 07 0.972 o.M3 (LM
illimsIn Phoe Z04 _ 0.m1 0.957 0994 0.976w -optms I~,,o '0" -0 o 7 o.M 06M

!r111aWin Aeto n1 00.* 0.99" 0.906 OAl

ZbiMl Pino . a J& too iilg

• . l',68ut "fT" i "-'~ "Ia ... ..... -ll..



APPRDIX G

COMPUTER PROGRAM WITH SAMPLE FILES
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Computer Program

program psolar

-integer jk,l,m,z,floors,doe

real glaze,rot,asc(2:30,1O:l0O,1:2),
* ahc(2:3O),sac(2:30,10:100,1:2),
* hdd,ssf(2),cwc,acost~cf2,cf4,cf6,cfll,
* tmasugtnc,rho(2),gmax,sif~siw,cif,ciw,
* inflor *inwill,amass, mass,safamas,
* nInsu1,cInsuIl(2),apc(2),sfblc,
* e(S).upve(5,11).
* fc(2:30,1O:100,1:2,1:5)

character base*25,ni~ht(2)*30,fuel(5)*l5

open(1O,f ii. 'location')
rewind 10

read(1O,*) base
read(II),*) floors
read(1O,*) rot
read(10,*) saf(l)
read(1O,*) ssf(2)
read(1O,*) hdd
read(1O,*) cf2
read(1O,*) cf4
read(1O,*) cf6
read(1O,*) cfll
read(1O,*) doe

open(15,f ile. 'datafile')
rewind 15

read(15,*) sfblc
read(15,*) rho(l)
reed(1.5,*) rho(2)
read(15,*) ape(l)
reed(15,*) apc(2)

4 read(13,*) cif

read(15,*) *j~j
read(lS,*) cif

A. resd(l5,* cLw
rTad(15*) ciftuul(1)
vead(ISM* ctasul(2)

150



open(5file m 'upum')
rewind 5

do 4 j - 1,5
read(5,*) (upwe(j,k),k , 1,11)

4 continue

e(1) - 0.975
e(2) - 0.75
e(3) - 0.75
e(4) - 0.75
e(5) - 0.7

night(1) - 'To Night Insulation'
night(2) - 'With Night Insulation'

fuel(l) - 'Electricity'
fuel(2) - 'Distillate Oil'
fuel(3) - '1esidual Oil'
fuel(4) - '1natural Gas'
fuel(5) - 'Coal'

do 1 J-2,30,2

ahc(j) - 0.0

do 2 k-10,100,10
do 3 1-1,2

asc(j,k,l) - 0.0
sac(j,k,l) - 0.0
do 5 z - 1,5

fc(j.k,l,z) - 0.0
5 continue
3 continue
2 continua
1 continue

print 110,base

110 format(45x,a25,/)

do 15 U-1,2

do 20 J-2,30,2
Shc(J) - (J*1O000.O*sfblc*hdd)/1000000.O
do 30 k-L0.0l@,0O :

Rlan- J*100.0*(k l9O.0)prool*flooregmat - ((uqrt(.J*1Og'O./6.f))60).67*f1oor

if (RU4.t.04itM
glaze - t XM.o

endif

s53 o ssf(1)*,i la - o0e*3t10o.0

. r31
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tmass - .ass/rho(l)
ems. - ija(3*glazetmss)
inflor - (k/100.0)*J*l000.O*floors
inwill - tmass - inflor

Lf(inwll-St.0.0)then
tc - (inflor*si t*cf2+inll*siAcf6)

* -(Liuflor*cif*cf 2inumll*civ~ef 6)

else - tnass*sif*cf2..tmass*cif*cf2

endif

acost -glaze*ape(1)*cfll - glama*cw-*ef4
ninsul - laze*einSui(rn)*efil
sac(j,k,l) - tac + acost + enaul

do 35 z - 1,5
fc(J~k,l,z) - (e(z)*0.9*sac(j~k,l))/

* (upve(z,doe)*(ssf(m)/100.O)*(k/100.0)*abe(j))
35 continue

timass asra2
amass - tass - glaze
if(amass.gt.0.0)then

ofamas -4.O*aeass*rho(2)Irho(1)
inflor - (k/1OO.0)*J*1000*O*floors
inwll - sfama - Inflor
if( tnwll.gt.O.0)theU

tuc (iuflor*p4t*ef2+iuwal1*siu*cf6)
* -(Lnflor*cif*et2+inusll*ciwecf6)

alse
Cisc a fas*sif*cf2 - faua*cl*cf2

endif
also

Mee = 0.0
endifI
scoot - glaze*ape(2)*cf 11 - glaze*cwc*cf4
ninstil - SlaxeC cinsul(m)*cf 11
sac(jk,2) - tec+ &cost + ninaul

do 36 x a 1,5
fc(j,k,2,z) - (e(z)'O.9&sae(j,k,2))/

*. (spws(S,doe)*("*f(u)/100.0)*(k/100.0)*ahc( 1))
36 Centevae'1 auc(j,k,:)wa1GO*Otn

tfeac(j,kgu).ua OOOMAMA b

e_ _ _ __ _ _ _ __ __"__ _ _ _

asc~~k~) a hc~)*(/1000)*ssf~)/10.0



30 contin..ue

30 continue

print 25,night(m)
25 format(/,/,44x,a30)

print 37
37 foraat(/,/,40x,'AnnuaI Solar Savings ('MRtu~s)')

print 40
40 foreat(/,'square feet*,/,2x,'(x l000)',I)

do 50 J-2,30,2
print 60,j,(asc(j,k,m),klfl,100,10)

60 foruat(5x,i5,5x,f7.2,2x,f7.2,2x,f7.2,2.x,f7.2.
* 2x,f7.2,2z,f7.2,2x,f?.2,2x,f7.2,,2x,f7..2,2z.,
* f7.2)

50 continue
print 65

65 format(/,17x,'l0',7x,'20',7x,'30',7x,
* '40 ',7x,'50',7x,'60',7x,'70',7x,'80',7x,'90',7x,'100',/,
* /,35x,'Per Cent Floor Area Served By Solar Add-on')

print 85
85 format(I,I,40z,'Direct Cain Differential Cost ($''9)1)

print 40
do 80 J-2,30,2

print 0j,(sac(j,k,1),k-lO,100,10)
90 fomat(5x,i5,5x,f7.O,2x,f7.0,2x,f7.0,2xf7.0,

* 2x,f7.0,2x,f7.O,2x,f7.O,2x,f7.0,2x,f7.O,2x,
* f7.0)

s0 continue
print 65

print 95
95 fo=&mt(I,/,40x,'Trombe Wall Differential Cost ($"ae)')

print 40
do 100 J-2,30,2

100 print 90,j,(sac(j~k,2),k-1O,100,10)

print 65

do 130 x-1,5
105 print 105,fuel(z)
105 fernAt(I,I,45x,alS)
120 print 120
1 2q. f~gmae(I,30x,

* 25 Year Discounted Payback Break lieu Fuel Cast',/)
do 125 1&2,30,2

print 60.,fc(j~tc,1,z),kmIO,I00,10)
print 60,j,(tctI,k,2,).km1O,fl)

-163



125 continue

print 65
130 Continue

print 120

15 continue

45 formt(I.35x,'square feet'.6x,'nnual !1hating Conaumption',/,
* 37x,'(x 1000)',/)

do 70 J-2,30,2
print 75,j,ahc(j)

75 forat(40z,i5,13x,f7.2)
70 continue

end

4.54

A-- 
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Sample Data File

9.0
50
100
19.16
23.78
8.59
2.69
3.39
2.69
2.02
0.0
10.50



Sample Location ile

'Altus APirs

0.1027 

J2904
0.939

0.859

6

.I... .....

1hm



DOE Escalated uniform Present Worth Factors

11.81 12.94 14.46 15.23 14.33 14.40 13.82 10.38 13.40 16.10 14.19
17.79 17.76 17.64 17.68 17.9317.87 18.W) 17.94 10.10 18.10 17.79
21.74 21.55 21.42 22.19 14.07 22.27 14.12 22.50 22.56 22.60 18.09
18.11 18.23 19.55 21.20 18.92 17.45 19.62 16.88 15.93 13.46 17.84
17.44 10.33 20.71 20.42 19.92 20.53 20.25 18.95 19.40 24.58 20.76

I r,
I 'A



ANNUAL SOLAR CONRI BUTtON AND DIMFRENTIAL
COST TABLES

41 771.



Altu AMl

PslaoSrw.4o Bya.

8 1.41 kU 42.3 5.4 7.1 &S11.3. 1. 14.1
4 to.8* 2 11.3124.1 Is. 1. . 45.4 OU
* 4.8 M. 8? 1&.0 21.4 25.4 20.6 33. 3S.1 4&.3.
a L9 IL 1A. 1.3 33.98S& 39.5 4L.8 05 52.5

I0 7.9 14.1 31.8 U 35S 42.3 44.4 G6. 65.5 70.6
in M. 14 014 =59 42.3 518 52.8 67.7 16.2 84.7
14 9 12.8 NU 3M 4&.4 52 - 62 70.0 06.0 92.8
14 11.8 U8* OW, 45.8 -2.D 6?.? 72.0 90. 101. 113.
is 1It? 3M3M. : 0. W6 i 723 92.3 101. 14.3 137.0

M51. 32.? 054 75.4 91.? 110.1 12L4 14U. 1#01 1u&5
-*15.U 325.3. 79.0 ft.& 116.6 136.3 16&1 177.68 '"

3 18 1 -U UL 64.71-U1 12.0 14L 1~ 154 IV -- *

48 14* S* ISi01 U? 1. 1716. 21U.251'r8144.31

a3 1a*7 lw1ip L 4386 *211. 0486 .4L 6146 00: 1031
664 ask 2 iti631. Am 142. Do 64m2. am~1.

10 
10.10 4?10 431 016. 4800. 635?~1,56 40 M13. 1048966. 1724

is on q64 ano 'ims. sist , 3ira 0am. low&:. -"M. Ism3

14 1111M 7*me 11501 JAW6 10. 1520M16. 15010
-. ~ ~ ~ ~ ~ ~ -6f 17154.5 1 ls.354.~.ur.wUs 662.666.16W low6g 1610 A*M.51 1101. 152.*u

. -O ri -S M4

41oft1t- ,Vs *114. 046. "'SO" Am".15. 0

ai N"~ ft.62 lows. . *6

30I =II 22L t II
a' g44SOL4I *tili? Jew, , ISM

-.------- ~------.---.- ,.--~..-.---.w----,-~---. --.--- ----------.-.- -------. - -
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Altus AF9 -

ANNUAL SOLAR CONTIDII.UTION--WNI(IIT'hs)
SQ FT Perent Flor Area Serol. Pv Solar

in -W M I A -n an an ~ - l
2.1 4.3 6.4 e.6 10.7 12.9 15.0 17.1 19.3 21.4

4 4.4 8.6 i34 17.1 21.4 M.7 30.0 34.3 3" 430
6 i 4 i.9 19.3 25.7 X 1 :30.0 4&.0 51.4 57.0 64.3
a &4 17.1 25.? .34.3 42.0 .51.4 60.0 66.6 77.2 85.7

30 10.7 21.4 .. 1 42.9 53.6 64..3 75.0 Off.? 90.4 107.2
12 IU W.7 . 1.6 51.4 .4a 77.2 00.0 102.0 115.7 126.6
14 15.0 .30.0 4b.O 00.0 76.0 90.0 104.0 120.0 1 .5.0 150.0
I6 17.1 14.3 51.4 68.6 66.7 102.0 12m 0 13.m 154.3 171.5
SO 3IA 42.9 64.3 S5.7 107.2 126.6 15S0.0 171.5 12.9 214.3

W 8L.6 47.1 70.7 94.3 117.0 141.4 156.0 1866 212.2 23.7
34 3.? 51.4 77.2 10L* 126.6 154.3 W.6.0 205.7 231.5 257.2
16 7 5.? 63.6 111.4 130.3 167.3 105.0 2.0 250.? 278.6
* 300 60.0 90.0 110.0 110.0 160.0 210.0 240.0 o0.0 "**"

;L1 6!4.2 28.4. 1&6 leO.T lf &6?27 O5 0*

DRMC "AflIN NTLAL COST-VN~f S.)
BQ FT Peramt how Afta 5evd U ~ .

. .'b 075. 240.m 20. 330. 5 4150.

4 SM.. '660. lSM 3 L 4160 4M. O61 4.0. 74OO. 6m.
6. 146. M4OO. 3M5. 4060.- 6U12 7 7. 8?1 ! 9 11204. 13449.
6 1I6. 338). 4960. '6640. SM M , ! 111*. 13 ". 149m. I165O.
1o 3075. 4160. 622. 6 30 0M. 104. 124,. 14,4.169 1664. I 2 0740.
12 2400. 400. 7470. 9950. 12440. 1469. 174. I 19110. 2400.I 24600.
14 2065. 560. 6715. 1110. 14524. 1742L 20M . '19.1 '26144. 29046.
16 332. 6640. 9M. 13279 1659. 1991. 23230. 26"W. 2076. 33106.
i6 35. 7470. 11204. 14930. ,1664,, =409. 25141. 2 31i. 37348.
30 4100. 600. 0*449. 16500. O0745 *Me,9 33106.M 37546. 41496.

456.- 0130. 13694k. *6206. *164,1 279 _31W53 510; 41063. 4664.
24 60. 00. 14020." MI 34 *76. U5" 3M 44814. 497.

05. 6. 16144. 115 *74., Mm.. 3 7f. '431. 4m. &%-47.
1* 610 10. 0.14.USK 806 386 4006 40476. SM67 "000

"Il I 3I1.4. 10566. 12 1 7 109 .

*I013 4 -. 60m. 100n6l. - 16106 1 20i10.

1a SOL t w . ii6. 01U07 . 150?.it 16116. 23 2416. 67174. 301.

. 1 560. 3 .*06. 4M. 0m116. MS,4l 7174. 330. 6 12M. 4071. 1620.
8 1 1006. 4, 1630. So.ot, 15061. 106. 232,/40e16. 16116 50122.
U n h t. in 1 606. W0141 2h7 *r* 135i,1.41. t446ML, 461,, 5568.
0I3 aft M 60 14060j&4'.110 0 12 1131. 41 00. 31406 35115

", ,- S -

;,- -- -n * ___ SIM . " iI 1



* LI 3* 4.e 6,6 .1 0.7 1 .4 ISM 14.6 16.
4 0 65 9.? 15.0 1" .8 A 22 .? 6.0 A.1 32.5
* 4.V ,? 14A 19A S13 21 34.1 33.0 45.8 48.7
a .5 1SO 19.5 U.0 3U WO 41L5 51.9 0.4 64.0

IQ & 1.C8 34.s $ 40. 4? WO 64. 73.0 61.8
s ? I" 1a " 33.0 46.? 50.4 6e.8 77.9 67.7 07.4
14 12.4, A? 3.1 45A 65. OE, 71.5 g. IO. 115.6
10 MO2 1H0"I 61.0 664 7.9 90.0 I.O 116.0 110.0
is 14A US 4U. OM. 7&.0 67.7 10.3 116. 131.6 148.1
a 1 1" i 6. 46.7 LD 81* I7.4 113. 1ta.0 146.1 L**
1 M e7.9 35? 53 7IA 63 107.15 1 0I. 141. 1S0.7 "
20 I6s 3 0&4 TA., WA 1169 1534 155.3 *9,*-,.
a5 ILl 41* 85* i4.4 1SU5 116, 147.7 16.6 "*I** *"**
.8 3t 4&0 16U 60.0 125.6 138 .4 30l.1 2os.6 *,

124 8. 4L? MO. WA 121-.71 uILL 3 110.0 0"0* 1

* I ! 516311 I 56. !16W. i t. I fl6 0e. I01 m ~o Is

0 1101W . 1614. 3771r~. 60 3 6o066. 754 560 trO ?. 1131S4. i1 57.

4 170 5535. 1, 60u.l 700.l 660. 166. 330l. 14060. 16. 1760.l
1 l O L 401 . 6 6f 4loo. .6 

1 10 . 1 9)114.

1 5L. 50| 1 "646. 0 5. 11571. 1 60 6. 3160. 2 14. 401 4 . S ,.*

I 75 6. IS. !I P 3116. 1 11 ,. 1350. 31 6 SM . 750.

a l 0 17 1T. M 04. 0 . 60..! 6. 0 110. M &1. IG, . 107.I

10 3 5. se m . s6. m30u, . e.a 
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A.tdrn" AFB

ANNUAL SOLAR CONTRIUtJON-WH(MOTW's)
SQ FTI PrerAt *lor Arwa S#,. y oa

_o I m ,- In A an n an i n n
2 363 67 10.0 13.3 .t? 20.0 234 2&7 00 33.4
4 67 3 ,0 SO.? 8& 1 4 4 6.0 48.7 03.4 60.1 68 7
6 10.0 20.0 30.0 -40.0 6.0 60.1 70.1 80.1 90.1 100.1
a M3 26.7 40.0 o W.,4 667 f0.1 0.4 106,6 120.1 131.5

10 16.7 33.4 %0.0 06.7 8a.4 100.1 116.8 133.5 150.1 166.8
12 20.0 40.0 00.1 80.1 100.1 120.1 140.1 160.2 lo0.2 200.2
14 23.4 46? 70.1 O.4 11.6 140.n1 183.5 186.W 210.2 33.6
16 26? 5a4 80.1 106,. 133.5 160.2 186.9 213.5 240.2 266.9
1t1 . 0 60.1 0.1 .1 I OU I10.2 2 2 t3 300.3
20 33.4 66? 100.1 133.5 166&$ 20 23. MA 3003 *
SO ft? 734 110.1 146.8 185.8& W20.3 36,# 2. 30.3 **&"
31 40.0 50.1 120.1 1602 MX0. 860. M.3 W3.3 ~"~ OS

o 4& 4 i 130.1 173.5 2 W . 2 3 0 6 347.0 **,, ,,,,,.
3 44.? 34 140.1 18s6.0 233.5 350.3 3.0 73G7 R**' W**L D 2 )O .s a I 1 0 0 .1 I .l a m J - n u I0 * * * * O f 0 . 9 o . I * * *s e e

SQ Peres floo A. , ere , ed By Soler
1 10 1 soAil .: I ib m  1 o nl.,

3 489. OW. 149?.f 19 9. 0. - 3404 300. 440. 4091.
4 N. 1907. 2905. 309 . 766. 6 965. 0 6K5O .
6 140?. 2095. 491 5M0. 746?. 6L. 1042.I t 07. 13477. 14974.
6 19IM. 303. 9 7966. M6 I 1109M 1397& i159o. so4. I1966.
10 2496. 4991. '746?. 9983 13479. 14074. 17470. 10066 12462. 24957.

S12 2M. 5090. 8085. 117. 14074. 176 9. 20964. 23956. 10 54. 29049.
14 3494. 09. 106. 13976 17470. 204. 24458 27 . 31446. 34940.
16 3960. 798M. 11979. 16973. 1996 23W0. 272 31945. 3596. 3903.
16 4492. 86. 1347. 179M 1246. 2604. 31446 30 40431. 44913M
20 4991. 06 14974. i1 $96 495. 39049. 34940, 39 I1 44063. *eI-
1 6401. I1o6. I1 1 7403 . 3/ 44. i8434 43 4415 - ,
14 sm0. 11 I ? 9, 17M 2a 9 o9. 1 096 41926 47916. I' " " "
26 6489. I12976. I194. 295. 38444. 3093. 45 6 1011. 0000 "* "
a sm . 2094. 2795W 34040 4106L 46 . WOOL 0 0, s

SQ OT aF . Fim W--ea SO, t4Sol

in~~ ~ mtm I m6A 6L n 7,na 6m6. i36 ""it, 3k W-1. 049. 44 7. 460L O4" 6061.
4 1216. 24M l 4"& 9 *St. 136L. 8514.: 93M. 1047. 1 31
6 1894 3649. 5413 7M,6 013L' 1004?. 1377n?1. 1406. 16430 144".
a 3M5 4865 71M. fft6 1210&, 14M06 1NUL 19400 21365 2311.

t0 3041. 6961. 011. 13I161.t 15104. 1686. 21895 24316. 27366 30407.
12 364. 7WA3 1004?. 14"06. ISO44 2136L gd43. 20101. 3640. 3548.

14 41?. 16U14. 1217. 17*16. 31136. 35042. arm7, 34066 36313 43510.
16 4666. #M3: 14660 10"OL :4=L36 '250.34056. 3031f 4M76. 4866.
t6 547, 2904'L 1640L. SIM16 -27366 MOM4 '333 43M. 4035 54M33
30 0"". 13163. 1604.) 24330 3041. 30466 4051a 466t. 5473L. 00400
S3g 66m 20170. S3060." 86011 33446 40137.,a 45829 601 =6. 00000
04,i 729 :14616. S1ON& 250W, 3686.61 43736., MW64 561 060" 0**"
to 7"M6. 16613 3871?184 1*UM=, 4743L. 6031. 6SUM' 44"0 ~*0*00
Ow 65014. 1'?05 32"4. 4400L. -4457a UW1464 1DOW 66312. "O"s *"'
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ArnoM AIS
-" §" •R=1gZL-=UBTU s)

SQFT vimt hle va Bed Y &

2 1.2 2.4 . 4.6 6.0 ?.1 5.4 9.4 102 12.0
4 3.4 4.8 7.2 0.6 12.0 14.4 16.6 10.2 216 24.0
a 3.6 7.8 10.6 14.4 . 21.8 25.2 2=.8 4 W0

14.8 &S. 1463 1.8 4.0 33.6 . 43. 47.5

to

o 65.0 10 1& 24.0 30.0 351. 42.0 47. 535 WO.
is 2. 1.4 1. .8 3S . 4662 00.3 57.6 64.? 7.14 U, .16. 2U8 3. % 4,. 0 3 5oLm. 87.1 7" e .O

1 I0 7 6 . 1 1 . M . 3 . 4 7 .6 5 8 . 6 7 6 . 7 6 4 S . W 6 .
1 117.8 31. 31.4 42. 5606 064.7 6.5 166. 171 10.9

14 13L6 2 0 3 0 4797. . 6 . 71. .83.9 5.9 10,9 167.MR 28LU8 4 30.e 0 7 S 06. 17 .1 02.3 IlS)J I I.7 1 31. 9

84 14.4 288 4 "s $75 ?L9e K 3 00.7 115.1 =s 5 14 & 8

1 0 1 . 51.10 4. 853. 7T.9 M86. 100.1 1346.7 140. 106.8
as 16. 38. 505. 70.1 - 60. 10066. 121.5 14. 161.0 1678

0 161. 3. 6 356 1 . 9 . 1 107 0 1 3255. 1 6 6. 6 1 76 1

m O 616 2 63.66. M33. 1877. 15023 7W. In616 21461.

24 254.- 7660. 1714. 1561. 116. 140L 47. 6.. 313 3I3t. *81. ,
i 35.l OL 11 17W. 2341. 28M. 11I 4. 2091 SM 5M,53.
a 2751 "MO . 031. 310.13?.I168. S.20. 1A& 8661 27514.
10 ;a -l l. Up . IM. W , o, I o4 e oft
2 117 . 64l. I 5 305. i36. 704. $11. 610 to8I 270,1.
14 136. 1 1 407. .BMs. 2a=. 8564. 386. I437. 4696. I77.

S 16 1061. 613. 4 5. 8 6. 410. 16. M 106 107. 14 . .11.
t o 106. 61W 56 478. 5W. 4050. 17663. 07. IMI 16646.

16 6st. am 4105. IS7. 64. 6I. I 61 . 1 9M IM l16. lt I , .
I 18". a 6M. I6. 1 1. I . 145 I 17 111 01481.
1 3161, 4 . 666. 6"0. 104M. 1313?. 167 17M,16 810 21
as of6 r 13. I It. 6660. 135. 14776 I1724. 8t 3U. tSM1

U0 5. SM.,4Awn 11L, IWE. ~m 16461 16151 21666 *"3 61166

30 51. 6961. M03. 1IM I26066 16500. 1 2040. I86416 A= 16.

24a . upft. 10. 1437. Oft*1 lot6 66990 also4. 6650 am64.
5 256671. 0L89SM. 1630. 1M.73. 3 83L OM06 45464 . 399.

85 81. 7995. SM. -S. 10L 6. 8 6747 Ut ING5 .8 11.
a IM 10. JU&. 4M WC SM. IM L 6MAM1

32 16 f.4 M $11.631ft-33. 4.Il

M_ _ _& oft' If f O 01.IM 96

is 81...M.. 
I & 1 1 . 0 . 1" 

t "

to Uft 4M "W. oft JUI ~tta M:w



Arnold APS

ANNUAL SOLAR CONTSMKION-WNIMPTU's)
Sq FT PercenL Floor Area Served By Solar

_ o _ m Af I I m m an

2 2.1 4.2 62 8.3 10.4 -12.5 14.6 16.7 16.7 20.5
4 4.2 6.3 .5 1.7 20.8 25M.0 29.1 3.3 37.5 41.6
a 6.2 12.5 1M.7 25.0 31.2 37.5 43.7 00.0 56.2 62.5
a 8.3 16.7 25.0 33.3 41.6 50.0 58.3 66.5 75.0 83.3

10 10.4 20.8 31.2 41.6 52.0 63.5 72.9 6.3 0.7 104.1
12 12.5 25.0 37.5 50.0 02.5 75.0 67.4 90.0 112.4 124.9
14 14.6 29.1 43.7 56.3 72.0 87.4 102.0 116.6 131.2 145.7
16 16.7 33.3 50.0 66.0 63.3 99.9 116.6 133.2 149.9 166.6
16 16.7 37.5 6.2 75.0 93.7 112.4 131.2 149.9 166.6 187.4ISI

1 20 
20.5 

41.6 
62.6 

8&,3 
104.1 

124.9 
14.7 

1ISMS 
187.4 

20.2

22 22.9 45.8 66.7 91.8 114.5 137.4 160.3 153.2 206:1 229.0

24 25O 50.0 75.0 90.9 .124.9 140.9 174.9 109.9 224.9 249.8
26 27.1 54.1 81.2 108.3 135.3 162.4 189.5 216.5 243.6 270.7
2 29.1 56.3 87.4 116.6 145.7 174.9 204.0 233.2 252.3 291.5
30 31.2 1 .5 1 93.? 14.9 1 ; 17.4 121.f 24gJ 2811 1 312

DIRECT GAIN D[-FENTIAL COST-WKN's)
SQ FT Percet Floor Area Served By Solar

10 2o I 10 4o an 667 I I o o lad
2 374. 747. 1121. 1495 169. 2342. 2616. 2990. 336. 3737.
4 74?. 1405. W342. 2990. 737. 4484. 5n 5979. 6727. 7474.
6 1121. 2242. 3363. 4484. 5606. 6727. 7848. 8696. 10090. 11211.
8 1495. 2990. 4464. 59?9. 7474. 8969. 10464. 1g. 13453. 14948.

10 169. 3737 5M06. 7474. 9343. 11211. 13060. 14948. 16817. 1665.
12 2242. 4484. 6727. 8969. 11211. 13453. 15606. .17936. 20160. 22422.
14 2616. W232. 7848. 10464. 13060. 15696. 18312. 20928. 23544. 26160.
16" 290. 5979. 8069. 11959. 14948. 17938. 20928. 23917. 20907. 29697.
16 3363. 6727. 1000. 13453. 16617. 20150. 23544. 26907. 30270. 33634.
20 3 7. 7474. 11211. 14946. 16665. 22422. 26160. 29697. 33834. 37371.
22 4111. 8222. 12332. 16443. 20554. 24665. 26776. 3266. 36997. 41106.
24 4484. 89M. 13M83. 17936. 23422. 5007. 31391. 356. 40360. 4484.
25 4856. 9716. 14075. 19433. 24291. 20149. 34007. 36866. 43724. 4862.
11 6S. 10404. 1506. 20928. 26160. 31.391. 36623. 41855. 47067. 52319.

8 21021 1u 2. m6. 12M. 3m9 1§845a. 60451. 505L

TROMB9 WALL DIFFRENTAL C05T-WNIfS's)

SQ FT Percent 1119 Area Served By Solar
.40 fl. o I I W 44. I 71 6 an. a8

I . 14. 
a486. 

5426 
632. 

727. I" 1 1 
08

12 7 . 0 2 . 14 . I M 1 . 8 1 2 8 . 1 6 9 9 0. 17 . 2 2 41 . 13 6 .

4 10 . M3. 40. 5. 0. 1 6 6 2 3 . 8415. 1 66.

6 3i14. 7514 . 011. 4 72L S . 1 10. 2 5 947o . 32 6. 36135.

16 4 7 641 . 892 . IIeN, 10 6 94 2. 5 9. s6. 6636. 0706.

5 I 6. 1 8. 171. 1 1, 046. 1 52. 4 . 47 0, 6 . 168 96.

a IM .M 

iM l 

lW 4 7 0 
w g

25 . 11. 
# 65. SlM1 3 101. 0 3763. 

415 M 00 .
6 6311.

14~~ 3109 
,3C1. 

o" 

U . M S M = . 1., 840., l31 61.

ao i l:m am ,, 
4rrl e 

m. !m .

SSO 
L 7164

to 401 814.31. WN-I 42.S9.124 0 .4M



Barksdale AFB

ANNUAL SOLAR CONTRIOUTIONNIf,-MBTU's )
SQ Fr Percent Floor reServedBy Solar20 tnoo AnI I 0I4 I SO I an 7n I Ro n o Ing0

2 1.0 2o 3.0 4.1 5.1 6.1 7.1 5.1 9.1 10.1
4 2.0 4.1 6.1 8.1 10.1 12.2 14.2 16.2 18.3 20.3
6 3.0 6.1 9.1 12.2 15.2 18.3 21.3 24.3 27.4 30.4
a 4.1 8.1 12.2 16.2 20.3 24.3 25.4 32.5 36.5 40.6

10 5.'1 10. f 15.2 20.3 25.4 30.4 35.5 40.6 45.6 50.7
12 6.1 12.2 18.3 24.3 30.4 36.5 42.6 48.7 54.8 60.8
14 7.1 14.2 21.3 26.4 35.5 42.6 49.7 56.5 63.9 71.0
16 8.1 16.2 24.3 32.5 40.6 48.7 56.8 64.9 73.0 81.1
is 9.1 18.3 27.4 36.5 45.6 54.8 63.9 73.0 82.1 91.3
20 10.1 20.3 30.4 40.6 50.7 60.8 71.0 61.1 91.3 101.4
22 11.2 22.3 33.5 44.6 55.8 66.9 76.1 89.2 100.4 111.6
24 12.2 24.3 36.5 48.7 60.8 73.0 65.2 97.4 109.5 121.7
26 13.2 26.4 39.6 52.7 65.9 79.1 92.3 105.5 118.7 131.6
28 14.2 28.4 42.6 5. 71.0 85.2 99.4 113.6 127.6 142.0
30 15.2 30.4 45.6 60.5 76.1 91.3 106.5 121.7 136.9 1521

DIRECT GAIN DIFFERENTIAL COST-NNI(S.s)
SQ FT Percent Floor Are Served By Solar
A"= 10 1 20 m Al An. an 70 an. I no inn

2 17. 352 52. 706. 881. 1057. 1234. 1410. 1586. 1762
4 35Z 705. 1057. 1410. 1762. 2115. .2467. 2619. 317Z 3524.
6 529. 1057. 1586. 2115. 2643. 317. 3701. 4229. 4758. 5286.
8 705. 1410. 2115. 2619. 3524. 4229. 4934. 5639. 6344. 709.

10 .881. 1762. 2643. 3524. 4405. 5M. 616. 7049. 790. 8811.
12 1057. 2115. 3172. 4229. 5286. 6344. 7401. 8458. 9516. 10573.
14 1234. 2467. 3701. 4934. 6168. 7401. 6635. 9868. 11102. 12335.
16 1410. 2519. 429. 5639. 7049. 8456. 966. 11278. 1268. 14097.
18 156. 3172. 4756. 634. 7930. 9516. 11102. 1268. 14,M 15659.
20 1762. 3524. 566. 7049. 8811. 10573. 1233. 14097. 158. 17622.
22 193. 3877. 5815. 7753. 92 30.1 0 1589. 15507. 17445. 19384.
24 2115. 4229. 344. 8456. 10573. 12M. 14802 1617. 19031. 21146.
26 21. 4582 6872. 9163. 11454. 13748. 16036. 18328. 617. 32906
2 2467. 4034. 7401. 966. 12335. 148. 17260. 19M 3220 880.30 .W 2. 7930O. 10573. 13216. 1 I . I IQ .3 21146. W79,SM.

SQ FT Percent Floor Area Served By Solar
ItA °Lg in .0 NQ AO An I0 Ro an an innooo

a 847. 404. 740. 987. 1234. 1481. 12. 1974. 3221. 3466.
4 494. 967. 1481. 1974. 2466. 2962. 3455. 3949. 4443. 4936.
6 740. 1481. 221. 262. 3702. 4443. 5183 5923. 664. 7404.
6 967. 1974. 2962. 3%4. 4936. 63. 6911. 789. 8685. 973L

10 1234. 2488. 3702. 4936. .61?0. 7404. 63. 97 11106. 180.
12 1481. 16. 4443. 5633. 7404. 885. 10366. 11647. 13. 148.
14 173 3456. 5163. 6611. 63. 106 13M. = 61. 165. -1737.
Is6 164. I 3 349. 56. .76M. 907& 11847. 1312. 15796 17770. 16746.
18 3Mi. 4443. 666. 666. 11106. 13336. 1869. 1777. 11111. 3213.
20 2468 46. 7404. 9672. 12340. 14809. 17377. 19745. 3313. 3I681.
22 271& 5430. 8145. IOM. 13575. 1 9. 19004. 21719. 84434. 87149.

4 29 61 6 . 668. 11647. 1486. 17770. 302 2694. U6. 3617.
6 30 60. 6417. 96SM. 1264. 16W04. 191. ,0 36. M77i?. N05.

a 3466. 6011. 11066. 13661. 1I27. 167=3. 84187?.9N4& 3106. 34663.

165

I " 

-7

77 7a



Barksdale AFB

ANNUAL SOLAR CONTRDU'rIO4-WNlIf1T's)
SQ FT Percent Floor Area Served By Solar

S, In IAn I n An I 7n OnI In _

2 1.4 2.5 4.2 5.6 7.0 5.4 a.5 11.2 12.6 14.0
4 2 . 5,6 .8.4 11.2 14.0 160.9 19.7 22.5 25.3 28.1
6 4.2 84 12.6 16.9 21.1 25.3 29.5 33.7 37.0 42.1
8 5.6 11.2 16.0 22.5 28.1 33.7 39.3 44.0 50.6 156.2

10 7.0 14.0 21.1 25.1 .1.1 42.1 49.1 54.2 61.2 70.2
12 8.4 16.0 25.3 33.7 42.1 50.6 59.0 67.4 75.8 84.3
14 .9.8 19.7 29,5 39.3 40.1 59.0 60.5 78.6 68.5 96.3
16 11.2 22.5 33.7 44.9 56.2 67.4 78.6 89.9 101.1 112.3
1 12.6 25.3 37.9 50.6 03.2 75.68 8.5 101;! 113.7 126.4

20 14.0 28.1 42.1 56.2 70.2 84.3 98.3 112.3 126.4 140.4
22 15.4 30.9 46.3 61.8 77.2 92.7 108.1 123.6. 139.0 154.5
24 16.9 33.7 50.6 67.4 84.3 101.1 118.0 134.8 151.7 168.5
28 1.3 36.5 54.8 73.0 91.3 109.5 127.6 146.0. 164.3 182.5
6 19.7 39.3 59.0 ?8.6 98.3 118.0 137.6 157.3 176.9 196.6
0 2 1 42 1 6 2 84.3 1 2.3 12 .4 147.4 16 & 56 189.8 210.6 1

DIRECT GAIN DIFFERENTIAL COST-WNI(S',)
SQ FT Parcent Floor Area erve By Solar

0 20 1 W A in I 1 72 0 90 no I oo
2 337. 673. 1010. 1347. 163. 2020. 2357. 2693, 3030. 3367.
4 673. 1347. 2020. 2693. '3367. 4040. 4713. 5W6. 6000. 6733.
6 1010. 2020. 3030. 4040. 6050. 6060. 7070. 680. 9060. 10100.
8 1347. 2693. 4040. 536. 6733. 800. 9426. 10773. 1210. 13466.

10 1663. 3367. 5050. 6733. 6416. 10100. 11783. 13406. 15150. 16833.
12 2020. 4040. 6060. 8080. 10100. 12120. 14140. 16150. 16179. 20199.
14 2357. 4713. 7070. 9426. 11783. 14140. 16496. 1853. 21209. 23566.
16 2693. 5386. 8080. 10773. 13466. 16159. 18653. 21546. 34239. 269,32.
16 3030. 6060. 9090. 12120t 16150. 18179. 21209. 4236. 27269. 30299.
20 3367. 6733. 10100. 13466. 16633. 2019. 23866& 26932. 30299. 33666.
22 370M. 7406. 11110. 14813. 16516. 2319. 250. 296. 33329. 37032.
24 4040. 8080. 12120. 16159. 20190. 24230. 3827. 3319. 4630. 40399.
15 4377. 6753. 13130. 170. 2183. 262509. 30636. 35012. 930. 43765.
U 4713. 9426. 14140. 16663. 23066. 36279. 32M 377. 42419. 471312.
L i0 SO 10100. 15150. 201l. 254, 1 30299. a13349. 403f. 4540, 50490.

- TROMBS WALL DIfFZfFfl C05T-WN[{$'s)
SQ FT Parent Floor a Served ySolar

2 407. 614. 1UM2 1639. 900M 244& 265. 3M&8 3666 407L.
64. 129. 2443. 335. 4072.4667. 5701. 0516. ?MD. 6145.6 1an.I 41 !. 7".

6 122. 2443. 366. 4667. 0109. 7330. 6662 9774. 1090. 12217.
, 16W. 3356. 4167. 6516. 6145L 04. 11403. 13M3. 14*1. I1629.

10 006. 4072. 6109. 8145. 10161. 19217. 14264. 1629 . 18M. 1= .
i3 3443. 407. 7330. 074. 12217. 14661. 17104. M4. 8191. 24436
14 3I81. 5701. O62. 1140&. 14254. 17104. 1O5 1100 167. M.
16t M36 WIS. 6774. 1303M 10090. 19546. 9=126. 3606. S33M. 3256.
111 3665 7330. 1000. 14661. 20. 2100%. 157. 362. 0M7.
110 4073. 8146. 12217. 1900. 110361 *9435. MOT0. MW0. 16062. 4071.

4W 8 3! 168% . 4031. 44 M.. 6.m

w 460. 60. 13439. 17010. 31. 56 .
14 463. I0"4. 1461. O. 94436. OM93. 34M0. 3006. 4t.3. 467.
IS 085. NOW6. 156M. 21177. *171. 31M0. 3706. 4M30., *t646. 6W43
a 5711. 11403. T704. 30. 0. "S0. ".010. 43612. 61313. 67015.

16 W• 40 3 ja m 
" 

f& 22 Lj



Bealie AFB

ANNUA SOUAR CONTRIDUT[OK-NMD9TU'z)

SQ F 
Percent Flow ~ AraSrv d Solar

2 1.5 3.0 4.5 5.9 7?4 6.9 10.4 11.9 13.4 14.6
4 3.0 6.9 6.9 11.9 14.6 17.6 20.6 23.7 36.7 20.7
6 4.5 6.9 134 17.6 22. 26.7 31.2 35.6 40.1 44.5
a 5.9 11.0 17.6 23.7 29.7 35.6 41.6 47.5 53.4 59.4

10 7.4 14.6 22.3 20.7 37.1 44A5 51.9 50.4 66.6 74.2
12 6.9 17.6 86.7 3560 44.5 53.4 82.3 71.2 80.1 60.0
14 10.4 30.6 31.2 41.6 51.9 82.3 747 83.1 9&.5 103.9
i6 11.0 33&7 3W6 47.5 GM. 71.2 83.1. 05.0 106.9 118,7
16 13.4 36.7 40.1 53.4 66.6 60.1 93.5 106.9 120.2 1336
S0 14.8 3.7 44.5 50. 74.2 89.0 103.9 118.7 1336 148.4
*2 16.3 36. 40.0 60,3 61.6 97.9 114.3 130.6 146&9 163.2
34 17.6 36.6 53. 71.2 80.0 106.9 124.7 142.5 160&3 176.
SO 1.3 WOs 67.9 ?7.2 90 115.8 136.0 154.3 IM. 19wL9
26 20.6 41.6 02.3 601 103. 124.7 145.4 166.2 167.0 307.6

2SQ PT Perontllorhi .. a wely soaw
2 O 166 39. 9. .701.' o6b. 1167. 1365. 1I63 1750. 1676.

4 S6 701. 1107. 1I6. 1976. 374. 377. 3165. 3561. 3857.
6 SO- 14. 1740. 2M S6. 3661. 4154. 440 541. NM3.

3 9. 1653. 474. 831. 313. 4968. 56M7. 1361. 1344 17.M
16 175W 31.M WO. 72 403. 1053. 123 14 16064 17805.
10 1076. 387. Mi. 713. 956. 11708 1364. 1537 1760& 1173.
14 16 5 7M 49. W395, 1SM6. 1306. 15613. 17009. 1243. 1764L
34 IN&7 165 474L M11 06. 7167. 1444 1616.1 1695. 23 527.
is 7M3614 77110. W" 1 3 15431. 18048 8. 0675 3 14.3716.
0 *760 660. 6S0M 127M. S 1 1646. UG . 1 6M25. 317.& 171?.

a.1~ JI14607 Wt O . 10P. 30M12. 330. IOM7 275L
24 670. 1195. 1715.0 967L 3I450. 14618. 100. 21M0 274.

10 1457 *814.L 1h 8100. 7O14 014. 106 110.M 1481 14374
so fm5 am80 SM7. it0." 6. 1 0 640s. 114 170. 1am?. 1sta0

14, 59343L SM7 18709. 10041W 1705-1407 OM 0 111 16134. I o

a6 at oft. so. t1 U*. 11 1 21 2160k 2m. 6..w
10 W 0t7 1 70$.P . 4 3a SgTes. o?1. moo tm NO
$5 1160. ON. 60I 140 1SM1 4004. $810t M9 335160

ts 617 SM6. 10. 'SM. **1 . 34L MM1 10. 18 . 4M
is lift. so. O O.1a" 1". =4*. 1 1 3 lft.lw

$10.; Z 11,4 lef E m a

r"k low.........



BealeAP'T -

ANNUAL SOLAR CONTM[DUTION-WNHIUBTU's)
SQ FT Percan Filor Area Served By Sorin mo o n I At nn omI. I n I -no, I an tIm

a 2.1 4.2 6.3 8.4 10.5 12.6 14.7 16.8 10.9 21.0
4 4.2 8.4 1M.6 16. 21.0 35.2 19.4 23.8 37.8 42.0
6 6.3 12.6 109 2&5.2 315 37.6 44.1 50.4 56.6 02.0
6 6.4 16.8 26.2 33.6 42.0 50.4 A8.7 67.1 75.5 83.9

10 10.5 21.0 31.5 42.0 02.5 62.0 73.4 83.0 94.4 104.0
132 1.6 25.2 37.8 50.4 02.9 75.5 88.1 100.? 113.3 I25.9
14 14.7 204 44.1 58.7 73.4 68.1 102.8 117.5 1.2.2 146.9
16 16.8 - .6 50.4 67.1 83.9 100.7 117.5 134.3 151.1 167.9
16 1.0 37.8 56.6 75.5 04.4 113.3 132.2 161.1 169.9 168.8
2o 21.0 42.0 O6 83.9 104.9 125.9 146.9 .1 67.0 188 209.6
a2 9.J 46.2 6MR2 92.3 115.4 135.5 161.6 164.6 007.7 130.6
24 25.2 60.4 75.6 100.7 15.9 151.1 176.2 201.4 226.6 251.8
O5 V.3 54.6 81.6 100.1 135.4 163.7 190.9 218.2 245.5 EM2.8
* 2 5.4 56.7 8.1 117.5 146.9 176.2 20.6 235.0 264.4 2.7
3 0 31.5 S. 94.4 12&9 2157.4 19.8 OW.3 m 51.8 ZB3.2 314.7

DIRECT GAIN DW F§5ETErAL COST-WNI('u)
8Q IF? Percent Floor Area Served By Solar

2 40. 803. 10. 160.l 200& . 9 2811. '3213. 3614. 4016.
4 80L 1606. SM0. 3813 4016 4819. 562. 6415. 7228. 6032.
6 120. 5400. .614. 4610. 6024. 722 8433. -968. 10643. .12047.
0. IM6. MIS. 4819. .6425. 802 938. 11244. 12M00. 1445. 1S6.

10 0. 4016. 6024. 0M2. 10039. 12047. 14455. I1606. 18071. 20079.
1 2400. 4610. 7226. 9M . M2047. 14457. 16066. 19276. 21685. 24095.
14 2611. 562. 8433. 11244. 1405,. I16M. 19677. =488. 25299. 28110.
16 '321. 6425. 9638. 128 . 16063. 19276. 2248. 25701. 2913. 32128.

.16 3614. 725. 10843. 1445. 18071. 216 5. 2 9. 28913, 325. 36142.
0 4016. 8M. 12047. 1606. M007. 24095. 28110. 32126. 3614L.. 40158.
2 4417. 6!s.13 . . 353mo.376 44173.

24 409. 968. 14457 1876 2406L 2813. 33732 38551. 4337. 48189.
6 .-IM. 10441. 1561 2062 . . 31.2 31 3654& 41764. 46Me8. WW2o5.
26 . 1124. I 12n6.. 14. W s.373 4S. 44976. 5M. S6221.

_0 1 . -. m m88I I I I

TROUDO WALL 2M -ELCSTWISs
SQ PT ftren( or Ar.Served By SWar

a 401. 962. 1474. am60. 456. MM7. i 4M. 3030. 4 4918.
4 008. 19"5. X147. 600tt. 1 8805. 6, I . 0. 8am. "a.
6 1414.. 2947. 4421. SM9. 135L 642. 10316. 11789. 13S63 14737.
at 1to5. 365. s8m. 765. sm8. 11189. 1376. 15710. 17*14. 19646.

10 2IM. 41S. 736. 9W3. JOB). 147!P7. 1713. 1040. 8105 24061.
iO1 W 0. 5OW. "04. I IM. 14737. 17664. 2003. =IS1. US1. 8473.
14 34. W . I110. 137M. 17103. 20631 24070 27806 MM4.~ S4O6W

SIX "60 nm .I 0/sW . 104, 836"i .1"f 4141 /M 30M.1' 4431. I 1 . 1" 54. /fte6 0om 26. 30647. 35M66. I10. 4410.
' 4113. ,14- 4737. 18 WI 6 1. 204.. 3,I , --. '- 0. 413.

so IW0 . 16210. 1614. il. 6 641. 37604. 4320. 4W1 04034.
.$ s . 110. 1*&6. W791. *0418 300. 4123 411W7 11062 fif47.

tomR O0106 3044.~$M. 88016 44)1 617 43.66.

UP. *0". tow~ 5. ~U 4JO*U. 46M40 5617 SUM.194

A.1.



Bergstrom AFB

ANENUAL SOLAR CONTRUM!tO.NM9TUs)
aQ FT Pouat Fer Are S"e W S .a.

2 . i 1.7 2.51 3 .3 5.1I 5.9. 6i . 7.6 6
4 1..7 3.4 5.1 6.S 8.4 10.1 11.8 13.5 15.6 16.0
6 3.5 0.1 7.6 10.1 12.? 15.2 17.7 20.3 3.8 25.3
a 3.4 6.8 10.1 13.5 16.l9 0.3 23.6 27.0 30. .8

10 4.2 6.4 12.7 1. 21.1 25.3 29.5 33.8 38.0 42
53 0.1 10.1 15.2 20.3 26.3 30.4 35.5 40.5 45. 50.7

14 L.9 11.8 17.7 23.6 X0.5 X55 41.4 47.3 GU. 56.1
i6 6.6 1M5 30.8 37.0 23.8 -40.5 47.3 54.0 60.8 67.5

16 76 16.2 22.8 30.4 28.0 46.6 53.2 60.6 65.4 76.
9 8L4 19 35.3 23.8 423 60.? 59.1 67.5 7. l 4.4

an 9.3 16.6 27.9, 37.1 48.4 51L7 65.0 74.3 53.6 2.9
24 10.1 30.3 30. -1405 . 0.7 60.6 70.9 81.0 01. 101.3

26 11.0 21.9 U2.9 -43.9 04.9 IO. 76.8 67.8 6 0 IM.7
s 11.6 23.6 3 I.5 47.3 i 1I MO.6 .82.7 I 4.6 106.4 116. I

Sq FT Peeat Floor Are& ere By Sa
. a a. , i7 1 an W . MAIL.

S 12. 35. S6L S1?. s6. 7. OL. 104 1C 1
4 no6. 517. 778. 104. IM 1 1 an1. a3. 3
6 368. 77&. 136.153 1UM 33M' 715 a'& 3 SM O4L 3679.
6 51. 134. 1552. 8M6. 356. 310&38. 80.4138. 485L. 5173.

10.~ "& I,,&O IM OW =82 =W, I;- M IM ML *aftI o

10 46 143 m 266 113 39. 65.63.51.68

1 4 9e.I 1610.i 173. 3530. 4635. 5431.I 638. 7211o. I14 9001ar.

i6 1o&4 3068 0 UM8 51"3. 6M. 4S-. W 1 oM 104
164 1164. 3237. 3491.l 4685. 6616.I 4S . 6146l 60.l 1047.I 1163.I80 1898. 95.t 1679. 5173 665 a.7l 0051..134 1148? 13o60
33 1433 694m,. / 41 7. l46 9 1. ' 6L. , I 665 . 11376 11661. 3462 .2 4 j. 3103 4495. 4ra, 6. 7766Ira./ 6510. 10651. 1613 18664 o. 16518.I 6 1661. 1163a . 164 . 34 4 04.O '46i6.,11756..364. 1,36.l m e 1609.36 1310ms. 3660m. 6 431. i 341. I36 . 1666. 13671a~ . 1 4463. I 8663o. 3610oa

t 188 to . 868O . I o re 91. 1494.ao? - xg ? l s s !1 8 16 6 6 4 1 623.,

14 5 131. 1L 34. 4.. 563. 66 716. 61 3I.is 136. 19. 3166. 41L17L~6 4M1. 7614 U64 $010 103.
Is 11.C 3,01.4 46 *90. W3.L OK6 *10 4MSM 117.

-6.6 a3.14? I44,-

0 IM 0 .014

19 14 4M. 4..7.1."f.W&IW 1MLH
T4 I'm .,l& 40, ". TM 1. I S 3 N

JIM1 3943.
1I UA adw

... m om ,.:I

, ,.l 
6

'.- .-



Bergstrom AFP

AN4NUAL SOLAR COMN?1BUTIoM,-WNUMBT _
SQ FT Percent Floor Area 8erved By Soler~~nn9- oI I I AnsnMII 7n qQ.Ia Iti

2 I. 2.3 3.5 4.5 5.8 6.9 8.1 9.3 10.4 11.6
4 2.3 4.6 6.9 9.2 11.6 1M.9 16.2 18.5 20.6 23.1
6 3.5 6.9 10.4 13.9 17.4 10.8 24.3 27.6 31.2 34.7
a 4.6 9.3 13.9 18.5 23.1 27.6 32.4 37.0 41.6 46.3

10 5.8 11.6 17.4 23.1 28.9 34.7 40.5 48.3 52.1 57.6
12 6.9 13.9 20.8 27.8 34.7 41.6 48.8 5.5 62.5 69.4
14 6.1 16.2 24.3 32.4 40.5 48.6 56.7 64.8 72.9 81.0
16 9.3 18.5 27.8 37.0 .46.3 55.5 64.8 74.0 83.3 92.5
1 10.4 20.8 31.2 41.6 ,2.1 -62.5 72.9 63.3 93.7 104.1
20 11.6 23.1 34.7 46.3 .5 7.8 89.4 81.0 825 104.1 115.7

22 17 I5.5 312 0,0 83,6 76.4 89.1 101.8 J114.5 127.3

24 13.9 27.8 41.6. 56.5 69.4 '83.3 97.2 111.1 124.9 138.6
15 15.0 30.1 45.1 60.2 75.2 .90.2 105.3 120.3 135.4 150.4
25 16.2 32.4 48.6 64.8 61.0 97.2 113.4 129.6 14&8 162.0
.3o -17.4 -4 aL 69A 1s .M 13L . . : i 1 .l51

DICT Ga DZrF NTIAhL COST-WNMMs)
S lFT pert ForArea eedBy Solar10l o 2D m so l anJs an RD an . . Ion

a 130. 60. 749. -0 I 1 14. 1409. 1746. I1M6. WG. 146.
4 60. 909. 149.l 1996. 496 17. 3497. 3095 4496. 46t
6 T40. 1409. 46. 199W. 374& 4 4496. 5245. 5004. 6743. 740.
a 99. O 906. 2 07. 30& 495. 594. 6096. 703. 80 o91.. 9990.

10 I49. 2496. 3746. 495. 644. ft 49 8741. 090. 1 . 1248&
12 1496. i197. 4406. 5994. 7403. 6991. 10490. 1108. 13487. 14985.
614 170. 3497. 545. 693. 8741. 10400. 126. 13986. 15735. 17483.

16 1996. 300. G004. 7 I 0. 1106. 13M . 15064. 1792. 19980.
1 =46. 446. 6743. I01. lI . 13487. 1r73. 17962 20130. 224?6.
so SM. 4006 743. 900. I146L 14W&3 1746M. 1900. 42478. 4076.
aI 2Y47. 646C I0 IOM. I1M?7. 16484. 131. I197. 24715. 7473.
06 'UP. 364. MI. IS05 1405 17M5o M . 0977i . 46974. 3O7.
i 6? 6I8W. 49. I740. I3M. I134. 19481. Us 259i. 2"2 3246,

5 MV,. 66. 10400. 366I r 2,48, 8 9 3447.. 2M ' 31409. 3406
_ IaI _ _ aS. ~. ImILIISI . I I9L ! aUa7 ZS45

'-- ____. ... I eI ,ii-Wr ,,
SH I I I A S L iI :'I," ,I Lift I L a ft, I =I I =717 I W46

$ • 6I. 666. 096M. I i. W64. PUT, 8110. O t4 fto. Oft
4 6-I 6. 11. .017. l4,3s I* 0653. 43 4644. 10 . 6005o

* ~ ~ A ON&. 067 '75. 03 44. 0460 635 7M0. 6174. 906M* 1011m. I.i,. I6.I3. 4044. I .: 7 I 36 I0,41. 0566. 106ii. 1110o
10 1614. I!5 I;41.. Aft I 069. * , I 6I 110. 1361. 1K'13.
in 'I*?. 065. 4'*A. fYi,. i4e.6r16 11. 1433I. I I. 166.
I 14 *u9. 430. 0l"r n. 7 I16..O, I16 140M. 14064. u1m. 110

lot I 14 667

... . . _ . - .&



DlythevtUe AFB

ANN=A SOLARV COTIUIO-1 TUuS)

ISQ FTPm 

m wA v a e yS l

fw1 - -!~

2 1.3 2. 3.8 &1 6.4 7.7 8.9 10 11.5 18
4 3.5 5.1 7.7 10.2 12.6 15.3 17.9 20.4 M3.o M6
aa 36 .7 11.5 15.3 19.2 23.0 26. 30.7 545 36.3
a 5.1 10.8 1,, 80.4 25.6 30.7 35.6 40.9 46.0 51.1

10 6.4 11.6 10.2 25.6 31.9 35.3 44.7 51.1 57.5 63.9
1x 7.? 15.3 23o 30.7 36.3 46:0 53.7, 61.3 ".0 76.7
14 L. 17.9 5.6 35.6 447 57 62.6 71.6 60.5 89.5
1 10.* 10.4 30.? 40.9 61. 1 .3 71. 1.6 0 10o.8
t6 11.5 2. 34.5 460 57.5 660 80.5 . 15 I08U 115.0
30 IL U.6 35.3 51.1 63.0 7.7 89.5 1 8 115.0 137.6
22 14.1 I 43. 66.3 10.3 64.3 90.4 112.5 1365 140.6
24 15.3 30.7 46.0 61.3 1.? 35.0 107.3 122.7. 136.0 153.3
so 16.6 33. 40.6 6L 2.1I 96.7 116.3 132.9 14. 166.1

5 17.0 35. 63.7 71.6 40.5 107.3 12. 143.1 161M0 17L
30 19. 30 57, 7L 134.8 1& £L 35 191.71

SQ PT P tw A; BMW*
MI i 'I8.2 II" l

3 161lot. 6 aft147. 1 1656 1728. 1911.
4 I 3. 76L. 114?. 186 1611. 1MO9. 17 . 05. 3441. ]3.
6 5M. 114?. I1M. 9. Off. 344L 014. ASK 5t. 5735.
a 76 65. AM SOL 3056. 45. ,456 16 6117. 66 766.

10 6. OL M. 36. IIS.I 47.. 35, " 7& 6m G.
I 1 1147. 3S34. 341. 460L 53 fe6s 06 25 -1032L. 11460.

14' 13 L 3676 404. 1a = . 6M . M a 3 0 57. 1070 . M1 30I4 I 1 36L

16 1680. 3M5. 4500. 6O17. 7MO6. 9175. 00V5. 1334. 's73 53.
i s1 30 3441. 5161. 6M 08. i6 . 12043. l6Ves1 I663 I1n104.
so I M2. 3M 6G35. 7643. SM61 11400.. i L 1103 1734I 1A6115.

103 4M05 6on. &01. 10513. 1116 14718. 163.84. 3108R7.
24 UK1,. 406L am6. 9176. 1148. 13 16057. 1M. I1 I46 I23.
95 84M6. 4, 04 5 I4. IMO0. I1ra8. 14610. 17385.9 .0. 8 I' 6. 34M.
* I 8i5-I 6 I0. 60I8e. 100 6I . 16?7. 8 I I. 2I OI 6 IM I1763

, mi. od ,w 'a ,l

'to ?wNOwhrT Im.- : M Mm.
SI ao.mJI

* ~ ~ ~ ~ A 61l04.836 m06s6q.16 104. -31m 611M

. 046. 773 613. A046 Mi66. 41157
401. Mom~

JIM km IW 63LL,06

3mm
471

la 7*

It "i

- * *i ;I



Lr.17 i _____- - 7

Blytheville AFD

in, o m Io g n % f I r t t m I' O Y7 T-, A n a n .I a

a 2.1 4.2 6.3 .4 10.5 13.5 1 4.0 1.7 M6.e ao.
4 4.2 4 1& 16. D 0.0 . 126.1 &9,3 VA.0 27.6 41.8
6 & i2S 168 25.1 31.4 37.6 4.3.9 80.3 60.5 027
a 6.4 16. 25.1 33.5 41.8 50.2 58.6 66.0 7.7 8.6

10 1 10.8 20.9 31.4 41.6 0.3 62.7 73.1 63.0 04.1 104.6
12 12.5 5.t1 37.6 80.2 62.7 715.3 87.4 300.4 112.0 125.5
14 14.6 89.3 43.9 6.6 73.2 87.8 102.5 117.3 131.7 14&4
16 36.7 3.5 10.2 6 . 03.6 100.4 117.2 135.6 150.6 167.3
18 16 37.6 6.5 753 94, .1M9 131.7 350.6 169.4 16.2
0 80.0 41.6 627 63.6. 104.6 125. 146.4 167.3 166.2) 20.1

U .Lo 4.0 o 0.0 o0.o 115.0 136.0- 161.0 164.0 o.0 20.o
24" 2I 00.2 5.3 40.4 156 150.6 175.? 200.7 8, 5o.0
as V.3 54.4 6.6 106.7 130.0 S3 120.3 217.5 44 .7 el.
s 2.3 0.1 67.6 17.1 144A 175.? 204.0 24.s2 263.5 29es
So L.4 I. 18 I4cI.I 16 82. 11 296.O 3*. 3a15

4 *66 341. AM 1433. 1 41 16 .157. 20696. 237?. 260R2.
6 306. 61 1S8 417t. 1404. 1 . 2066. SM1 26 . 2967.
16 13 .W 0 13411. 16",. 903 t 16027 14 1404.

20 37O i O117. 746Z 11 UP& Mf0t3. 14904. Ism. 37o.
12 409. 5471. N0.. 44 :,117 L330 1 8530' 1*/. . 80110 225 M? 406.
14 44*1. 5842. IM43. ,966 3%I . 91, !12m.57. 2U70. 44711.

15 L. I6. I1.0. 1A 4576 I. . 1061 04.73 0 4I . I183. 4663.

S16. 639. ,Ism. 3te5. I 10 3651. 41711. 4666?. 11 40M.

a~ 4301 , 0 ML t13.1 *VM. S S ON * . SOW 44711

6 F III?. l 1 .]4 0 73 . 80.I 9W .- 144. 14. | I, 1400. 4843.0 4-0. O,. -1409. 4'7L U0 Iho. I4OL.

is .00. 4M4. Is 67I M 101.'171 W7 13

til.

2 - -'



Bouig ATB

SQF IL rtor ered BY Solar
2 n Iso Af to .m s I.'' * I m a inn

a 1.6 3.s 4.9 6.6 8.1 9.7 11.4 13.0 14.6 16.2
4 3.2 6.5 9.7 O 16.2 1&,5 22.7 26.0 2.2 32.5
6 4.9 9.? 14.6 19.5 24.3 29.2 34.1 30.0 43.8 48.7

O.5 1&0 19.5 25.0 39.5 39.0 45.5 51.9 564 64.9
10 &1 162 24.3 32.5 40.6 -47 46.8 84.9 73.0 81.2
1 .7 19" 292 39.0 8 .7 584 88.3 77.9 87.7 97.4
14 11.4 28.7 34.1 .45.5 56.6 62 79.6 -00.9 I0.3 113.6
6 1.0 6.o al 51.9 04.0 7.9 90.9 103.9 116.9 129.9

1 I8 29.2 43.6 88.4 73.0 87.7 I02.3 116.9 131.5 146.1
" 0 L 32. 4L7 04.9 81.2 07.4 II11 19.9. 1481 $-000

a 17.9. 35.7 5.6 71.4 .80.8 j07.1 125.0 142.8 160.? *?4 1 9 A6 M~ O O U I . 7 .9 07?.4 lf; &O 18 t4 , 1 5 "6 '

so 31.1 4.2 83.3 84.4 106.5 12.6 147.7. 108.6 , ,*'ee
25 33.? 46.5 5. 0:. 9 113.8 1344 159.1. 1518 "

SQ PT Fwu l~kSwv" Elya

2 51.I 58.I 754. 1006. 17. 180.I 1760. 8011. 286.I 214.
4 605. lOG. i 100. 011. 8014.. 8017. 35M. 40M 4M. 5M9.
6 75". too. a16.i 301?. 3771. t.452.i 6M. 6034. 8786. 7543

S 100. 1 o1l. 3 o17. 40 oft O4. L 7040. 8046 9051. 10057.
10 Is5. 8 14. 3771. OWU. U M66 7543. 6800. 1MM7. 11314. 12571.
1s 150. 3017. 4 6 . 76A 01. 60 1 9. 13577. 15086.
14 1760. 3M. GM. 7040. M6. 6. 12=0. 1400. 15 . 1760.
s 3011. 4028. 4034. MO4. 10067. 1K10614060. I1601 16103. 20114.
16 2362 48M. SM88. 6 :01. 11$14.|13577. 1540. 18103. AD65. 629.

'20 , S M I . 754. . dUS. I76 80114. ZUN2. I ...
23 *76 Mi6. o69. 11.65 im. 1084. -.I6=& pus antu. **

24 .3017. lSWC 001. 1I.86 10. AM IM 513T. 0 , ..
26 33=a. 6SM. *a08 I1go4. I 1011. 46 0149. "00 .00
2 36'M. 9 40. 10560. 140M. I 800. 41116. 2m440. 6s1e *-- O"--

OL

s -8L ' 9 . O -~tS L 7 1-.. --

SQ1 1?4 41W .. Float Afta SsysL 6

a 3809. va1. SM.1 "44m AM68 "tool&
4 6643 3 168 1"104 76 4. 7.

10 18006. 68111 18 El 1 $a. 8
6 14w7w.

16 +-";i +  +' " L *

1414B

.

S
, . DV" I ll i IF., K11 i
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Brooks AM~

- ~~AIINUA E"L CONTM 3VTfK-1w(flTtu)p

SQ FT Nre~.,orAme Served 9y Sotewr~ 16 2h s 40 fn in -!A ad o

2 .8 6 3.4 3.2 4.0 4.? 5.5 6.3 7.1 .7.0
4 1.6 3 4.7 6.3 7.0 0.5 11.1 127 14.2 1M.8
6 2L4 4.7 ?.1 9.5 11.9 14.2 16.6 19.0 21.4 23.7

.8 3.2 6.3 95 12.7 15.8 19.0 22.25.3 26.5 31.7
10 4.0 7.9 11.0 158. 10.6 23.7 2?.7 31.7 35.6 39.6
1 4.7 0.8 14.2 10.0 23.? 25.S. 33.2 300 42.7 47.5
14 5.5 11.1 16 22.2 27.7 33. 36.6 44.3 49.9 55.4
16 6.S 1.7 10.0 2&3 31.7 36. 44.3 50.6 57.0 63.3
is 7.1 14.2 21.4 28.5 35.6 42.7 40.9 '57.0 64.1 71.2
go 7.9 15.8 2.7 31.7 39.6 47.5 5.4 83.3 71.2 70.1
22 6.7 17.4 21 34.8 43.5 52.2 60.0 69.8 76,3 87.0
24 9.5 19.0 28.5 30 47.5 57.0 66.5 ?6.0 65.5 95.0
26 10.3 20.6 30.0 41.1 51.4 81.7 72.0 82.3 92.6 102.9
26 11.1 22.2 33 44.3. 554 66.5 77.5 66.6 00.7 110.8
30.M.. .A r7 Mi ~ j 3&59tsI .3 17t1. *JjIw flo 106 116.71

" eR3CT GAI flW?,RENYL C0€-oI~m(S.a

sq pr Pe.m..tPFow A Sved Byr., 16,t, t+ An -~s I oI Am An.- I 70 I mo I A.
2 I13M 25. 38. 518. 648. 777. I 07. 10L6. I 116 IM10.
4 850. 516. 7". 1036. I1,9. i16m. 1814 , 073. 3m2. 2 501.
a 38.L 777. 1186 1550. 510. 1043. 2 23. 3109 3406. 3867.
8- 56. 1056. 150. S07. 2091. 3109. W&26. 4146. 0.864. 518.

10 6. ;20,, 1043. 2501. SM. 3W6. 4535. 052. 52. 6476.
12, 777.' 1555. CM8, 3109. 3887. 4664. 5441 2I10. Oft 7774.
14 007. 1614. 2721. 3626. 4535. 5442. 6348. 75. 6162. 9069.
i 106. 20M. 3109. 4146u.5162. 6219. 725& SM 932. 1036
18 1 2332. 3406. 464. M .I6K i61 9 L 1040t 1165.
o 1806 3601. 3W1. 518. 6476. 7774. O0. 10066. 1190. 12956.

2$ 142. 26 4276. 5M1. 7116. =. 96 11401. 1=287. 14252.
24 156. 310. 4064. 6210. 74. SM3 10M63. I1,S3M 1303. 15547.
29 16s" 1 SM 6M. $421.. 1010. 1179. 13474.11i . ISM.

1614 30L720- OW IO IM7 1411. 16SM5 16130.I l M T. 7M it I "VA , 136K. !I 1101. I.i.,

SQ FT Proent nie. Areasiaved AV Solar
n - - _ ,

SOL W5 3 7 . O1 AM0 1277. 1460. 1642. 1
4 31d. 730. 1095 14M. 18. g1in O554 391t So". 5649.13 1m26. a . 4870. 6474S.l.m s3. S , P68 995 1647

10 86. 1013. It419 8510. 736. I 11. 1,677. 1386 14666

30 1 84..44 76.'o. *8 Will 1466 )64 108
60 601 404. 011 608. 1065 1856'. oi'o., 160 I.66 . S nmItI

" 4 33' 46,M US ' U. 1 4.. ISI 1._e! ii1Sl5 !. +
3 U~t 473. t -e. U . 1'---I :1--,._ .... 06r- _, 4. .37

175
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Breoks AFS

ANNUAL SOAR CONTEDUT[oW-WNI(mm's. )
SQ FT Percent Flow Area S d D Solar(in 

V n 
A n -A., I an 1 - 70 n

2 1.1 2.1 3.2 4.3 1 0.4 6.4 7 .5 8. 6 9.7 10.7

4 .1 4.3 6.4 8.6 10.7 12.9 15.0 17.2 19.3 21.5
6 8.8 6.4 9.7 12.9 16.1 19.3 22.6 25.6 29.0 32.2
a 4.3 .6 12.9 17.2 21.5 25.8 30.1 34.4 367 43.0

10 54 10.7 16.1 21.5 25.6 32.2 37.6 43.0 48.3 53.7
12 6.4 12.9 19.3 25.8 32.2 38.7 45.1 51.5 58.0 64.4
14 7.5 1&0 22.6 30.1 37.6 45.1 52.6 60.1 67.7 75.2
16. .6 17.3 25.6 34.4 43.0 51.5 60.1 68.7 77.3 85.9
1 9.7 1.5 29.0 36.7 46.3 56.0 67.7 77.3 67.0 96.6
20 10.7 21.5 32.2 43.0 53.7 64.4 75.2 85.9 96.6 107.4

22 11.8 23.6 35.4 47.3 50.1 70.9 82.7 94.5 106.3 118.1
A4 12.9 25.8 36.7 51.5 64.4 77.3 90.2 103. 116.0 126.9
26 14.0 27.9 41.9 50.8 6.6 83.6 97.7 111.7 125.6 139.6
26 15.0 30.1 45.1 60.1 75.2 90.2 105.2 120.3 135.3 150.3I& 1=1 22 A0. 

L4 . 00, 2 6 11 &08 12 8.9 14 .0 161.1 1

DIRECT GCAN DIFER8NMAL COT-WNI(S's)
SQ FT Percent Floor Area Served By Solarr ~20 

mn 
I 

AI s o I im an so . 7o 
go I 

0I0o

a 250. am 749. 099. 1249. 1499. 1746. 199. 246. 2496.
4 500. 999. 1499. 199. 2496. 2997. 3497. 399. 446. 4995.
6 749. 1499 2248. 2097. 3746. 4406. 5245. 5094. 6744. -7493.
6 909. 1996. 2997. 3O9. 4990 5094. 699. 799. 0. 9991.

10 1249. 3496. 3746. 4905. 6244. 7493. 8742. 9991. 11239. 12488.
12 1499. 2997. 4496. 5W4. 7493. 6992. 10490. 119M. 13487. 14986.
14 1748. 3497. 5845. 803 8742. 10490. 12238. 13987. 15735. 17484.
16 1996. 3996. 5994. 7992. 9991. 11969. 13987. 15955. 17983. 19981.

8 2a "9. 6744. 602. 11239. 13467. 15735. 17983. 20231. 22479.
20 2406. 4995. 749 01. 1248& 14966. 17484. 1 1. 22479. 24977.

2 2747. 6405.& 842. 10990. 13737. 144 179 . 217. 247. 27474.
24 2997. GM0. 8002 11969. 14966. 17963 208. 23077. 26075. 29972

3247. 6404. 9741. 1296&. 16230. 1948. 22729. 25976 2023 32469.
05 3497. 6GM3 10400. 13067. 17464. =0M6. 24477. 27M4. 31470. 34967.

__0 376 7403. It IML AML 9l279 UM, M?1 37485.1

- - - - .TR WALL DWI RZM NT f -WISs)
lQ17 Percent FloAre Served By Solarm m_ 

.Q 

rA 
a I 

so o 7 0 I 1 m an J

3 0 0L SO W&0 1 21 1 1 5-1 I S1I & 6111 0 2421 S M .s 3027s .

4 0. I1211. 1816. 2421. 5307. 36= 4237.1 4Z 54. O
6 'O6. 11. 2M. 363 1 4540. 544. 63 6. 74 6172. 98.
6 1211. 2421. 3 .L - 464&. 6053. 7264. 6474. O65. 169. 12106

10 1515. 3o2. 464. 60M 756 9060. 10593. 12106. 13619. 15133.
13 1810. 36 1 t 5446 7264. 9O. I1O9 12712. 1452. 1634. 16159.
14 2119. 423Y. 6O56. 6474. I1003. 12732. 1460. 16949. 10067. 2115.
If 2421. 4642. 7W64. 0Uf6. I110.i 14527. 16049. 19370. 21791. 2412.
1 2U. 446. 3172. 1066 e,1. 16342. iO07. 81701. 24515. 7M .
s0 308". I 96M . 12106. 16133. 1615. 21186. I4212. 273. I-2ft
U 9 6686. 9M O. 1117. 16646. I97 .304. 293 263 .-,. 292
4 3M 5. 7264. 106N. 1451. 16159. 21791. 15423. 2OM. 32687. 36319.
as OW5. i U 11104. 1673 0. 11 607. 317042 1 470. 38411. 3634
U M7,T. 4 ! 712. I1649. 51186. 15423. 260M . 33007. 38135. 4237Z

*0 A SO. JO EJE l L 317. 3831. 40L 4 1a
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Cannon AFB

SQ FT Pemrent Floora Sere By Solarow.n l in 2ns I m . An I mo . - m I M, an an I o I,

2 2.2 4.4 6.0 6.7 10.0 13.1 15.3 17.0 19.7 21.9
4 4.4 &7 131 17.5 2U.9 20.2 30.6 35.0 30.3 43.7
6 6. 13.1 1.7 25.2 32.8 30.3 4.5.9 52.4 59.0 65.6
6 8&7 17.5 26. MI.0 43.7 .. 4 61.2 60.9 7&.7 67,A

to 10.9 21.9 32.6 43.7 54.8 65.6 76.5 87.4 96.3 109.3
12 13.1 26.2 39.3 53.4 85.6 721.7 91.6 104:9 116.0 131.1
14 1 &3 30.6 469 61.2 76.5 91.6 107.1 122.4 137.7 153.0
1i 17.6 360l 52.4 89.9 67.4 104.9 122.4 130.9 157.3 174.6
16 1It7 3IL-3 5MD 76.7 96.3 118.0 137.7 157.3 177.0 196.7
so 21.9 43.7 66.6 87.4 109.3 131.1 153.0 174.5 196.7 216.5
!2, 48.1 21 96.2 120.2 144.2 I S3 192.3 216.4 240.4
U4 26.2 2.4 76. 104.9 131.1 167.3 186 209.6 M6.0 262
26 25.4 56.6 65.2 113.6 142.0 170.5 196L9 227.3 255.7 264.1
28 30.6 61.2 91.6 128.4 163.0 183.6 214.2 244.5 275.4 000,..,.

L 32 0 3&8 1 0 163 1 131. -L1 10 30,j L . 5 2522 10 

- DIRECTM GAIN DIFFMNTIfAL COST-NWIN.ig)
SQ FT Peacent Floor Ar.Served By Slar10 2n n f 30 1 AQ an an I o I s 7 Q I f anI o I o

M 267. 4 . 681. I0 . I1I. 1.61. 16. 1615. 2042. IM66.
4 44. 907. 1361. 1615. UK66. I22. 3176. 5629. 4063. 463.
6 681. 1361. 248. 27M. 3403 4063 4764, 444l 6125. 0.
6 007 1616. 271. 362. 453?. 5444. 6.351.' 7259. 6166. 9074.

10 1134. 226. 3403. 4037. 0671. 6606. 709. 9074. 10206. 11342.
*12 . 2722. 4083. 5444. 0. 6166. 912. IOUlG 1=. 1 10.

24 246L 4990. 74. 5661. 178. 197. 17466. 19963 241. 8462.
i4 2I2M 644. 6166. 1066 13604. 1632. 1904. 1775M 1346. 181722.

I 204 96 08. 6 ?. 16. 1 0./ 4744. 1 . 2 . 63 1. 16 4. 34 3.

2D O 4W? 8I0 W X I1134L, . i3.l61/0e l nO ./ ss O IeMe 181 7. 41 . -' l

26 176 635140. 0587. 1. 6679 14954. 27630 25466 usa.2
30 a= 54. m16 108M MO S 904 1 M_4L2I

g 2 1 6 6. 4. 1 61. 17. 1 391. 22 3 . 8 6 . 32.

18 1671 37l . 0O . 7I 4 56. I ". 137. 5 126. 1 00,0 .10

3 a 40. 1 6t.I 21 21 1.I 37 62. .I 44 121 
I 0 l 1

I e f 46. 163.] 2 .I 37 . I 4 72.I 5873. 661.I "634 1 . i amm.

l i I 1o61. so'e. s3714. I 0 3 68,00-s. . . 754 6 Jo 5. 1006. I 2136. I 6I .I

1 In4 8206. 44 1A..23ro. 
3 1643. 1760. I te .

1 
n I6

8 315 1. 543. 764. 0 66. I 31. . 1626 1760. 20f7t . 36 131 .

164 1 M. 6 3. 0. 1148. 14 133. 179 . 000. 36 * 34 I . II a m

I10 510. 6306i 966. 1307w . I 1,to o. I 1. 226I 25314,. I m. 315?.l

i | 546?sm'. 6 4. 204.o. I a W. I 73.4. 20601o . 3. o 27 36 318 8 34663.L I
24 576&, 76.. 1146. 12. I 2. 4 540 3I 07. 34 U. P 1.I

I JU7 604. 3 . 1 43. M l66 ft. SO& 7O K l 3 7 ~ 0o 3.

0 . 16M 3 . S M . 26. 94 4. 307. I 3 1. 63! tR ""1 1 U M

147
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Cannon AFD

ANNUAL SOLAR CONTRIBUTION-WN.IMBTU'u)
SQ FT Percent Floor Area Served By Solar

o i _ o 40 h i n I R 8 m inn
a 3.3 6.6 9.8 13.1 16.4 10.7 22.9 26.2 29.5 32.8
4 &6 131 19.7 26.2 .6 30.3 45.9 52.4 50.0 65.6
I 9.8 19.7 29.5 39.3 49.2 59.0 68.8 78.7 86.5 98.3
8 13) 26.2 39.3 452.4 65.6 78.7 91.8 104.9 118.0 131.1

10 16.4 32.8 49.2 65.6 8.0 98,3 114.7 131.1 147.5 163.9
12 19.7 30.3 59.0 78.7 96.3 116.0 137.7 157.3 177.0 196.7
14 22.9 4.5.9 68.8 91.8 114.7 137.7 160.6 163.6 206.5 229.5
16 28.2 52.4 78.7 104.9 131.1 157.3 183.6 209.8 236.0 262.2
18 23.5 59.0 8.5 118.0 147.5 177.0 206.5 236.0 265.5 295.0
20 32.8 66.6 0.3 131.1 163.9 196.7 229.5 262.2 295.0 327.8
22 36.1 72.1 1062 144.2 180.3 216.4 252.4 286.5 324.5 360.6
24 39.3 78.7 11&0 1!.3 1967 236.0 275.4 314.7 354.0 393.4
26' 42.6 '85.2 127.8 170.5 213.1 255.7 296.3 340.9 363.5 428.1
28 45.9 91.8 237.7 183.6 .229.5 275.4 .121.3 367.1 413.0 00*000
30 49.2 98.3 147.5 1i.7 ?d§,9 .0 344.2 .303.4 442.5 *'*o

DIRECT GAIN DIFFERENTIAL C2§T-wNt(s)
SQ FT2 Percent Floor Area Served By Solar

_ 10 20 q 4. A 70 so = I= *a in
2 428. 855. 1263. 1710. 2136. 2566. 2 . 342. 3648. 4276.
4 855. 1710. 2566. 3421. 4278. 5131. 5966. 6842. 7697. 852.
6 1263. 2586. 3848. 5131. 6414. 7607. 890. 10262. 11545. 12828.
8 1710. 3421. 5131. 6842. 8 10262. 11973. 13683. 15394. 17104.

10 2136. 4276. 6414. 8SM2. 10690. 12628. 14968. 17104. 19242. 21380.
12 2566. 5131. 7697. 10262. 12826. 15394. 37959. 20-25. 23090. 25658.
14 2903. 5966. 890. 11973. 14966. 17059. 20952. 23945. 26939. 29932.
16 3421. 6842. 10262. 13683. 17104. 20525. 23945. 2736. 30787. 34208.
18 3646. 7697. 11545. 15394. 19242. 23090. 26039. 30787. 34635, 38484.
20 4276. 852. 12828. 17104. 21380. 25656. 29932. 34208. 38464. 42760.

4704. 9407. 14111. I814. 23516. 28221. 32925. 376. 42332. 47036.
24 5131. 10262. 15394. 20525. 256. 30787. 35918. 41049. 46181. 51312.
2 5559. 11118. 16676. 22235. 27794. 3=335. 38911. 44470. 50029. 5568.
28 598. 11973. 17950. 23945. 29932. 35918. 41905. 47891. 53877. 000000

30 414. 12 110 1 024 L. 20 M , I 32. 3 6484. 44 190, 51312. 57 M2 . ,0

SQ F Percent Floor A ea Sered By Solar26 - 70 O an I no0

2 516. 1032. 1546. 264. IM60. 3096. 392Z. 4127. 4643. 5159.
4 1052. 204. 3066. 4127. 5159. 6191. 7223. O . O87. 10319.
6 1548. 30M6. 4643. 6191. 7739. 9287. 10635. 12382. 13930. 15476.
8 2064. 4397. 6191. 6258. 10319. 12382. 1444. 16510. 18574. m0637.

10 250. 5159. 7M39. 10319. 1296. 15478. 1605. 23V. 23217. 257M7.
12 30M. 6191. 987. 12382. 15478. 16574. 216009. 24705. 2 860. 30956.
14 3612. 7223. I1063. 14446. I106. 21069. 3i81. 26M. 3M004. 36115.
16 41W. SM5. 12SM. 16610. 2037-. 247L 22. 33020. 37147. 41275.
s6 4643. rO6. 13M. 18674. 37. ao. 3204. 37147. 41M0. 46434.

20 5150. 10319. 15478. 2063?. 2577. 3100. 011 4127. 46434. 51593.
U 8671. 11361. 170M6 2270. 28.V7& 34082. 3972. 4M. 52077. 5&
24 6191. 2M63. 181074. 2476. 30M6. 37147. "4.%M. 49W. | I1. 61912.
268. 670. 23414. 20121. 22. 33536. 40343. 4090. | 5 . 60304. 67071.
U 723M. - 14446. 16. ESU. 36118 4333. 5001.I 67"M4. 000?I. "'"7720. 1 ,3ft 

I '7  oM I 4 6 M, I|~ I4 7 ! M J I I" "
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Cwwell Ab

Am a mm 1 J a _ _

3 1.1 .2 3.3 4.5 . .7 7.6- 8.9 10.0 .11.1
4 2.2 4.5 6.7 &. 11.1 13. 15.6 17.6 20.1 2.
6 3.3 6.7 10.0 13.41 16.7 2.1 43.4 25.8 30.1 3&4
6 4.5 8.0 13.4 17.8 22.3 2.6 31.2 35.7 40.1 44.sF

10 5.8 11.1 M.7 3 27.9 34 30.0 44.6 50.2 65.7
32 6.7 13.4 1S I M8 36.4 40.1 40. 53.5 6 65.0
14 7.6 15.6 1.4 31.2 3L.0 465 54.6 82.4 70.2 75.O
16 5.0 17. e.8 3 1.7 44l6 WAl 62.4 71.3 60.3 6.2
s 10.0 20.1 30.1 4.1 2 6. 70.2 o.3 90.3 100L3

30 11.1 22.3 =A. 44.8 ft? 6&.9 7O8.0 9.2 100.3 111.5
22 1I3 24.5 35.6 49.1 6l3 73.6 05.8 98.1 110.4 12L6
24 13.4 5.8 40.1 53. 6&90 803 13.6 107.0 120.4- 135.6
26 14.5 29.0 4&5 66.0 72.5 67,0 101.4 115.9 130.4 144.0
26 1i.6 31.2 46.6 62.4 7MO 9U. 19.2 124.9 140.5 18.1

3 0,1. ,C Z . 4 1 t DA I V L O 1 1 & 1 J 3 1 1 7 .1 1 1 3 8 .0.5. .

SQ FT para hi Saedo By Soa
2I 20Atf iIA L

21 67 35 5GO. 74 t 0 3*. lift 1311. 1406 18 I1M
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6 im . 1606. 3.97. 366. 4 519C I mi1. Ml.

I 6 1333. 26f. 3966. 18O. 6660. 79 9325. 1057. IM. 13321.
10 ISM 339. 46. 60. N169. 1l. 1166. 1 . 14M . 16651.
12 1INS. UK66 5004. 7066. 0,91. 110. 1387. 156s. 1796. ImI.
14 1i . 46L 66M $36 1166. 13667. 1,316. 16696 6M8 . $3H.
16 2664 SM9. 79OI. 1065. 1332. 16666 18649. 21313 M3M7 3641.
1s 2M9T. ION. Mt91. 11M3. 140. 1703. 19 I 13t. 3804. 36572
30 SM m . m ., 13"1. 1 1. 1966. 33311. 381 0. 386 6.

a e SMm Nn. 1 13,. I1'M OM =09 MO 38M i " "at 3663. 76m. 1= i 6 IM 1. eM . 284. 19M NOW69 0000
SO 4 L OW 73 IS11M. 1560. 1069 3277. 27974 31970 36666 " 0
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Francis E. Warren AFIl

--ANNUAL SOLAR CONTR!uto4-WNIU')
SQ FT Percent Floor Area Sere Ely Sola

2 i6.1 13.3 18.4 24.6 30.7 35.6 43.0 40.1 55.2 61.4
4 12.3 34.6 365 49.1 61.4 73.7 85.9 06.2 110.5 122.8
6 18.4 36.8 5&2 737 O.. 310.5 128.9 147.3 165.7 164.1
a 24.6 49.1 71.7 6.2 122.8 147.3 171.9 190.4 221.0 240.5

10 30.7 01.4 O.I I2.O 153.4 1114.1 2314.8 245.5 270.2 300.9
12 36.6 73.7 110.5 147.3 184.1 221.0 257.8 294.6 331.4 368.3
14 43.0 65.9 128.9 171.9 214.8 257.8 300.7 343.7 386.7 429.6
16 49.1 G6.2 147.3 106.4 24.5 294.6 343.7 3=.6 441.9 491.0
i 8 55.2 110.0 168.? 221.0 276.2 331.4 386.7 441.9 497.2 552.4
so 61.4 13.8 144.1 :34&5 306.9 366.3 429.6 491.0 5N2.4 613.6

2 VA7. 136.0 3025 370. 1 337.6 405.1 472.6 540.1 607.6 675.2
4 73.7 147.3 221.0 304. 36.3 441.9 515.6 580.2 82.. *"90

as 79.6 159.6 239.4 319.2 39.0 476.7 56.5 636.3 718.1 #900"
2 85.9 171.0 257.8 343.7 429.6 515.6 601.5 667.4 *0*00o 000000

1 3 0 1 2 .1 1 4 .1 1' . "U .3 02 .4 1 4 .5 I 7 W .5 . . o . . . . .

- .Dat GAIN DIWFFUTIAL CdST-NUKUs)
SQ FT Percent Floor Area, Served By SolarI 1 ' t o on1 A D I g n 8 0 7 n

2 461. 923 1384. 1645. 237. 3766. 212W 362. 4151L 4613.
4 SM. 1845. 37L 359. 4613. 5 . 6459. 7381. 64. 9 .
6 1364. 2766.L 4152. 556. ONO.' 8304. MO6. 11072. 12456. 13640.
a 1645. 3691. 556. 7381. 3S2. I11072. 12918. 14763. 1606. 16454.

10 2307. 4613. 6920. 662. 21534. 13840. 1f147. 16454. 206. 23067.
12 2M. 5536. 8304. 11072. 13540. 166. 1O0O. 22144. 24913. 276.
14 3229. 6450. 0688. 12918. 16147. 19376. 22606. 25835. 29 . 32294.
18 3891. 7361. 11072. 14763. 16454. 22144. 20835 926. 33317. 36007.
6I 4152. 6304. 12456.. 10 2070. 24913. 290. 33217. . 41521.

20 4613. 922. 13640. 16454. 2306. 76 1. 3294. .360. 41 1. 46134.
3 5 . 10150. 15124. 2019. 254. 30449. 35=3 4058. 4563 5074.
24 56. 1107,2. 1660. 22144. 3I . 3=17. 36 . .44 . 40M. 0
6 607. 6M5. 179. 2399. 3M. 35963. 41063. 4796. ISM. 00. 0 io

28 6419. '12918. 19378. 256M. 3SO9. 36753. 45312 31675. 01"0 00*1
I, I M4 . 1i 41 1 1. 4 18441 . ! -

-RUB WALL. OL R M OT-IIt

SQ FT Pecan! Fleor AraServed Dy Solar
In 2n~m An anm 70U anm  an m o noM

a 3. U 1184. I367. M. i1. 373. 385 4407. 60. 51
4 1124. 49. 2M87. 447. 9 6746. 7870. GM. 10119. 11243.
6 1657. 3873. GM. 6746. O3 1110. 11606. 13466. 15179. 100.
6 1349. 4407. 0746. 696 1943. 3408 15741. 170. 301 2 67 .

10 3611. S6M 6413. 1243. 14054. I6W. 19476. 346o?. 10. 1 .
i 3373. 6ION. 10110. 1349L 1 I0. 236 1. 1 6M. 0M. 3370.
14 369a. 7670. 126. 25741. |tlme| 8611. 54L6 31463.86 . 3545.
4

n 440. Oft 13 . 1136. 207. O5. 3146. 1Wo 40470. 4474.
s S6M . 102120. 16173. SUM 3696 3535?. 2541?. 40476. 456 Nf6.

29 0144. 12360. IS=6. 24 . 36. 3710 43357. Mk471 8600. 6im.
24 & 6s 0 1408. 30106 OW6. 33720 4047&. 47M3 53666 4"14. "'

26 M 14616. 3025. IBM I. 43k 5610 0 "us. 0 174. .to*
a5 T M . ,1 74 1 . - , "1 . 3 4 11 % O ft * 4 7 M0 -. -3 4 1 . .. . . .. ..

Sa. aIm e m. L ;06
i u _ +i ... 06, s K. +- I ,. .i ...

LO



George AFB

SQ FT Paoant Floor .res Served a Soar
m2 R .mQ g . _ I 7a an
a 1.4 2.6 4.2 .6 6.o &.3 9.7 11.1 12.5 13.9
4 . 5.6 6.3 11.1 13.9 16.7 10.4 3.2 35.o 27.8
6 42 6.3 1.5L 16.7 20.8 25.0 29.1 38.3 375. 41.6
a 5.6 11.1 1W.7 2.2 27.8 33.3 36.9 44.4 0.0 56.5

10 6.9 13.9 20.6 27.8 34.7 41.6 46.6 55. 62.5 69.4
12 6.3 1.? 25.0 3L 3 41.6 50.0 56.5 086.6 74.9 63.3
14 9.7 1.4 26.1 369 48.6 58.3 68.0 77.? 7.4 07.2
16 11.1 L.2 33.3 44.4 5.5 66.6 77.7 6.5 90.0 111.0
1 1.5 5.0 37.5 50 62.5 74.9 67.4 99.0 112.4 124.0
so 1 . 27.8 41.6 55.5 69.4 63 97.2 111.0 134.9 136.8
go 15. 30.5 4.6 61.1 76.5 91.6 106.9 1=.1 137.4 15L.?
24 16.7 333 50.0 0.6 83.3 99.9 116.6 13&.2 14.9 166.5
36 16.0 I 3.1 54.1 72. 90.2 106.3 126.3 144.3 I164 180.4
26 19.4 36.9 5.3 77.7 97.2 116.6 136.0 155.4 174.9 194.3
_ 0 M L 4 . D. 1 104.1 124 145.7 1 f .t $4 .1 I..1

SQ FT Perei Floo AM"a Sav By Solr
I ~ 1 2n i.40 A,,D m-,.., I,,m

f~'m. Mom mA 7a ~ _6 N
3 146. 391. 437. 5 . 7& 674. 1019. I1165 1310. 1486.
4 391. M6, 674. 115. ' 14.1 t74?. 2 3U32 MI . 2912."
6 437. SM4. 1310. 1747. 216 4 16. 3057. 3414. 301. 436L.
6 O6ft 1166. 1747. S31. 9192 344. 40". 4866.i 6 .L 8M.

10 736. 1456. 2164. 1.12. 3640. 436. 09L 500&6 . 656L 7360.
12 874 1747. I21. 3494. 436.l 5141. 6115. 06L 7M. 6735.
14 l19 2556. 3057. 4M. 5006. 6115. 713.. 6 IG3 0173. 10191.
16 1166. 3MO. 3404. .465 0. 566 66 6153. 9316. 10483. 1164?.
16 1310 2SU1. 3631. 8642. 6M . 7086. 9172L 1048. I11l. 13103.
0 1466 9 12. 436L. 1634. 7360. 6735. 10191. 11047. I111.i 1456.

L 1606. S308. 460. I406. DOW 9009. 11211. 12613, 14414.. 16s15
3 H 174?. 5494. 241. IOW6. STU 10463. 13 M . 13077. 161M4. 17471.

a I am .407. 3 "15. 109. 1 . 14U. 13 1SM . 1OM.
430 U A . O11M. 1713 . I 15 .2399 1143 7 31. 42 08.

643. 164. 1 . r7. i09. 61. 44 W 'I. 171.1 5 ?.l ,1106

4 65L9 O 17 06I. 3446. 40. SM. 660 .4 31. 404 06. 866

II16 1406 162 6low S7M6 0. 4364, I. 79 16. 175. 13656

6 366t' 41. 7,1 64 4 79. 34131. 1MI. IMi 1136 ML36to E 3 ._10 MO- . SM 641L 40.S -90 O
it mSO M7 M.*IS 019 f- UK Om US MT

207
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George AF
AnnUA sfLR coWrmRUTIOK -WrnIuTU.1

SQ FT Peroent near Area Sered By Solarr . n n n I n I o n 'm m nI4 n I 0 I s i n I 7 n I n n I n n

2 1.8 3.6 5.5 7.3 9.1 0.0 M:.e 14.6 16.4 18.2
4 . 7.3 10.9 14.6 182 21.9 25. 10.8 32.8 36.5
6 5.6 10.9 16.4 21.0 87.4 32.8 35.3 43.8 40.3 54.7
8 ?.3 . 14.6 21.9 29.2 36.6 -43.8 51.1 584 65.7 73.0

10 9. 16.2 27.4 36.5 45.6 54.7 63.8 73.0 82.1 01.2
1s 1.0 21.. 32.8 43.8 54.7 65.7 75.6 87.6 08.5 100.414 12.8 25.5 36.3 51.1 63.6 76.8 89.4 102.1 114.9 127.7
16 14.6 28 43.8 58.4 73.0 87.6 102.1 116.7 131.3 145.0
1s 16.4 328 48.3 65.7 82.1 O5.5 114.9 131.3 147.8 164.2
29 16.2 36.5 54.7 73.0 91.2 100.4 127.7 145.9 164.2 12.4
u 10.1 40.1 08 80.3 100.3 110.4 140..6 10.5 180.6 200.6
84 21.9 4.8 65.7 67.6 100.4 131.3 153. 1751. 197.0 218.0
36 I.? 47.4 71.1 94.9 116.6 142.3 I6O 100.7 21&4 237.1

B MG 61.1 76.6 1021 127.? 158.2 1768 204.3 19.8 2M.43 0 2 7 A 4 6 . 1 ,1 1 0 9 .4 1 3 .1I L 1 9 1 .5 2 1 8 .0 " 4 .q 2 ' .

-WC go RFZONW; Cp8T-VVJIS"s)
SQ FT wPent Fre Are Se v By Soar

20 _ do _ w A an .J3.
.. 0. SOL Oft 1204. 150 1806. 2197. 24O6 3M. 301.

4 60 130 . 3806. 3M 301. 30 3612. 4214. 4616. 6417. 016.
6 16. i 370. M 3612. 451. 5417. 630. 7223. 612n. I 9M.

I 1 3. 36t12. 481. 6010. 7M 8427. 0631. 106M. 120M.
Is 166 3910, 4515. 610. 76 00 10534. 123L. 135. 1504.
13 1666 12. 6417. 7223. 00. I0 85. 12641. 14447. 162m. I186.
4 3107. 4214. 6SM. 42. 10534. 12s641. 14746. 1 654. 18961. 21088

.36 3O6t 461s. 7203 9MI. 18030 14447. 1685C 19868 21670. 24078.
138 600 641s.6139 tm 1364. 1 . 18061. 21M. 24371. 27067.1:13 UM lJOWL 10 ., 10. 34M 708 . 30067.
- Sel! SIe. m lmm&lma0, 2317& SM 2,6 lMl3310.It SOM UM MW H", n OW I *arM. MW NOW t0 3em.I1 16.

3 IM IM4 t7LIs 16M 4?.- 016 266.i 3361. 3614. 391.
041C 6W. 41. 1041. ISM,010 WOOL S4O.M17. 5005.6 0 421367.

6 n1166 J6 I 54 i4, u, 07I 364. 46SI MI 776. 66 I 0072. 1 4160

16.611,, O1 7 , 4 . 1T1 27 4. 1 467.

2A MI AS m An In : an i

* 4 "L6 1'. 77OM 1=41, =UW 36612 106 DO6W5 04L5 36P6.

16 16We. 4646 1M. . 1 0, 616. 39m6 a"96 "M16 ssloo.
a9 1647 OfY 41 LO. 11k54M3196 110 25854 f1164?. 836 364M

to 406O. 61,00. 1411.- 9.. _6386. 15400. -306 1 6607L 4M0637

36 f 4 13. 6051 330 7 11 76&M . 4316. 29633180L A156 06, 44130IM

is* t 46W4 1 WM0 4 9 M:7 60. 6,U 19604. U6M1 U%411 431 401

all 7. 3041 am 5t '41M5. 4644m ~4O4 50.£36 41169 4804

_ _ 40" sum rn m r L 1
.10434is



Goodfelow AFB

MNUA SOLAR CONTR1UTOK-NMff-flTU
SQ s T Perceant r A a sored Solar

a 1.2 2.3 3.5 4.7 5.6 7.0 6.2 9.4 10.5 11.7
4 L$3 4.7 7.0 0.4 11.7 14.0 16.4 16.7 21.0 234
6 3.5 7.0 10.5 14.0 17.5 21.0 84.6 36.1 31.6 35.1
6 4.7 0.4 14.0 10.? 23.4 26.1 32.7 27.4 42.1 46.6

10 5.8 11.7 17.5 23.4 2.2 35.1 40.9 46.6 5.S 56.5
12 7.0 14.0 21.0 28.1 30.1 46.1 40.1 56.1 63.1 70.2
14 8.2 1S.4 84.6 32.7' 40.0 4.1 57.3 65.6 73.7 81.6
16 9.4 18.7 I 37.4 46.5 6.1 65.5 74.6 64.2 90.0
16 10.5 21.0 31.5 42.I 52.6 63.1 73.7 64.2 94.7 105.2
20 11.7 23.4 35.1 48 58.5 70.2 8.6 0 105.2 116.9
22 12.9 25.7 35.6 51.4 54.3 77.2 90.0 102.9 115.6 128.6
24 14.0 28.1 42.1 56.1 70.2 642 06.2 112.3 126.3 140.3
2 15.2 30.4 45.6 60.8 76.0 01.2 106.4 121.6 136.6 152.0
26 16.4 32.7 49.1 65.5 61.8 96.2 114.6 131.0 147.3 183.7
30 17.5 3.1 52.6 70.2 187., i 2 122.6 1 140.3 167-0 1,4

SQ FT PretFo n yoa
ni 4n, A m n i_ an A.

2 172 343 515. 66. o. 11030. I0 13m 1545. 1717.
4 343 667. 10. 1373. 1717. 0601. M3. 747. 3090. 3433,
6. 515. 1030. 1545. 2060. 2575. 300. 360,1 4120. 4635. 5150.
a 667. 1373. 2060. V747. 3433. 410. 4807. 53.l 6160. 667.

10 as. 1717. 2575. 3433. 422. 5150. 6006.l 65.. 7725. 6 56
2 1030. 2060. 3000. 4120. SIMO. S0M. 7210. =40. UM70. 10300.
14 122. 2403. 3 05. 407: 6006. 7210. 8412. 0614. 10615. 12017.
16 1373. 2747. 4120. 54 3. 4867. 8240. 0614. 10067. I1230. 13734.
16 1545. 3090. 4835. I10. 7725. I70. 10815. 1260. 13905. 15460.
20 1717. 343 5150. 6667. 658. 10300. 12017. 1334. 164M. 17167.
22 I166. 3777. S665. 7506. 9402. 11330. 1=19. 15107. 16905. 1604.I
24 300. 4120. 6160. 6SM0. 100. 123. 14420. 180 16540. 30600.
SO 22=2L 4463 SM. O1. 1110 1330. 12. 171154. 2005, 82317.
2 9403. 407. 7210. 0614. I 017. 24420. 1624. 10=7. 31630. 84064.
0 o12 510. TM, 13, 125. i I IO 88M 8217 257o1

IRMB WAL 0071RM= A mm.,
3I S T Pa efoor Served . Soar

U 24& 403. 7. 066. I306 1450. 1691. 1963, 2174. 3416.I 4 48& M66. 1460. 133, I O. 1 . 3362. 06.1 4346. 463.
6 736L 1400. 2174. 3S06. 3624. 4349. 5074. 1796. 65. 724 L
a 964. 1933. 5M. 366. 463. 57. 476, 7731. 69. O4.

1o 120. 2616. 3604. 463. 6040.1 7245. 6456. 054. 1o7. I1606.
is 1480. IM. 4340. 5796 14M. 66!W, 10147. 1107. 100. 14406.
14 11. =I. I . UK '114. 1 M0. M I179. I115.is 0 193 M.I ,1 7"31.1S . Io4,tl .ll3M.l UlTW. ISMI,
1i 3174. 4840. 51 9M.1 13046. 15131. 17396 lo9w. IT1".
10 24M. 4L3I. 726 . 1654. 1 60. 144 . 10011966. 81744. 94160.

.22 I 656. 9618I. 7 1OW. 19m 1894& IM0. 3121. 9916. 6
I 4 I1SM, 8M. 6466. 11M6 . 144L17056. 1 4. 3106 10 -

8 $141. UK. O . ISM I6 480 .5184. 86 15116L I . 31406I no I 'I OM. I 1544. iI . I& SOW. =40 ~l.I I o41
a _I MLt lam 14 . n.m.iI IpmL
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Ooodfet*Jw APB

ANNUAL SOLAR CON= 71UON-NKfMfB iMR
SQ FT Peronut Fkor Area Sw d y Solar

an ' Aft an I an I I an an Im
3 1.6 .3 4.6A 6.5 5.1 .7 11.3 139 14.5 16.1
4 31 6.5 9.7 I1.0 16.1 10.4 3. 35.6 I 9. 3
6 4.5 &7 14.5 13.4 24.3 1.0 33. 36.7 43.5 46.4
a 6.5 13.9 10.4 35.81 3.3 3L.7 45.21 6.6 5.i 64.s

10 .1 I  1.1 34.3 33.3 40.3 46.4 56.4 64.5 7..6 60.6
13 9.7 10.4 .O 35.? 46.4 6L1 67.7 77.4 87.1 06.6
14 11.3 U. 33.0 45.3 6.4 67.7 7.0 90.3 101.6 112.0
i1 1&@ AIL 357 51.6 64.5 77.4 00.3 103.3 11.1 13.O
1 14.5 3.0 43.5 5.1 72.6 67.1 101.6 116.1 130.6 145.3

10 1.1 3.L3 46.4 64.5 .60.6 95. 11.0 121.0 145.3 161.3
U 17.7 35.5 53.3 71.0. 66.7 106.4 134.3 141.0 150.7 177.4
34 19.4 35.7 1.1 77.4 1 6.5 11.1 135.5 154.8 174.3 160.5

8 31.0 41.9 63.0 6.0 1 04.5 115.6 14.5 167.7 165.7 300.7
a US 45,1 67.7 00.3 113.9 135.5 158.1 100.6 303U 15.6

O-A As 7LO m 1 169.3 IOM 217. 29.

'DliCT G~ DWIFERIN= Co0T-wItIPs)
SQ FPT Percenal Fkwo Amrve By Solar

a 331. SO1 SOL 139L 153. 195. 3314. 1545 3I7. 3305
4 661. 1I 154I 364B .1 330LI M . 46. O9 =I5. 1OIL
6 0SOL 05 I 337I 3I M . 4950. 5M51. 6943. 7"ft. 69SM. 901.
I 1301 345, 3? 61M. 6613. 764. O7.1105 11901 132

to 1666. 330 . 46. I613 6ML5 I5. 11571. 13334. 1467. 16I50.
i1 1064. 3367. I 51. 74. 901 . 111003 12695. 16663. 176. 195
014 14. 4635 63 9157. 11671. 13IM 16139. I1 3 63I5. 3 2314

i 15465. I1M1. 7964. 10570. 13M. 15660. 1513. 3115L 133. 35446
i6 3M. lM51. I .111301L 148,77. 176L5M. O 1.30M. 1NOM 154.
go .I 05. M L951. 1304. 66I 1 . 196. 23143 33446 30 . 3 660.
11 387. 7 14010. 1454. I19U. 3161. 11546. 33036 3372. 36I65.
as MT. 73l I4. 11 6M ISMl6. 0. l 0. 313. 3O r 36573.
I s 4335. 6l . 1 33lr3 17101. 3195.1S'377 3004. 3431. 3MO. 41M
m 4e 5. 4 I S7. 131L 19i53 11314. 1777. 3 23, 3737. 416 48M.

AL iD I B ha 1 i
SQ IFT Nsrea Floew Ame Beve y Soaw

a 401. 601. 1M 165 M& 3403 364 304. 396. 4005
4 801. I0L SM 0L 4W 40 50. 640L ?=. 6011.
1301. S4. 3M5. 46. 60 73. 8411. 9513. 10514. 11016.

5 605. 3304. 4056. 6605 8011. 9613. 11315. MI51. 14410. 1601.

d10

10 3305 4006. 600. 1311. H011 1301. 14016 1601. 1606. M0OM.
13 1105 460L 71M. 513. 13015 14419. 16613 I019. 21633 44031.
14 SM0. MTI. 0411. 311115, 14015. 1611. 1911. 154M. 16236 33037.
16 3304 OM05 9513. 11. 1605. 230. 15665 IB6M. 1566. 331.
1t 3605 710. 14514. 1441 16034. 31115 M53& M6O., 32443. 3000.

so 4W&05 8011. 1MI1. 1953. 335 96063 305?. 306. 15047. 40063.
4401. 4111L IS17. 176. 1101. 45 .30641. SO . +3 3 4406.

34 460. 9818. 14410.: 3IN5 $4063 MW35 31544. 3061.. 4315. 48M9.
IS SM. 10414. '1066t. 33611 SM0. 31341. 36446 S1U5 4666. SIM6.
111 66R. 1131L. 1in. SIM5 3WON? 3US". 36653 4466. SO46. 6W07.
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Grnd Perks AFB

-ANNUAl SOLAR CON?RIRUTrol~N-W4ITM, ?Ua)

SQ F erment Fleer Ares Served By Solar
m n n in I An I Ian inI an_ _

2 .6 17.6 25.4 35.2 44.0 1.8 661.6 70.4 79.2 .0
4 17.6 35.2 52.6 70.4 M.O 105.7 112.3 14P0 18.5 176.I
6 264 52.6 79.2 105.7 132.1 11.5 164.9 211.3 "goes 0000"
a 35.2 70.4 105.7 140.9 176.1 211.3 246.5 000ee0 ""e e0e0e
1O 44.0 15.0 133.1 176.1 Z30.1 264.1 00000 ***see -soe oes
12 5.16 105.? 156. 211.3 254.1 *09e 0"90 9 *ee* oee *
14 01.6 1=.3 184.0 3.5 0.a ***so **o *ee*o ee.e. oeeoes

16 70.4 140.9 211.3 261.8 32.2 eo"*e ee* o*e*** *ee ee .c.eee

I IS6 79.2 1.5 237.7 317.0 eeeeee ee.e ee**e ****so eec... eeceee

s0 15.0 176.1 164.1 3B. 9-9o **** to***e *"* eeeso* gooe
a -9&9 116.7 130.6 37.4 0*00e 000*00 000000 0e90 e000e 0e000
34 105.? 211.3 317.0 4O. e*eoe eee... e040e oeeeoo o"e *e*e
a 114.5 116.9 543.4 467,9 eoseee *"*so c.eo. cc. eeo. e*e"*s

26 13.&3 366.5 360.8 ee eeoes goes*e e*cc*e .teoee e.eeee eeeeee

.30 1L1 e0e4ee ,e3e2 ee*s*e se*ee* ee"ee0 e seec. "ge*e

- StRICTM GAB(2UW M~ O?-Nt
3Q71 Pe Leent rAreme 8Avn .a dBySoi
tJ .an ..U.. -I in I n I- An n

W 0 2 . 421M. 11. 6161. 7211. 1 4. 871. 10301.
4 10. 4110. 6161. 661. 10101. 11M. |144. 1 1. 154. 30NE
0 Sm6. 61i1. 871. 1133. 10481 1666Z 1163 2478. 'Poosso 00ese
0 430. Sul. Isi. I1661. IS48s k? .111M. e cece e. eog...

10 61511. 11601. 15651. MO 266175& 30653 ccc..., 009000 000. cc000.

101 . 016C. 11361. 10a61 9472L 3903 o#*" $sece.. ee*#* *so*** ***cce
i14 731. 144310 . 1 664SIS&3. 2054 *~*ecc so** e. ccc... ***to 0e
16 651.36 14 83063 41304 iwCm,, ""'1c e"'"~ """.. cc

16 O2. 1654. 1721. SI 4ec. 41 c.L see* too- **ee.. #000 ese~o.

I 11#363l. i. u. C 61 ccee " cc" eg" ]#0190 0 "" "'"o.. ****,D20 JMLz S47in 30M6 41M4 see. cecee. e#eoc cooves ***go* ges"~c

S5 MN. MM 404. 5W1 c l. *sees* .. c. seeee eee

.144. .. M 406. 0c000 ses"c go***.

uI,'.. in ... ... ec,.t, csc. cce cc.. cc.

- OT rSm- M o-. litn-t. -t

... li04.,le r. 16506O. 111601. 151

4 6M 0 1.1007 1AM 1M 15014. 17164. 6019. 1311. 15M63.
* VOL 79. IMi. iM14. *76 653. 6M53g. am ee" ee"e

0 am Mw5 06114. 8093 49"L 3666 6565. 060"s oe.. cc....
30 ML 14011. 1OM WK S . IM ceeco *coe I eei eoooe.

11 70W. 94.p 1UM3 6. We* 0ec409 ***go* vece. cce.so seee
14 am slow am 65661 44701. ""so seec.. 00.09

16 116.m 39.401 eee c* ceec ce c ee~cc ee e.e

n 53 6. eeee .e. 5O cH OW , so ~ 00 00 ce ee e s ee...

S 1614. 35663 40641 0#000 *0*004 go~ce $goo,@* $Osseo e eggs"cc
lu m so =eo low&e 0004 040409 4040 00 0 0 00 00

80ee we , 060000 9009,09 eee
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, ccir--c .



GalinAFO

- ~ANNUA OA CCI TMIUICN-VNM lUes)
SQ FT Pereent Flr Area Serve By Solar

nL 2nL qL m m8 I .an -pn m an inn
2 4.4 8.9 M13 11.6 U3.2 267 31.1 35.6 40.0 44.5
4 8.9 17.6 367 35.6 44.5 53.4 62.3 71.3 80.1 60.0
a 13.3 W57 40.0 534 66.7 20.1 331.4 106.7 120.1 133.4
a 17.6 3I.6 53. 71.2 W00 106.7 124.5 142.3 160.1 '*90

10 U3.2 44.5 06.? 86.0 111.2 13&.4 155.7 177.9 90009 00:0
12 468.7 63.4 80.1 106.7 133.4 160.1 166.6 00- $0 I' s 00
14 31.1 0.3 19.4 124.5 136.7 186.8 317. 00 0000 00000
16 25. 71.2 106.7 142.3 177.9 213.5 00" "00 0000*
18 40.0 60. 139.1 16.1 00.1 240.2 0000 0"0 0000".~e
s0 44.5 WO. 133.4 177.9 2.4 1369 *O0-6 "90# *eee*. 0 * ***goe.
an 46.3 3.8 148 135.7 244.6 oveses * o e * **too. ece 000e0.
34 384 166.7 160. 313.5 365.3 9*9*9 eec... so"**. so*** eesee

6 57.8 116.6 113.5 231.3 30.1 g***~* soe.. *ees~e 0000. **#go*
so 60.3 134.5 166. 2941.1 311.3 0004 0ecece 000000 00000 0*00*0

DIC ?INDUIRNYAL COST-IMl W)
SQ LFT Perenat fker re Served By Solar

IN 706 167336 3185. 3661. 4777. 5574. 637. 7160. 763
4 1660. 3186 4777. -W75 7663 M&5 11,4?. M340. 14332. 15634
a 13W6 4M77 7166. 060. 31043.. 143M2. 16721. 19106. 31436. 3687.

3166. 6276 1ONG. 32740.- 15M0. 19109. OM39. 15479. 3866. 0000
10 Mt8. 76L2 11043. 1566. 13605 3367. 2766. 31349. 060se*' eeo
12 477. 35M5 14333. 19060. 366. 3864. 33441. ~**egs c ""s ....0
14 6574. 11147. 16721. 11=94. 27666 33441. 36015. goe... ****so *ees*.
16 0370. 12740. 19100. 25470. 31640. 3M. **so** gooses ee *ee**.
16 7166. 14333. 21436. 26664. S66M 48366 * ~***so* "**so. e*g..

30 7366 1063 36? 31643. 3361. 4M&73 e***to ease* gesec ..eee
St 686. 1751?. 363l5 3604.. 4370L *so"*. *"*to. see~ go**:: g"ese
84 I5 1 M 39100. 33BM. 88319 4M&770. * 0000.0 009009 g #.ecege ***oo
as 1055. 3006 31050. 41403. 61754. e. toe. **egg0 000 e sec. ee"
*0 I 1147. 3SM. 33141. 448M~ 57 Sam se e cce. *cec oseoc. g40 e...**

aM IAh ~rI= 00" *go* soose **so 0000 404

I~ Ph AnI sI ~

2 VI 31".*04. M& Sel &M-7L 81L O

10 U-~ IM1 146. 1 04" 211.f 8M&0 11 366. 267.348. 4 -e
to 6311 3161 14M0. 6&O 66060 3VMS. 4067. 0 "so "

I4 OIL5 11066. 3551 MOM Oft 3s. 404. 40M5. 0,00#96 00090e *teot*
14 Ov. 10115 MI. VFIM 6b 3M 4OW4 704ec. eece60 06ee0. -eee

is BM1. 1733 M64I. $4684. 43Mo $eMO. cece.. too@** "cece **ee
W0 6". IISS. am53 16. 46M 6610. eec... 000000 "ees e"esc
13 103. *130L ff1156 401L 53M.. 0cc0ce *e...e ""e.. 00ee.. ""Ofe
96 s10a. Suft 50W 48L vow. #60400 40*180e .c040t 0*e...e 0

IN 51ae. Sy7 OM56.li .e.*e *go"* *so*". ****so goo",

0yf Oft3 $Oft~ ofti.~ essome 40e~e .ee. 0#0000 04 eeee**g

23.2
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Grimm AFB

- ANNUAL SOLA C01NIRILNNMTUps)
9Q PT Peret Flow Airve By Soh r

10 L In NA I m U m_- m
2 1.4 .9 4A 5.8 7.3 8.7 10.2 11.6 13.1 14.5
4 .o Le6 6.7 11.6 14.5 17.4 20.3 2.2 262 2.1
4 4.4 6.7 1 31 17.4 21.3 26.2 30.5 34.9 30.2 43.6
a &6 11.6 17.4 23.2 2.I 34.9 40.7 46.5 52.3 50.1

10 7.3 14.5 21.8 29.1 36.3 4.6 50.9 581 6.4 72.6
12 67 17.4 26.2 34.9 43.6 52.3 61.0 66.7 76.5 0000$
14 10.2 20.3 35 40.7 50.9 61.0 71.2 61.4 *9*o $00000
16 11.6 23.2 34.9 46.5 58.1 6o.7 61.4 93.0 00"t 0000"

is 1 &1 Se. S 30. 2 5.3. 0 5.4 7U 5 01.5 0"000* ,0000 oo 0

s0 14.5 2L1 43.6 58.1 72.6 87.2 101.7 000o00 0e 0 eo
22 16.0 32.0 47.9 63.9 79.0 95.9 ees" see** "'ee" oee"
3a 17.4 34.0 52.3 60.7 87.2 104.6 *see" see*os ,e""o ",,oo

23 18.0 37.8 56.7 75.6 94.4 1.13.3 000" 0000" $ 0004* 0000
8 20.3 40.7 .61.0 81.4 101.7 122.0 ""ooeo 0000" o*"e" so*"

30 21.8 4..6 09..0 .JM 0.8 0 e 909009 0ee0 ± . .

DIRECT GANl IZUA COIT-NNMS's)
SQ Pr Percnt Flows Aim Seve Solar,

.J n AD A n I .. o n MA" .m'to

2 3 8 a m. 1 0 1 3 . 1 3 0 . 1 6 . 1. 2 6 2 3 0 8. 8 3 3

4 675 1350. 2M1. 1100 3375 4060 4725L 540 6Sam 6750
a6 101. 20. 3M6. '4050. 5065 07o. 4700. 6 100. 0113. 102O.
6 135 270. 4060. 84M. 60 6100. 94W0. 10600. 1215. 1350.
I 2M5 4M0. '607. S10. 10125. 12150. 14175. 18100. 1835. I" ,
14 O ft 37 70. 6L50 ' 9 . 843 i 1 1 18 13.S I co0e

6 XM 5400. -8100. 2081. I00. 1690. I g1eoo,, ,
6 306 6075. 9113. 12160. 1516L. 1B 31265. 21=& ****9' ".9'o

120 375. 7M 1015. 13500. 1M. 3o3o. M26. ""9 ""9,, ,,,,,,
1 3713. 745. 1113. 14650. 18 0. to "" *9'*9' 041 o , ,'S
24 405 8100. 12100. 180. . Smo. |4300. so**** *** o,,,,,
3 436 65 13L. 17M. 21966.*i ,** **** 33.o** ,**,
6so 473. 9400. 14175. 1"m am ees. *sees$ 00"' 0" **g

N tO - . -lU a - . -0 1 1 " .
-,,- o,,, - - ,,

SQl PePatmeT.Srwdyus• ,U .. m U .. m .. .. . .

2 463 Oft 144L 1. 16, -am mSl. 3534. 4.% 4aM
4 W96 1695. 26 UK94 46a0 6aft Ow. 736 664 066
*. .14419 16I 480? Oft 701L6 -0066k1014*. l1661 13040 14431

669 OW SOL P6 K O30 '101. 13L 16. 13 7. 1631.
10 616 418 W6, 36L Oft4 14 630I1 . 3 101 4. 314.
11 6969 1K6 OW34 11401. 14466 17M6. 83335 =31S& *MI. *oes
14 M6L Via - 10146. 10L65 103.M W.pf 1666 1 04."001''"
16 564 T ISO" . $ O 2 .007. 010. I" "4

UK =7. 6 VA. 767.. owl. S"am i "

n 13. 1036 V63. L 56 1. ' 0 i " ' .9"
nW 

' 
o wl0 

ioe* o
3 4 1 6. . 735 . S . 5 7 6 3 4 7 4. a | * *~ ,u * e *9 *

33233.AS.0169$ [ *e**se
04eW " f e o e e e * " $ e ge go

S 6 ~ I U 9 * S ~ s ")e-e67 . * ! 4 * . . 9 ....o e ~

uu2i i m-i-3n

- - -.-
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Grinom AFI

- ~AMKAL SLAR COMMTWIMfIONWBTU's)
SQ FT Peroent fw A ered By solar

f211 " . Rn I n -in an Wis.
a 4.1 8.3 13L4 16.5 30.7 34.6 36. 3U31 37. 41.4
4 6.3 15.6 24.6 33.1 41.4 40.6 57.0 6&23 74.4 83.7
6 13.4 34.3 37.3 40.9 63.0 74.4 U.8 06.3 111.7 134.1
8 16.8 33.1 49.0 662 63.7 00.2 115.6 13L3 14.0 165.4

10 20.7 41.4 62.0 682.7 103.4 124.1 144.7 16&4 166.1 06.5
12 24.8 40.8 74.4 3.2 124.1 148.0 173.7 106.5 23.3
14 28.3 57.0 66.8 115.1 144.? 1I3.7 20.6 231.6 """2 2"".
16 21 6 62 00.3 132. 165.4 13.8 331.6 354.7. -00" 000"0
16 37.3 74.4 111.7 146.3 16.1 =3.3 260.5 ,0,,0 see'** 9"**'*
20 41.4 83.? 134.1 165.4 306.6 348.1 3n.5 s.oees** *** **goes
* 455 01.0 136.5 161.9 22.4 32.9 0000 0000 ****so 90"s
34 46.6 9.3 149.0 106.5 . 345.1 2W7.7 see*** ****9o .**9e $09
6 53.6 107.5 161.3 316.0 U.6 322.s 00.9 0 *" " Ioov "*"***

35 57.0 115.6 173.7 331. M.3 347.4 "*00 se*" **sees so**"
3 0 3 It1i4 U ,l 1. 10,1 """9$* too*99 09999 9999-0 1 $****

S'IRgC o C AIN DRMB[L COST-WNI(s)
3Q FT POreest Mar AraSe.ved By Solar

Io rI I I so __ 70 _ too
2 666. 133. 3004 3573 3341. 400. 4677. O545. 6013. 6661.
4 133. 357M 4000. 534 i 61. 6016. 954. 1o60. 125l. 1334

108 34 1.i 68 1. 1 001 2 1,. O 13 1603. 30 44 23364. 36 25 10 130 066 340 6.4

S00. 40& 01o& 80M. '10022. 1226. 14031. SM16. 1803. 20044.

257. 1534&. 6016. 1000. 13363. 16SOM 16706. 31360. 24053. 2672o 3341. Mal58 . 1002 I 133B i18 03. I M 4. 3364. I . 300o . 3340&

12 4000. 805 12026. 16035.M 20044. 24053 26061. 307, M. 30M. 40*.00
14 4677. 0354. 14031. 1B706. 234. 2MI. 327 . 37415. *so*** Io*"*
16.100. 16065. 260. 365. 30O. 37415. 427. " se's*
i 013 12 0BM1 180M. I405& 30066. 36071. 4202. I "" see** I"
30 661. 13363. 30044. 25735 3406 4005L8 45266. I00 ""
22 7340. 1O14606. 360. i3366. S64?. 44665. of 999999 " 999"9.

S l&015.. 1603. 2405. 3OF7. 4 06. 461M ,*9,9 009,, 9." . $*"
25 36M. 17371. a=057. 34741 43435. I3114. **° """ eggs** t**"
2 0M4. I1670. 23051. 37415. 467 . 55 13. , $90" "" ! """030 flM 2" 04L I . 400S 1 0, I so. .. ', .oo.o |000 1.o°..

TO' M~ WALL OUE " CO - Uf $s )

IV~ r imn th onlo 
Ad t M k . 4B

-~ 
- .| -__ iM~ 

.i I U 
4mSY ui L - - - -

* etc 1R. Ou 014 400m, 433. 65. =5e. ia 6136.
4 10P.. 4 4L SM 6136. 0 11300. 1301. 14645. 16373.
6 3441. 46. 1330; I 1464 1706 5 o. i 21367. 2441
6 8l654. 066 0" 13014, 8. 2 J. M. 27M61 . 30 33544.

10 4065. 8135. C 13 4 8 $DUO. 84406. 387. 3244. 36610. 4066oi 13 4 6 145. 5 140. Urn 1417a.305. 43664. ,o,
14 Oft. 113 176 =1 0478. 3171 66. 4556. " .o9.
1 666SM. 1115 mu ma son. 5 4 .,.0- ;+..... '.

ML 14045 .i 1 3t6k 4354 513257. 000eo "* o oo-eo*
I N 513.17~i 544. 406 4361 5665. 999g99o 9999
* 66 . 1SM0 48. UM4.6 4 40669 9

n 1o7t '1 ... in1781.... S, 6 4 "Of "" ** ""
As 1. ... 4.. .... la 3. 64. O9 9

21.4



Gunter APB
- A1EULSLA 80.tC0WIRIlDUT!01-KIfMBiTU',)

SQ I I Fo t o BY

3 , 0 1 LO 30 4.9 AS: 6.9 7.8 AS as
4 to 3.9 Lo 7.8 9.6 1118 13.7 16.T 17.8 1.
a .9 L 8.6 11.8 14.7 1718 10 6 335 26.5 8.4
a 3. 7.6 11.8 1M.7 10.6 US 37.4 31.4 35.3 30.2

10 4.9 18 14.? 10.8 4. 2014 34.3 31.1 44.1 40.0
Is .9 11.8 17. 315 3U.4 "5:3 412 47.0 61.9 56.8
14 5D 13? 1W.6 17.4 34.3 412 48.0 94.9 81.6 66.6
15 ?.8 1 13. 31.4 3U 470 54.9 .? 70.6 784
1 LS 17.0 365 35.3 44.1 OM1 81.8 70.6 79.4 38.1
o 0.8 10.6 W4 39 4.0 -U8 8.6 74 36. 66.0

U 10.8 1. 3 43.1 6. 64.? 75.6 6S 97.0 107.8
34 11.8 15.5 3 . 47.0 56.8 7016 8.3 94.1 I 105.3 117.4
SO 1. 256 36.1 51.0 637 76S 89. 101.0 114.7 127.4
SO 1.? 27.4 41.2 64.9 86 := 906.1 109.8 113.5 137.2

. 14..7.Z. W 44. 1 001& 802.2 20, 217.6 13.3 147.0

ini' C? ca" OAD USO in -w=m.
I Am J-mg m ,m L mo.,kUm me.,m mW m . ..... 1

a 16L 2MS. 46. 6ft. . M. 101. 114?. 1403. 156.
4 I1. OL M5. VAT7., IS. ZI,. 118& 14f =Of. 3118.
6 48L S.L 140L 1871. 1M -0K 374. 3741. 4100. 48M.
a Oft I7. 1871. 849. 311. 8741, 4365L 469. 663.l O33.

10 60.[ 1660. Ms. 31. 369. 467. 56. 6S3, 1016. 77M.
i n 36s I 1872. o6. 374&. 4677. 81& .6546, 748& 8419. 9664.
14 1091. 2183. I=74. 4365L 867. -484. 763. 68M. SM 10913.
10, 137. 340. 3743 4005. 8M3"6. N=3 87 0 86. 1323. 1172
A6 140L. 3U0M 4W. OWL1. I1 :619.I M&13. , 11835.1ISM 14031.
I ISo .3118. 46M. 6 74 10023. 1.V& I 1401. 18s0.
I 1715, 8. 81 .30.5. 14 1006L. ! SM I4. !=4 1. 154U4. 171M.
ai 1871. 3743. 1611. ii. 955I ,Im 15036. £4 066. !837. 676 I .
I I WV. 406. OM 610T. 10134 I1180 .14157 1,861 183. ISM 6.
* 1 4385. 05i. 3,, * W= .I IM ISOM . 7461. 10643. X1I.

Iq IT III Av~i~ N.11 OW I lmlmTl

_ 4"3". M ft O Ut SL 4M

a -51 .1301. .4M -NS 00 am am-

a ft If SM.. Alt *ft am . 'mU. a
to 1? 434 Oft Oft UK64 '0. 11M. 1780 1 A".219

4 44t 5. 30. am ow., -SIS. L 070. 4832.
6 51. 1 40W 865. 6.164 8

6 m an.13. . 63. :,v6. *5i.m3 *. M605 ran6
IS "a54 *ft0 Of. 430 30.07.15. 060 10540.la
83 Oft~ .94$W Off. JO. am, 1959 AN.341L171.104

Is an.. AUS 30em 405. mi. s low,. I*1 1 66mals



VTmntr APB

ANNUALWUX -oNTr13 ''-V s11 'U)
SQ F Pn m SM Pe- I Fe I a I •ere a n an

S 1.4 Z.6 4. :5.6 6. U 1.7 11.1 12.5 13.9
.4 1.8 5.6 U 11.1 13, 16.? 19.4 22.2 25.0 27.8
6 4.2 .3 12.5 16.7 8 25.0 : 92 33.3 37.6 41.7
a 5&6 11.1 IL? 2L2 21.8 33.3 3.0 4.4 50.0 55.5

t0 & 13.9 =A V.A 34.7 41.? 46.6 55.5 6 80.4
12 6.3 1M.? 15O 33.3 41.7 50.O 6.3 66&7 75.0 83.3
14 .? 16.4 20.2 38.0 46. 5.3 86.0 77.8 67.5 07.2
16 11.1 22 33.3 44.4 55" O. "77.8 8.9 100.0 111.1
is IL6 26.0 37.5 40.0 O1. 7.0 i67.6 100.0 115 125.0
s 1&0 37.8 41.7 05.5 64 6.3 6 97.1 111.1 125.0 138.0
a 1&3 30.5 46.8 1.1 76.4 91.8 10.0 12U2 137.5 15.7

S 16.7 333 50.0 M. 6.3 100.0 11a6 13.3 150.0 166.6
* 16.1 6.I 1 5.2 72.2 05.3 106.3 126.4 144.4 162 160.6
n 10.4 36.1 56.3 77.8 67.2 116.6 136.1 155.65 175M 194.4

D1 JNG~ DWPZRDIM CMS-MMS!V.
SQ FTP m w erv o Soa

~r 4m -n go3u mE -
m Oft 56. 4 1178.- 1473 177. S06M 136K 551. 2945.

4 166 117L. 1IM. 3M56 284L 3554. 4133. 4712 501. 56M0
6 6a". r7m. mi5. so&: 4416 530. 6165. 7066. 768 6a36

£ S16.L MWnS 3 471&. 6890 7M66 617. N=1. 10605. 11761.
10 1473 204L 4416 M6t6 7363 65L 10306 11781. 1153. 14728L
12 -178?. 33M SMI. I06M 6SM 1060M 1237. 14137. 1590. 17871.
14 3068. 412. 61. 6N. 10306 lIft.0 14432. 169. 1855. 20617.
16 2356. 4712 0M 04. 1171. 34137. 103. 164. 2126. 2366.
16 MI1. 5901. 766 £0605 13153 *1604. 1655. 211"6 23656. 2650.
0 45 30. M3 11741. 14 :17671. 20617. 2356. 265. 20 .
AM 0. MW 7. 1 5 30 10Mg 19436. 6. 31M 20156. 320.

25 36344. M 18L 14137. 1 1 M740. 174. 3105. 35343.
15 . 76. 113. 1631. 44. $ . 30M63. 35. 3 W61.
M 4 4. ISM 16M 601?. 3 1846. 3 10. 4113
1 8 3 3 . 78 1 . 7. 1 1 6. 1 1 3 46 . I 8 91 4 . i 8 . 3 5 8 .

6O 1 0 . 0 1 . 3 0 4 6 6 6 6 6 3 3 I I S 7 6 . | 5 1 . 0 6:8 0 . 1 0 6 6 .
an16.66. 1*443. 1401. 2568. 17776.

a . 4 1 8. SOL M SM 4. 1M am1. 6101 1.
* I II. 111148. 1.1 556,3 6. TU88.

4 "1. SM10. 1 .! 2" 1 Oft 4 . UK341. n160. 41210.
s 4IT. I046 I 4M 4M : L3.66. !S4. 446& Of 66. #17

26
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Hancockc Field

ANNUAL SOLAR COWFMiUTL19N-WN1fMBTi.Ps)
SQ FT Percent Floor Area Seoe By Solar

2 4.4 6 M133 17.8 =6.a 26.7 31.1 15.6 40.0 44.5
4 ". 17-1 26&? 35.6 44.5 53. 62.3 71.2 60.1 66.0
6 13.3 26.7 40.0 53. 4 66.7 60.1 93.4 106.7 120.1 1:3&4
6 17.6 TWO 5M.4 71.2 69.0 106.7 124.1 142.3 160.1 **

10 92.2 44.5 88.7 89.0 111.2 '133.4 155.7 177.9 **'9**
12 26.7 53.4 60.1 106.7 133.4 160.1 186.6 0000 0000 0*9

16 35.6 71.3 106&7 14Z.3 177.9 213&5 ***e *so*** *see** *oo,*

16 40.0 80.1 120. 160.1 200. 1 240.2 **see soso ***e *so
20 44.5 60.0 133.4 :177.9 2=24 266.9 to*~** ~**oo see **sees

22 46.9 97.6 146.6 195.7 344.6 - ** 000 *see 999999 999990

34 53.4 106.7 160.1 213.5 366. #**so* *goes* *9**** 999999 **999,

26 57.6 113.6 17M 231.3 26M.1I s$* o** **o 099900 0 """ 00
26 62.3 124.5 186.6 249.1 -111.3 *9*oo *s** 090 "0090

SQ FTpermt fle raSre ySolar

S 36 16 UM 3166. 3M6. 47M. 5574. 63M. 7166. 79M2
4 I666 3165. 4M7. SM70 73, MIL 5ON 11147. 12740. 14332. 15M3.

6 X 49655& .M 1194&. 1433= 16721.' 19106. 21416 23667.
a 318L. 6370 966. 12740. 15924. 19109. 2229. 25473. 2666. so**99

t0 3661. 79M3 11943. 15=24. IOM6 23667. 2786. 31849. 0""0 9900

12 4777 S585 1433. 19109. =368. 26664. :33441. 900000 '"
14 5074. 11147. 16721 2229. 27666 33441. 39015. too**$ **so** *see**
16 6SM. 10. 19109. 25479. 31649. 36219. soooe to* #99# se*

16 7166. 143t2.t3486& 2666. 35M30 42996 *see* so**** 060004 999999

w 79M 3 i354 23 67. 31646. 3 611. 47773.e **es **s pot
Oft116 1751?. 26618 35054. 43792. *ses so** $99990 99999 9999

16 105. W07M3 31050 414OM 51754.C * ****so *ee* **ee
W 11147. 22K9 33441.1 44666L 65736. so**** ***s *9*99* *sees* ""So9

p4Q" Anh 9 th res Sre ySolar

I ML 7. 3060561. IM64*4 5611. 666.
4 166. ~511. 7746. 6664.L 1111. 13666 14& 1430. 10n66

a 1666 OSIL 871&. 1161 1400. 17439.L 07 2334 5 14. 2a0m&
a 16I' 74. 1Y~ IMJ ISM1 15dB 1 86 M& urnS. 30116 34UL "go 99

10 4643. 0649. 14M6., INM6 24211. 2Oft3 33666 36P6 so** 09os

a 15. ~&V02WASr6 34M0C99~ 40P 90*69 Ofsoo * *9999
24 366 87,L1j 34.. m Sdi1 40% 47416 .909w 9999 999999 99999

_______ ~ .04W 904.44, 9 9999 999



Hanscom AIB

SQ FT Percent Floor Area Se3 dB oat ao oI n 20 I 4 AoI no t I NO an an I A . MAW.t 1

2 1.7 3.4 5.2 8.9 6. 10.3 12.0 13.6 155 17.2
4 34 6.9 10.3 13.8, 17.2 20.6 24.1 37.5 31.0 3.

6 .2 10.3 15.5 20.8 25.8 31.0 36.1 41.3 4l4 51.6
a 6.0 13.8 20.6 27.5 34.4 41.3 48.2 5MO0 61.9 66.8

1o 66 17.2 25.6 34.4 43.0 51.6 60.2 6.6 77.4 86.0
12 10.3 2D.6 31.0 41.3 51.6 61.9 72.2 62.6 92.9 00000
14 12.0 24.1 38.1 48.2 60.2 .72.2 84.3 96.3 106.4. "000
16 13i V7.5 41.3 55.0 68.8 6.6 96.3 110.1 00000.i..000
16 10.5 31.0 46.4 61.0 77.4 92.9 O 4 123.6 *.0.. 000.. 0
20 17.2 34.4 51.6 68.8 5.0 103.2 120.4 1000 00"0 9"0
22 1. 37.6 56.8 75.7 94.6 113.5 132.4 000000 " i'""" ""'"
24 30.6 41.3 61.9 6MS 103. 123.6 144.5 **go so****o
26 22.4 44.7 67.1 69.4 111.8 134.2 0'"" 00""0 " * s
28I 48. 72.2 06.3 120.4 144.5 0 o 001" " ""'"
30 35 16 151.6 1 77.4 103.2 1129.0 1 I54.5 00"' "" 0 "'" I "

DMECT GADF DUEM'I coS-NM ,S....

SQ FT Percen Floor ar Served ySolar

a 315 630. 944. 1360. 1574 186. 230& 251M 2M3. 3148.
4 630. 1259. 1889. 2518. 3148. 377. 4407. 5M6 6666 629.
6 944. 186e. S3. 3777. 47 M66 6610. 755 84M0. 943.
a I15. 251. ISM. 5036. 62M6. 7M55. 61. i0M .I 11 2. 120.

10 1574. 3148. 4722. 6296. 7670. 9443. 11017. 13561. 14165. 1573.
12 1860. 3777. |666. 758M. 9443. 11332. 13=1. 15109. 16M98. *0',

14 2203. 4407. 6610. 8614. 11017.. 13221. 15424. 1766. 10631. " "
1o 251. 506. 7555. 10073. 12591.I 15109. 1762& 2014& s oe . " "
is 283M 5666. 5499. 11332. 14165. 1609. 19831. 33664 **e* **se
s0 3148. 6M9O. 9443. 12591. 15739. 18867. 30. I " " **

33 3483& 66M. 100. 1386. 17313, 2077. 2433L 00000 **se **@*so
24 3M7. 75.- 1133=. 15109. 1886. 23864 26442 0*0 *900 $0*
28 400. I 8184. 13376. 1I6 . 204,1. 2453 .00* "* " s s"°
28 4407. o 614. 13121. 1762. 22035 264 00 9"o 0*6*I "" " " " "" ""
30 472 I M3, . - 1. 1 IeP. I 43Mr . I , -000 1 -"

SFT Percent Flow A ea Served By S
l , omi ,o -a I . w I I m  ,M

3 4 3. 007- 1360. 1 14 3 367 3174. 3 Mo . 40 80. 4s 54
4 907. 1614. S3 M6 . 4M, 4. 34,. 54 161. 0806
a 1360. SM0 4060. 6441. I01. 6161. 6531. 10661. 13
6 1614. 3667. 5441. 7354. M 10661. 13na 1408L I . 1613M.

14 374 . 647. / 631e . 1 306ra . 1 666. 104e8. 33 I3t I . i . 6- . .' .

10 337. 4834. O601 SM66 11335. 13601. 16666 18136 SU40M M336

1 2 373. S 544 . 6 1 . 10 61. 1 142, . 10041. 3e6t 3 46 31 " "a

16 3637. 7864. 10661: 14606 16138. 2176. SO=3 I. 016 *"~ *r**e
to 4060 8 61. 1 M1I. IOW 300. 344#6. u st . 3I *s* *I'" *"*

1 0 403C W066 1360. 45136. OW56. 3730. 31727. 0000 so* **e
2 426. I *,4. 14360. 13i n . I4MM 361. S4l **so"" I "" se

34 6441. '20661. 1ISM. 31703. SM2=6 360. 3106 so*** o"o o*so
95 O6W, 1176. 17660. 067 14 Sam. I . " 00"40 ! "" "*"

* 64. I16. 1948.1 .am. i7. S6M. ! *'*" i "" ' " "" "BiI 
iI I I i-'t Ii 2M I 31 .140 t1 "s I,, i * I *s* I sQI*
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Hanscom AFB

ANNUAL SOLAR CO1MUTION-WNI(MBTU's)
SQ FT Percent Floor Area Served By Solar'rom o. o I - Ano+f.,s m m I ?oIm Ano an V on

2 4.0 6.1 2.1 16.2 20.2 24.3 26.3 3-. 3.4 40.
4 6.1 16.2 24.3 324 40.3 48.6 56.7 64.6 72.8 80.9
6 13.1 24.3 36.4 48.6 60.7 72.6 85.0 97.1 100.3 121.4
a 16.2 32.4 46. 64.8 60.9 97.1 1.3 129.5 145.7 161.9

1o 0.2 40.,5 60.7 80.9 101.2 121.4 141.8 161.9 182.1 202.4
12 24.3 48.6 72.6 97.1 121.4 145.7 170.0 194.3 216.5 *@#*to
14 28.3 56.7 5.o 113.3 141.6 170.0 106.3 226.6 255.0 00000.
16 32.4 64.6 97.1 129.5 161.9 194.3 226.6' 250.0 I''" 0"00"
18 36.4 728 109.3 145.7 82I 216.5 255.0 291.4 I 0 0"00""
20 40.5 80.9 121.4 161.9 202.4 242.6 283.3 000 *0 0000 000000
22 44.5 69.0 133.6 I6.1 222S. 267.1 311.6 000000 9,0000 000000

24 46.6 97.1 145.7 194.3 2428 2.1.4 340.0 0000 0000 e
26 52.6 105.2 157.8 210.5 263.1 315.7 000e 0000 Io oCoI *ees*
28 56.7 113.3 170.0 226.6 2633 340.0 0 0 00000 0000CC 00000sees

I 3.0 190.7 I 121.4 I 1.I 242.8 I303e5 a.2 I00"9. " "I " I "0001

DIRECT GMDAI 'N . IA. COST-WNI(,.s)
SQ T Percen Floor Area Soed By Solar

f.1010 0 " n in Ao O I4 I0 IO a n " 4 10 1

2 6M. 6. 16M. 2519. 3149. 3779. 4406 506. 56.l 62M.
4 I16O. 2519. 3779. 5036. 6296. 7557. 8617. 10076. 11336. 12596.
8 I=. M779. 5666. 7557. 9447. 11336. 13225. 15115. 17004. 16893.
8 2519. 5038. 7557. I076. r250 15115. 17634. 20153. 22M. 25191.

10 3149. SM0. 9447. 12596. 15745. 1889. 22042. 25191. 28340. 3149.
12 3779. 7557. 11336. 15115. I1693. 22672. 26451. 3029. 34006 000000

14 4408. 8817. 13225. 176 4. 042. 26ml. 30659. 35M. 306. toe*.
16 5036. 10076. 1511. 20153. 25191. 3022. 352. 40306. 0 000000 $s
18 56M. 11336. 17004. 22672. 2834o. 34006 3"76 . 45344. 000000 ***see
20 6296. 12596. I889. 25101. 31469. M3777. 44065. 000000 000000 se*0
22 698. 13855; 2078. 270. 3468 41N 46.44M 000.0 e too**
24 7557. 15115. 2672. 3012 9. 37867. 4534. 52M. 0e-.e 000000 0000*0
26 8167. 16374. 24861. 32740. 40936. 48123. Ie0..0 esee e 0"0000 $0000*
28 U17.1776. 2641. 3826 44065. 5290o. 999009 """. 000000 *o*e*30 907 IBM, 2840 37m B M , 47234,n 1, I "M $ 0 090"s I0" 90"s"

-I- . -~o.T ewD~,o OtSRtNT, LCO-ST-!(Ss) .

SQ FT Percent Flo raServed By Solar

2 76 1537 . C l 304. 342 410. 379. 6147. 6915. 7684.
4 1537. 8074. 4810. 6147. 76. i . 10757. 12M. .13631. I1536 2N5. 410. 6915. 9021. 11026. I16. 16136. 16441. 20746. 23051.
o 3074. 6147. 912. 1294. 153 161. 21515. 34M. 27M. 30735.

10 3642, 7664. 11586. 1NO6W. 19210. 2301. 269. 307. 34577. 3841.
is 4610. SM-1. 13631. 16441. 201. 2762 327. 3 6M. 4140. 000000'seL4"
14 5373. Io77. i61m 2151& 26m3 m 37651. 43029. 46408. 0"""

s 6147. 12304. 16441. 248L 3073. 366& 43029. 49176. I00000 0000"
is 015. 13631. 20746. 276. 34577. 41493. 4o406. 58=. 0o* 000000

20 7664. 18366 231. 307. 36410. 46103& 538. #00*o 000000 00000
S 845L 169BM. 25=7. 33609. 46251. 50713. 50165. 0s000* so0000 000

24 92. 1644. 2762 36 4610&.6 853M3 64544. 000000 09" 00 00000
I 366M. I17 29667. 36I . 49945. 594. 0000 00$0o* 0I0"" 0410000

P 10 8 I . 21015. q72. 43019. 3767. 64644. 000000 000oo$ 0"000" 00000

34 00010& 100t* 4 0000001

A 219



Hill APB

- ANNUAL SOLAR CONTRIBUTION-WNfUOTU'sl

SQ FT Porcent Floor Area Sere B3y Solar
_ In I~ An a 7Q I An an n

&Z 5. 30.3 15.5 20.7 25.6 31.0 36.2. 41.4 46.5 51.7
3 0.3 20.7 'I1.0 41.4 51.7 62. 0 72.4 52.? 03.0 101.4

6 15.5 31.0 46.5 62.0 77.5 n3.0 108.6 124.1 30.6 156.1
8~ 20.7 41.4 62.0 82.7 103.4 124.3 144.7 1615.4 186.1 206.5

10 25o 51.7 77.5 103.4 129.2 135.1 160.9 206.8 232.6 258.5
12 31.0 62.0 03.0 124.1 155.1 186.1 217.1 248.1- 270.1 310.2
14 36.2 72.4 106.6 14441 150.9 217.1 253.3 259.5 325.7 361.0
16 41.4 62.7 124.1 185.4 206.8 248A1 289.5 330.8 372.2 0~
&6 46.5 930 139.6 186.1 232.0 279.1 325.7 372.2 418.?

20 51.7 103.4 155.1 206.6 2581.5 310.2 361.0 413.5 0#0000 *'

TIf 56.9 113. 170.6 227.4 284.3 341.2 3018.0 454.9 0-00
24 62.0 124.1 186.1 248.1 310.2 372.2 434.2 43.3 0!0000 000000
2667.2 134.4 201.6 266.6 336.0 403.2 470.4 **9 ***

26 72.4 144.7 217.1 26.5 361.0 434.2 306.6 '"0'0 00*0 900
232.6'9 310. 3W.7 49§.9a999

DtRWC GAIN DIFI50flfA6 COST-MNIsu)
Sq FT Peroot Floor AraServed By Solar

20'1 in _ IL M= I' so 70 a
M 6. 3107. 1660. 2214. 2767. 3321. 3674. 4428. 481. 5534.

4 3207. =314. 3321. 4428. 5534. '6641. 7746. 685. 9063. 11066.
* 1660. 3311. 4061. 6641. 8302 0962 11622. 13283. 14043. 1660.
6. 2214. 4416. 6641. 885. 11089. 132631. 15497. 17710. 19024. 22136.

10 3767. 5634. 630.' 11089. 1383M 16603. 19371. 22136. 24905. 27672.
12 3921. 6641. 996. 13263. 16603. 1004. 23245. 26566. 2966. 33207.
14 3674. 7746. 11622. 15497. 19371. 23245. 27119. 3090. 34867. 38741.
I$ 4418. 8656. 13253. 17710. 22138. 26566. 30993. 35411. 30640. '

is 4061. 9662 14943. 19924. 24005 29866. 34867. 3964. 44629. *'
go 5534. 11066. 16603. 22136. 27672. 33207. 3874 1: 4427. **00000 "

22 O066 12176. 16264. 24352 30440. 36526 42616. 487. 040***00~
24 6641. 1MM8. 1024. 265o. 3=67. 36646. 46400. 53131. **00

26 7195. 14300. 2ZION. 2677. 38974. 43M6. 150364. ***'** 000** *0**
28 7746. 15497. 23245. 3003. 36741. 46400. 54238. *"0000 000000 '**

- TROMBE WALL IEEN1AL 2=S-WNI(W's)
SQ PT Percet PJcw Aren Served By Solar

a 672& 1344. 2015. O6W. -300. 4031. 410. 5374. 6046. 6716.
4 1344. 26P. 4031. WY&4 571. 6061. 0405. 10748. 12092. 13435.

6 a06 01 06 01 07. 102 40. 112 03.213

4 67 34 3. 176 33. 132 81.147 46.261

G1 2401. 6061. 10026. 1612. 10153. 54164 214. 1412. 31375. 4006
14 47M. 8045. 14I.10? 4 S 62. 1810. 251. U14 32 1 47. 71. 41842. 470174.

16 4. 61074. I612. 13437. 1567. 225&. 3610. 41P3. 337. 33
is 03. 61 -jft 36IL 9 627 41 42 1 43367=9 . 64413. 4030&

34 4M6. 1477L 224166. 161). M5ot7. 44237l. 321?3. 506. 48321. 49009
24 6061. 16?18 2164. 245. 4UP0. 46L36? 7628. 640. 4g0P. 999

26 73". 1476. 16S&299. L W4 MI436. 54336. 51735. 59110 0000

312A 806 1 40. 16182. 24164. 221k. 40M4 . 5642 03. IOU "0049 99 990990

220



I
Hil KFB

_____ AIMNAL, SOLAR CONTRISVIION-MU(IBTLWu
SQ FT Perent Floor Areta Served By Solarr~nm to I 2n i n I Q JR. An 76 1 o - an Is Q

2 2.9 u. 6.7 11.6 14.5 17.4 20.4 33.3 25.2 29.1
4 5.6 11.6 17.4 23.3 29; 34.9 40.? 46.5 5.3 56.2
6 B 17.4 26.2 34.9 43.6 52.3 61.1 69.8 78.5 87.2
6 11.6 23.3 34.9 46.5 58.2 89.8 61.4 83.0 104.7 116.3

10 14.5 29.1 43.6 58.2 72.7 67.2 101.6 116.3 130.6 143.4
is 17.4 34.9 5.3 09.8 87.2 104.7 122.1 130.6 157.0 174.5
14 30.4 40.7 61.1 81.4 101.8 12Z.1 145,5 162.8 1632 303.5
16 333 44.5 $@.8 93.0 116.3 139.6 165.8 186.1 209.4 *00000
16 36.2 5.3 78.5 104.7 130.8 157.0 1832 200.4 M5 "*0"
20 31 56.2 867.11 116.3 145.4 174.5 203.5 2=.6 *0'** "**'"

S 2.0 64.0 26.0 127.9 10.9 191.9 223.9 255.9 0"'" 0000*0
24 34.0 69.6 104.7 139.6 174.5 209.4 244.3 279.1 "f 0*,**
8 37.6 76.6 113.4 151.2 189.0 226.8 284.6 09*'"0** 00"" 000

40.7 81.4 122.1 162.8 203.5 244.3 285.0 "0"** ***" o0...
0 .,A6 87A 130.8 174.5 211.6 1.71 00. 3 1 0** *#@Of* *$00

SQ FT PeroenFnloor A Served Bfy solar
Aft~ I f in w 0 J . JL 1&

2 255 5M. 854.- 113. 14X3. 1707. 19. 226 251. 2M4.
4 5. 1138. 1-77. 2276. Man, 341M. 3964. 455 5122. 5691.
6 84. 1707. 2561. 3415. 4M 5123. 597. 6 763 56.
6 113 22. 3415. 45.' 5691. 8629. 796. 9105. 10244. 11302.

10 143. 2845. 4268. 5691. 7114. 83 MO. 11352. 1208. 14227.
132 1707. 3415. 5122. 65. S53. 10244. 11951. 13656. 156 . 17073.
14 1992. 3984. 5975. 7967. 9959. 11951. 13943. 15935. 1798. 19018.
15 227 4553. 8839. 9105. 11382. 13656. 15935. 15311. 20487. 00"0
t5 361. 51U. 766. 10244. 128N5 15M. 1796. 20467. 2046. 0-*
so ?A4M& 5601. S53. 11382. 1433?. -17073. 19910. =764. 'o"* 909s00
W2 3130. 5250. S39. 125M0. 1M. 1870. 21910. 25040. #""" go"*"I
14 3416. 68. 10844. 1355. 17073. 20487. 29603. 27316. 000*, *00
g5 366 736. 11097. 14796. 18496. 221. 58 4. 00"09 .00909 s0*"**
25 394t MY. 11961. 15935. 19916. 39021.71M 009"0 0o..0 9*,.0,

SQ FT' Pecet Ploo Ame aeme V ySh

a 40& ID6 120. 1607. 214. 0417. 358W. W 34W5. 4"*9.
4 6O6 1611.41 ? 32M. 4003. 46C. S. 6446, 736 805?.
* 1N& 3141T. 36. 4834. 6043. M. 54f.l . 1067M. IS0
6 1611. U25M. 4 5. 6446. 605. Ot. 11360. 19t3. 140 5 1611

10 3014. 4ft6. 6043. 806?. 10072. I1205. 14100. !6u16. 1 81s5! I0143.' t , 24 I 4. 7I . 0I0- i1=65., 14M 11Ko ISlM'. I81156. 04 1Z
I 14 S O9INaG. 60. I M, 1410. I1sre 19740. ! I so= so=

6 S 4?. 444. ", 7 1966. 121.l.L 19M. 1690.l1 6687,11756 2417",
Is 38W ,L 10 . 1450 e1tft. 2 I. 36 466

I431. 9M 4 6 08. 3983?. 24373. I2066. 3160. 3s575. "*"' 0""0I 6 44K INI O. 1,4003. 1037,.$417l =W. 3M4lM , 004#00, 601006
* Off. 1044. 167A. =49. I65 s40. 31 6 6. 000 ** I o I""0
a 664 1 . 16660. U 560, 3m6 6 M . =40. i . .. ' o * g oo...

_,AM I i a. [ L I I 4ML 1 .,*. m 00.0 e ..**0
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It

Holloman AFB

ANNUAL SOEAR COMtrUTO.-NUMBUs1
SQ FT Percent Flo- A-a Se-ed y So'atri n m ~ I o m i n - I A n I n W - o n a nI i I m I m

2 2.0 3.9 5.9 7.8 9.6 11.7 13.7 15.6 17.6 10.5
4 3.9 7.8 11.7 15.6 19.5 23.4 .4 31.3 36.2 39.1
6 5.9 11.7 17.6 234 29.3 36S 41.0 46.0 83.8 6.6
a 7.8 15.6 23.4 31.3 30.1 4&9 54.7 02.5 70.3 78.2

20 9.8 10.5 2.3 39.1 46.6 588 66.4 76.3 V7.0 97.?
13 11.7 83.4 35.2 46.9 56.6 70.3 82.1 05. 205.5 117.2
14 13.7 27.4 41.0 54.7 6&4 62.1 5.? 100.4 123.1 13.6
16 15. 31.3 469 66.5 7MI 2 93.8 109.4 I125O 140.7 15.3
is 17.6 35.2 12.8 70.3 67.9 10..5 123.1 140.7 1563 175.8
20 19.5 ,30.1 586 783 97.7 117.2 136.6 156.3 175.6 I1.
22 21.5 45.0 64.5 86.0 107.5 129.0 280.4 171.0 105.4 214.9
24 23.4 46.9 70.3 05.8 117.2 140.7 164.1 187.6 211.0 2345
26 25.4 50.8 78.2 101.6 127.0 152.4 177.5 20.2 =35.6 254.0
2 2 54.7 8.1 109.4 136.8 164.1 191.5 216.8 246.2 M 5

.0 1.33 5DA. 87.9 117.2, 146.5 1 MOI . 1 234.i1 28" 1 M.

.DmI~aW IITMNZIA COST-EKNUS-0
SQ FP Prcent Floor A Se rved By Solar

2 04 m 62. 8M 1021. 2 2 15. 2420 2633. 83. I20 47 l
4 408 817. 32L 163M 2042. 250 256. 3266 367 40M3
6 612. 1MW. . 1837. 2460. 306 36M. 4287. 4000 5616. l1
6 617. 1633. 2480 .3. 408 40. 571& GM 7360. 16

10 1021. 2042. 306. 406. 3104. O Ml 7141L O16 9317. 100.
2 12 122& 2450. 3M. 4900. 6125. 735 8574. TI0 1102t. IM.

14 1429. 2858. 4287. 5716. 7145. 8574. 10004. 1143& 12866. 14291.
16 1633. 3266. 4900. 6533. 6166. 970. 11433. 13066. , . 163 16.
is 1637. 3675. 0518. 7.5. 9187. 11024. I26. 1469. I H W 1688 16374.
20 2042. 4063 615. 616L. 10208. 1 49. 14201. 16336. I1634. 2041L .
22 24 4491. 6737. O .1 11M 13474 1M . ? . 211. 347.
24 240 4000. 7300. 979M. 1=41. 1460 17149. I 9e. 22040. 84408,
a6 o64. 5308 792. 10616. 13M. 16094. 1578 2123. 23 5540.
28 M&5 5716. 6574. 11433. 14201. 17140. 30007. 32665 25723. 2686

1 30M 6L 1L IL a1W4 24& 44L

3Q FT PretFloor Area Serve4 By towat
inn _ 2n..,, m.. Aft m.o J. .

*a  oft On. Sol. 112. 1411 170L. 1366 32I 2 . ill.
4 65?.. 1135. 17L SM. 3. 34 3071. 4M. 81.L G
6 01. 173 SM 8 . 3404. 4M66 510M UP5. 6SOL 7669 6510.
a 113. 3404. 4M,. 6 W&.I 94L 9077. 0R1L 11346.

10 1418. 24MM . 4M5. 5673. 7091. 6510. IOM 113A6 I1M,,. 14136.
12 2702L 3404. 5106. 6606. 6810. 18313. 2191. 1361M 113. 170M.
14 1368 3971. M6t. 4. SM68 11014 1336L 15DOL 17OR. 10666
to m 46 S 1134. 3L . M6 1613. S M O
Is MMi 610 . 76M. 1011L 1M4. 14317a.1I70 . 0418 Wal IO1
0 2687. 563 6610. 11346. 4 1 7018 29666. I665 3 K W

IN 3g 6340. $M61. M. 150). I1M. 21841. 84 .11 I 3 _ $1236.
SG 3404. .6M. I6I1. 1361L. 17018. =48L 9IM1 . XV11. M*. 34M .

18962It& 1.0 IO 3 7 66. m . 81. .SIM10.t -W3 9L J94 I .I & 38 *t37 M#OI



Hollomna APB

ANUAUL SoA COfNUM3UON--IfflBTU'- ,
SQ PT Perfeut Flow" Ae Sre By Solar
fA 11MM jn an A' Oi il n - FA mo 71 An n 0

a t 5.6 64 11.2 14.0 16.9 19.7 22.5 25.3 28.1
4 66 11.2 16.0 92.5 U., 33.7 39.3 44.0 50.6 56.2
6 6.4 16.0 253 33.7 42.1 50.6 59.0 67.4 756 64.3
a 11.2 22.5 3367 4.9 56.2 67.4 78.6 69.9 101.1 113.3
0 14.01 261L 42.1 56.2 70.2 84.3 96.3 1I23 126.4 140.4

12 1.0 33.7 50.6 67.4 64.3 101.1 1160 134.6 151.7 166.5
14 10.7 39.3 50.0 78.6 96.3 116.0 137.0 157.3 176.9 106.6
i6 s3.5 44Io 67.4 89.9 112.3 134.6 157.3 179.7 I U Us.7
16 38.3 60.6 7M6 101.1 18.4 151.7 176 802.2. Us7.6 252.3
20 21LI 662 64.3 112.3 140.4 I165 196.6 224.? 252.6 250.9
22 3069 61.6 92.7 13.6 104.5 165.4 216.3 247.2 178.0 206.9
244 33.7 67.4 101.1 134.8 166.5 2022 235.9 269.6 303.3 337.0
is 36.5 71 109.5 146.0 162.6 219. 255.6 292.1 328.6 365.1
28 363 76.6 116.0 157.3 106.6 235.9 275. 314.6 353.0 396.2

- ~Om am J3iWf..us COBT-4mmat)
SQ FT Preent lor Area Be By Solar

to, an -m = J L in -n a LOW
a SM,5 770. 1105. 153. 14. 23. 264 3079. 3464. 346.
4 770. 16IM. Oft8. 3M9. 3046. 4616. 5o8. 6S. 6 . 7697.
6 115. I 109. 5". 4616. 577. 6017. d062. 93 Om. lst1. 11540.
6 1539. 3079. 4616. 6157. 7. 9MS6. 10775 12315. 130 . 15394.

10 1304. SM46. 5773. 7697. 021. 11545. 13469. 16=4. 1731. 19M41.
12 SO 2309. 4616. 6937. O135. 11545. 13854. 113. 16472. 20761. 23090.
14. 264. 56 6 . 10775. 14896tee o 66on. 21551. 24245. 2e39.
16 3079. 61b7. 9136. 1315. 15394. 18472. 21551. 24630. 2770. 30787.
is 3464. SM6. 10691. 1364. 1731L. 20761 3424& 2770. 31172. '34635.
20 3646L T607. 1165. 15364. k 1342. 2 000 6939. 30767. 34635.- 3844.
as 4233L 66. 120. 168. 31166. BO399. 263. 3360. 36099. 42332.
24 4616. UK6. 13054. 16472. 8390. 3 . 3306. 30944. 4156M. 46181.

6 5003 14006. 36000. 001M.125014. 30017. 30120. 40023. 46016. 50029
S M88. 107M. 10103. *o61. 2039. 3=6 S"1714. 4310. 46400. 53677.

I r 1 m A'R .] ,mn No i -i 7a I Atll. _.-~e

13-

aQ FT SMetln re evdD oa

44 ON. 69. V84. 16. 4843. W166 3Mi. 3715. 41. 4NO3.

* 13ft 2O6. 4179. 57& Of65 6356 9751. 11144. lI8M. 13930.
a 107. 6718. 8673. U4P 6 . 11144. 13001. 14009. 16f16 16574.

10 SM5 46N& 66N. lowP 21606. 1310. 16om6 1574. 30665 2mm?
12 Oft 667L. MW6 11144. 160 ISM6 IN0. SM. 2sM . 140.

14 MO. Of01. SM1. 1AM6. 138k. 1303. 7s3 OOL. 3005 913 Mo.
16 to 1 * MS. 11146. 1466. Ism4. s886. om00 36i16. 3643L 37147.
10 t 4393 SM6 18M. 1016. 3308 3174. SM15& S32. $7611. 4179.
30 4M1 IM5. %S . 10576. SM5?. Mo66. M650. 37347. 4170. 45434.
66 OH6L 1016 IOU ""I. 60339. 356 0 754. 46666 4597. 510717.
Of 69M. 11144. IOU1. MO6M 3180 38431 3000 44477. 0149. 66721
n 6366 1=f.t . 84146 80 . 36316 41656. 466911 64M. ea00e.

i131.1 *.



Homestead AFB

AN AL LRCNTRiBUT1OtI-NNUJJBTU-x)
SQ FT Prcent Floor Ares Served By Solar

r= o o o1 I .o I 0 
I 'M I o ano 

" on 
I 

7o0

2 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0
4 23 .4 .6 .6 1.0 1.2 1.4 1.6 1.8 2o
6 .3 .6 .9 1.2 1.5 1.6 2.1 24 .7 3.0
6 .4 .8 1.2 1.6 2.0 2.4 .6 3. 3. 4.0

10 .5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
12 .6 1.2 1.8 2.4 3.0 3.6 4.2 4.8 .4 6.0
14 .7 1.4 2.1 2.8 3.5 4.2 4.9 5,6 6.3 7.0
16 .8 1.6 .4 3.2 4.0 4.8 6.6 6.4 7.2 &0
1 .9 1.6 2.7 3.6 4.5 5.4 6.3 7.2 8.1 9.0
20 1.0 2.0 . 3.0 4.0 .0 6.0 7.0 5.0 960 10.0
22 1.1 2.2 3.3 4.4 .5 6.6 7.7 6.6 .9 11.0
24 1.2 2.4 3.6 4.8 6.0 7.2 6.4 9.6. 10.6 12.0
26 1.3 2.6 3.9 5.2 .5 7.8 9.1 10.4 11.7 13.0
a26 1.4 2.6 4.2 .6 7.0 6.4 9.8 11.2 12.6 14.0

30O !.0 3.0 4.5 fk O 7,5 9.0 106 190O 1&$ 16 IL

'SQ T 
eroen Floor Ar Served y Sol r

t1 11Q| 10 20 an 
o I 

an 7 
l 0 iJ "0 soi [ dg n

a U 44. 67. 8. 111. 33. 1oe I7 100. M.
4 44. 8. 13. 176. 22Z 267. 311. 35& 400. 444.
6 67. 133. 200. 267. 333. 400. 466& LIM. 6. S66.
0 69. 176 267. 355. 444. M3 622. 711. Ow9 66n.

10 111. 2M. 33. 444. . M. m O . 1000. 111.
2 133. 267. 400. 533. 66& 600. 933 t066 1200. 1313.

14 15. 311. 466. 622. 777. 033. 1066. 1244. 1009. 155.
16 176. 355. 533. 711. 689. 1S66. 1244. 1422. 1599. 1777.

1 6 200. 400. 00. 600. 1000. 3400. 13 . 109 . 1709. 19 39.
go M 44. 666. 6. Ill11. IM 156 M . IM. 21.

22 344. 489. 7M3. 97 12 1466 1710. 1U5 3it. 244.

PA . .
900. 0i4. I M. I O IN& 2L 

0. 1. 
211.

4 •8 M. 
3. N. .

511. 3 

1M 

I36. 66. M. 3 01.

6 313. 16?. 30. 134. I6?M O60t 877. 2?. SI0. 3610.

3 13. M, 3 3 436. 
6 

, 
7. 

33. 
I8- 

1M1 3 -31 3

1a4. PT 

AV Sol By ad.

1 . 11W 12 . 7 1 W 1 & . 3 .

44 L 7. 0. 747. 3 t. 3 M30. 4 ? 149 . R.

14 S& .I . M 8. 71. 63. 30. 4 4 6. 1L

16 14. 46. M 41 f 747. Wt.14.145 76. 101.9 18 366111.

16 2.560 . 340 U 310. 3400 .,6, . l 6i3i, 63 . 0.

10 11. i n . 4 3 1 344. t X5 911 t M i 31 1 .

*2 I34. S 4 1. 46. M. M. 96. 
36 . 3L4 W.

s 21.. 14 .1 4. 4. 1 2ft 149L 1 8. 2 ,3 . JI M S M

1$ 404. M. WI& OIL 3n6?. Ms. 69 3M 44.
So 436. 01. 107. ?SA $OIL. M&6 M&48 866 UK6 486

, -..--
i i 

i 94

02* l



lomestad AF

Sq IT Percmlt Roor Area .e By Solar

2 .1 .2 .3 .5 .6 .7 .8 .9 1.0 1.1
4 .2 .5 .7 .9 1.1 1.4 1.6 1.8 2.1 2.36 .3 .7 1.0 1.4 1.7 .1 2.4 2.6 3.1 .4
8 .5 .0 1.4 1.6 2.3 2.6 3.2 3.7 4.1 .4.6

t0 .6 1.1 1.7 .3 2.0 3.4 4.0 .4.6 5.3 5.7
12 .7 1.4 2.1 3.8 3.4 4.1 4. 6 5. ¢62 6.0
14 .8 1.6 .4 3.2 4.0 4.6 5.6 6.4 7.2 5.0
16 .0 . 1.8 2.6 3.7 4.6 5.5 6.4 7.4 8.3 .2
18 1.0 .1 3,1 4.1 5,2 6.2 7.3 6.3 9.3 10.3
20 1.1 .3 .4 4.6 5.? 6.9 8.0 0.3 10.3 1!.6
*R 1.3 25 .6 6.1 6.35 7.6 8.0 10.1 11.4 12.6$
3 4 1.4 .8 41 5.5 6.0 6.3 0.7 11.0 13.4 13.6
*8 1.5 3.0 4.5 5.0 7.5 9.0 10.5 12.0 13.4 14.9

8 1.6 .3 4.6 6.4 8.0 3.7 11.3 12.0 14.5 15.1
SO L1 L U& €L i ,L 10 .5 12.1 14 .8 1M 17.

S Q FT FPirecat Fleer" Area y Solar

4 6. 170. 35, 330. 4,3,. 505 54. 67. 764. 64.6 ,,,. ,66 362 600 6?. 764. 601. 1016. 1146. 1273
e 170 3ilO. 500. 6709. 649. 1015. 1188. 13. $1, Isis: 16I9?J.10 212. 424. 637. 649. 1061. 1273A. 146. 1697. 1910. 2132.

12 55 509. 764. 1016. 127r. 152. 1782 2037/// . 221. 348.14 26. 504. 601. 116. 1466e. 176. 2o79. 3376. 363 2971.
16 22. 67. 1016. 136. 1607. 35. 2375. 2716. 305. 330.
II 3M. 76. 1146. 161. 1010. 232 263 30. 347 3619.
20O 484. 84. 18"7. 1071. 2132.. 3546 201. 335 8616. 42.44.
Ul8 407. 964, 1400. 1667t. 334 3851. 326 3734. 4201. 46616.

: : .-,* rnir = --,,, - .,
164Z., 6. 46. 61. 77tO6 176.19. 160

. 61. ~ ~ .m. iis., t 160. 1.? 54,0 156?.
I . i - -,!. 10 ! 1* ! a mlU b t u,.s.- .,s.
i 3t 411l i.I 1 ,I liq 8l 3816 366. 4! 7i

I . ISI.llSl U6il i 3546.l;. 3 066./ 665.l 4074. 4863 . 1
i 1. 1. U i 6. 463l 6118i .

aa

- .3 .7.~. 1. . . 1 . e &

a . . 14 .8 2. t & & i1 4.

14



Hurlburt AFB

AlNJAL3 8LAR C0R13D-MMPJBfUDTU)
SQFT ~PWOM floor B Seve Dy Solarfiga2o AQ w o o I i I m N [ I o 1, o

a .3 1.6 2.4 U 3. 4.7 &5 63 7.1 .7.9
4 1.6 32 4.7 6 7.9 0.5 11.0 12.6 14.3 15.6
6 3.4 4.7 7.1 9,5 11.6 14.2 16.6 16.0 31.3 3.6
a &a 6.3 2.5 13.6 1.6 16.9 3L. 2L2 3L4 31.5

10 3.9 7.9 11.8 150 19.7 33.6 27.6 31.5 3565 30.4
is 4.7 615 14.3 I 33&6 36.4 36.1 37.6 4Z6 47.3
14 5 11.0 16.6 l1 37.6 33.1 35.6 44.1 49.7 M2
16 6.3 12.6 I1 16.3 31.5 37.6 4.1 50.4 6?1 63o
1 7.1 i4.2 21.3 364 35.5l 42.6 40.7 106. 63. 70.0
s0 7.0 1& 33.6 31.5 30.4 47.3 55.3 63. 70.9 76.
32 8.7 17.3 L6. 34.7 43.3 52.0 60.7 69.4 76O. 667
34 9.5 160 34 37.6 47.3 56.7 66.3 75.7 651 64.5

6 10. 203.5 3067 41.0 51.3 61.5 ?1.7 SLO 03.2 1o5
a 11.0 3.1 33.1 44.1 5&2 W2. -7.2 66.3 6I.3 110.3
30. 11.A .. 1 I 305 I 47.3 .1 7?. UB. 91. IOU. 118.21

- ~~~DIRECT GANDIFFZRhiL 07NNM.

SQ FT Nreeut Floor ArsServed OfySoa
I6 a an a o ?ar an.mi~,

I13 404. 53S' 674. 609. 94. 1076 123 1346
4 370. W19. 09. 1076. 1344. 1617. 1887. 2156. 3436. 8S5.
T6 404. 606. 121L3 1617. 3061. 2426L 31S0. 334 3696L 4043.

a IO0t 10M 1617. 2156. 66 3134. 377Ml 4313. 4651. ISM0.
10 674. 1346L 031. 2695. 3360. 404& 4716. 5390.I 6o64. 67
12 OM 1617. 2436. 3 4. 403 485l. 500. 68 7eM7. 6o65
14 943. 1667. 2530. 3773& 4716. 5660. 660. 7546. 6490. 0433.
s I17 3156. 3234. 4313. 5300. 6466. 7546. SM2. 0M. 10M.
I S2 I 435. 3636. 4151. O4. 727. 6 400 70 10015. 12136.
0so 1348. 369. 4043. 5M0.1 676 0L 93 106 131M. 13475.

a 1483. 09.l 4447. 5635. 7411. 6664. 10376 116. 13341. 14633.
3a 161?. 33 4. 4661. 64 . 6Ot I7M 11316. I12166 14 3. 16171.
35 1753. 360. 53 . 7007. 6710. 10611. 1230 14014. I1SM6. 17513.
AS 10. 3773. 5 6O. 7546. 04f 1131. 136 I0 16079. I1666.

SQIT NmsPlrAr P "yOhr
aJ 2JL -- me AS 76~-n- ~

3 16,6I m i. I 14 4. 1 604. 7 9 I 0 ., 1 5T 13 0,11. 1 1104 1a6.I as 01.

4 16.1%. 111I 15L 1 l60 ii. 16'0 s. Id" 14. 4 ft0

6 85.i 1136. 1695.3610 3664. I4. VSt f IPS. 
8! 6 .O L

6 7o I 160l M M.o ~ P P.] * U.t Om l ~. I 6016. 6 . 9316.

1 0 9 4t 1 6 1 0.. 3 6 6 0.al L 1 1 . I 4 6 3 . I S . 1 9 5 15 7 0 l9 0 . . l t 6a r .

18 11 . s l of/0l t O4 L PP SM . 4 1. 61 . 1U5

1W IX4. 304 6 11. M W. l*1 1 ll1 1 86. l S . "I

16 166W, M, L 6. * & 44. 1S M S M SOW 01I

3 2 I 160 370L. !.t 4_1 I. 18I l , 1 0f6 I01 O ft SI . 11 .
1 4 a l I O f," . t _ 1O d o ? & ! m $ u s . I S M ] , !l. iM I S O . i

41S!. INC M,,-l . 1340 . 14474. 2. AMK. ISPSI 614 7.60953.67
lo 89. f 71W) J 1  3  6  M 6 . IMLIg?

so lf v s 113.M95 23 31 ""a l
sm,4 ~ m11 1- 47 0" II W

868" .

AS. 1A N 10 *7 1 M IT., G
p
<r



Huriburt AFB

AMNUAL SOIAR CONMTBUiO#4-WN1(uRTp.,eI
SQ FT Percent Floor Are. Served By Solart ~ l e m o o n I n n m A n4 I R d n I T A n o o I I n

a 1.0 21 3.1 4.1 5. 6.2 7.8 8.3 0.3 -10.3
4 2i. 4.1 &.2 8.2 10.3 12.4 14.4 16.5 1$6 . 20.6
6 3.1 6.2 9.3 12.4 15.5 16.6 21.6 24.7' 27.8 30.9
6 4.1 6.2 12.4 16.5 20.6 24.7 28.9 33.0 37.1 41.210 5.2 10.3 15.5 20.6 25.8 30.9 30.1 41.2 46.4 51.5

12 6,2 12.4 166 .24.7 30.9 37.1 43.3 49.5 55.7 61.8
14 7.2 14.4 21.6 28.9 36.1 43.3 50..5 57.7 64.9 72.1
16 63 16.5 24.7 33.0 41.2 49.5 57.7 66.0 74.2 62.4
16 03 16.6 27.6 37.1 46.4 65.7 64.9 74.2 63.5 92.6
20 10.3 20.6 30.9 41.2 81.5 61.8 72.1 62.4 92.8 100.1

"22 11.3 22.7 34.0 45.3 66.7 66.0 79.4 90.7 102.0 113.4
24 12.4 24.7 37.1 40.5 61.8 74.2 6.6 969 111.3 123.7#
26 I13.4 26.8 40.2 53.6 67.0 60.4 95.5 107.2 120.6 134.0
28 14.4 26.9 43.3 57.7 72.1 66,6 101.0 115.4 129.9 144.3

• DIRET GAIN 1 DrEiRIAL CoST-Wrnu'fsl
SQ lFt Peo.t Floor Ares Served By Solar

(SO 3I l 0 0 4 5 _ J L. in... '65I}l O
3 356. 611. 767. 1033 127. 1534. 176.J 3046. 3301. 2557n.

6 767. 1534. 33101. 3060.I 3636. 4603. 5370. . 617. 600. 1701.
6 1033. 3046. 3069ow. 4091. 5114. 6 137. 7t60. 6 163. 9206. 10229.L

10 1279. 267. I3636 5114. 6 393. i7671. 6250. 10129. 11507. 12766.12 1834. 3066. I4603. 6137. 7671. 9206. 1 0740. d 2274. 1309. 15343.
14 1700. 380. 5 370. 7100. 850.." 10740. 126 30. 1432. 16110. I1700.

15 2501. 465. 6004. 9206. 1150. |13809. 16110. 10411. 20713. 238014.
30 2557. 5114. 7971. 1089. J12768. |15343. 17900. 2045?. 23014.| 25571.
22 2513. 53 6430. 11251. |14064. |26677. £1600. 25203. 25316. 26129s.
34, 266. 6137. 06. 182274. 16343. i16411. 2140., 24549. 37917. I30686.
*l 3564. 6649. 9973. o 1135. 661./ 10046 23270. 26 594. 39910. 33243.
36 3560. 7190. 15740 14"320 171 00 2 1480 3 5060. 2S64o. 32220. 35600.,

40 618 13351 1804. l6471. 1050. 32671. 41$M5. 4043.iB 6M561. 6 17.

I .

6 931. 1*4 17!0. 3757 . 403al4. 5661, 6466. 7414. 6343. 96.6 136 0s7. 0707. 401 61:e79 7 t41 -6650 IS . 11122. 1336?.
10 14. 7n66. I4 034. 70,. ?I'2 I6066. 1i11 i 55. 1 6 1544?.lU
13 1664. is0. ! 53 7424ii. 6659i. I I 22b75 ! l4*O5. ]16665. 16536

i 6 *673 . 4643. ~~ 44 *506.!li t*357 )l-0 1700. 10771 3t6645. 37
10 26. 361 2541 M 11*6, til,/ !9. [*63 10463 t43l J5064.*70

,5 36. 0110. , .lia ).d [3544i . 40536 8*6,. 9715.l .764 @0604
* 1606 :I0 1 1*6 i |!1. |. * ,6 57i1 l66.l ia051. 1063

122

I;S -i i :' '! il, ! L t .!

*114

• 2i -4' r, , ' i i f l ] l t ' L _[
28 I--- m," - "7 ..28

, lT
..... . .. 1 5......... 10............ ..... 1.5 20. .. . .. '0. "8. 41.2 46.4 51.5 '



Indian Springs Aux Field

ANMUAL SO IDUON- (UBTU's)
SQ FT Paroet loorAr S Bryed BySolar

1o 20 an I An so _an 1 70 1 a w inn
a 1.6 3.3 4.9 66 62 9.8 11.5 13.1 14.7 16.4
4 3.3 9.6 )3.1 164 19.7 22.9 26.2 29.5 32.6
6 4.0 9.6 14.7 19.7 24.6 29.5 34.4' 39.3 4.2 49.2
a 6.6 1&.1 19.7 26.2 32.6 39.3 45.9 52.4 S.o 65.510 6.2 16s.4 2 4.6 32.8 41.0 49.2 57.4 65.5 73".7+ 81m.9

13 9.8 19.7 2 5 39.13 49.2 59.0 6.8 76.7- 865 963
14 11.5 22.9 34.4 4.9 57.4 66.6 60.3 91.6 103.3 114.7

1 s 10 .2 . 4 2 s.6 l X 8 41 . 49.2 7 A 6al.5 l ?3.7 l 81.9
16 13.1. 26. 398.3 52.4 65.5 76.7 01.8 104.9 116.0 151.1
i6 14.7 2 5 44.2 50.0 73.7 6S.5 10Z 116.O 13L7 147.5
0 o IA 33.6 49.2 65.5 81.9 96.3 114.7 131.1 147.5 163.9
2 180 360 54.1 72.1 90.1 106.1 1182 344.2 I1.o2 160.2

24 Z 19.7 39.3 59.0 76.7 96.3 116.0 t57.6 157.3 177.0 196.6
26 21.3 42.6 6. 9 62. &2 106.5 127.8 149.1 170.4 101.7 21.0
as 2.9 45.9 66.6 91.6 114.7 137.6 160.6 163.5 2065 229.4

30 $66 4.2 77 9&3 19 47.5 17.1 196.6 =L1 24L8

SQ PT Parcent Flow A .ea t ez I
I ~2 40- m m m an' ,: -int w.

~a~ inn An_ __ _ 6 u
a 166. 376. 3 6. 73. 941. 1129. 1317. 1G06 64 1693

I 4 3M. 753. 110. 1M. 1 .18L 253 3011. 3367 3764.
6 O65. 1129. 1694. 6. U M =f6. 30. 451. 501. 564.
6 753. 1I05. MOS6. 3011. 3764. 4516 . 16. 606. 6 774. 757.

10 941.. 163.l 2613. 376. 4704. 56& 7 7T. 646 9409.
12 1139. 2W56. S367. 4616 O64. 674. 7903. 903L 1016Z 11291.
14 1317. 2634. 3963. 636. 651. 7903. I2. 10536. I1165. 13173.
16 15 . 3011. 4616. 603. 75. 0033. I1o5. 12043. 1364& 1.05C.
16 1. IC 387. i61. 6774. 486. I1o16 I 1I6. 13549. IS1 I6.

.30 o63 3764. 6646. 73.7. O0. I1 1. 13173. 15064C I18696. 18616
3 2070. 4140. W I. mmG. I3OMo0 1480. 14490. I6 S 1M8 .I Um06.

34 31 401. 6774. I033W I11I. 1. I 1507. 16. 80M . NI6.
26 2446 4093. 1239 076.1233 14676 17134. 16570 301?. 34463.
I a634. 6Me. 03. 1636 1317L IOW. 16441. 176. Io. 3M.

Ia I .MM m- . - M ,tax -m - o. .

7t P fe o aw.

* 37 66 Im 106m M33 186. 63. 8106. 346. 44.
4 54a 1665 165 20. 844. -W& 148 401 4MJ. 54M3
6 665 166I 3175 '4IS6 4,11I 4m56 633. a"5 "40. "a3

10 1313 1 a44 4121 6M5 O65 0666 6 -4 ML'? 1MO. W313.
33 865 065. 4065 an65 an 659 126. 37. 1461 I646.

14 1"1 53 65 66.163 63
so 82 -4k. 'Alm Om m0"125 . .265 113 uD
to "4 31 lOR oo& 136 465 193 16" am *W5.

Of I

0 Iik Sf CM 1AWN

.28

a aP



Wean 9i Ann Field

- ANNUAL SOLAR CONjhBMUtlON =VINSUu1)
sq Preircnt Flow Are@rvd By 8olin,

"a ML in I .q A Ann ~ -m ~n m .JAM
S 122 4.5 a.? 9.0 11.2 13.5 1M? 1&.0 20.2 =.5

4 4.5 0.0 13S 16.0 U.5 27.0 31.5 3M0 40.5 44.9
6 &.7 13.5 0.2 27.0 33.7 40.5 .47.2 53 9 60.7 67.4
8 9.0 16,0 27.0 36.0 44.9 5M.9 62.0 71.0 60.9 0.0

t0 11.2 U2.5 33.? 44.9 56.2 67.4 7.? 69.9 101.1 112A
is 135 27.0 40.5 53.9 67.4 80.0 94.4 107.9 121.4 134.6
14 15.7 31.5 47.2 62.9 78.7 04.4 110.1 125.6 141.6 157.3
is 6.0 36o 53 71.9 89.307.9 125.8 14 t161.6 179.8
16 20.2 40.5 00.7 60.0 101.1 121.4 141.6 161.8 13.0 202.3
10 23.5 44.9 67.4 69.9 112.4 134.8 157.3 179.6 02.3 24.7

24.7 49.4 74.2 60.9 123.6 148.3 173.0 197.8 M225 347.2
34 27.0 5.9 a0.9 107.9 134.6 161.5 836 215.7 43.7 160.7
IN6 29.2 6.4 87.6 116.9 140.1 175.3 04.5 233.7 262.9 192.1
as 31.5 t29 04.4 125.6 157.3 15.O 120.2 251.7 263. 314.6
30 -A 0 7 -64 1 10.1 134.8 IM.. WL31s 23L Io~ sa oL 1s. 304 1 337.11

I i o.1m' mai ' _+6. ~

2Q B FT PesmeM floor Anea Srd By Soler

I ! .1 wl a.n An I~. Ad. mm. 1~ 7~ so mum JOB
a 364. 766 1158. 1537. 1091. 2 06 3M 3073. M 346. L 42
S 766l . 156W. 0. 307. 3 4610. 5378I 6147. 6915. 76.
6 1153. ZIO ss. I S& 4610. 5763. 17". 6. 3LS0. 10373. 1 15,.
a 1W3. S07. 4610. 5147. 7W&3 SM620 10757. 12M9. 1363. 1636.

10 1101. 3642. 57. 7663. IO04. I11M6. 1344LI 15367. 13?8. I1OM0.
12 2305. 4610. 6915. I10. 11 8SM 13830. 16135. 16440. 130745. 23050.
14 3669 5378. 6 107.. 13, 115. 18 A. 1514. 34M. 26M.
16 3073. 6147.. SM23. 1298. 127 AM 40. 211514. 384M. 27650. 30740 .
18 3456. 6915. 103. 13838 17696 JIM4 *03& 2766. 81116 34575.
i 0 3642. 700. 11 5. 1 . i1 9. OW. U & 30M. 34575. 30617.
a3 IM6 9M!453. 1S7. 16 31 2.OV3 5 15M661. 30607. 3603. 1M6.
24 461. 3. 13M0. IS40 SU5.M 760 220 3666. 41490. 46100.
I 465. IO6 146M0. 13IS . 2401. 29 -349 / 36654. 44M 4042.
a 5576. 7O5. 161U. 2114. OW1 . 27 S49 48 . 465. 53M.

Sam 401,0LI

u ~ _ _ __ m __ -

SQ FT Pso lWa~re yoerLam m B ~ m __ m_ 06-m W.fl
a 470. 641. 1411. 1 SM 6. . 3M3 765. 404 40.
4 .. 1616. S. O. 4704 A64& 6ON6& 7537. 6467. 940. .

6 1411. Ul. -464. 6646 WIG. 6460. Mft. 110. 1#701. 14112.
a 1SOL SM5. OW4. 7ft1. 'S06. 12150 161#1. Il053 *OM' 16916

20 3L 4Of4. "V56. 9406 1160. 14111L 1I464. 1601M 1214. 1853.
in. 363 664. sm8. 1I30 14112. mm66 WtM7. SM690. I SUM3.

24 SM6 Oft6 M&'3 1MIT1. 2044 ~-67 NO& *43 3166.m
to V09. US?. S13. IS6M ""a6 MO6. b86665."iSY

6 44. 646. ISM3. MU6165** 61O&6 'S468 01 3ROM 9w
IS 41M4. 90L W6. 24112 W6ill 0. 14, 5163. 405P. 47041
a SOl. 2MO4. 133. SM6 3612. ~1 . $Mi1. 41666. 460M 61745L
a4 we4 t1un5 Is6m "a 1No. 3663. 9652c4. 5 * I MO 1 64 54L.
15 $i15. mot6. Mo16. *"48. soft 85668 463 SOL silos.
a am6 mill1. to"5. m34m am6 $4.Wt .

229



Kesler AFB

SQ 7? PWmrat Floor kr e v UiSoar

2 .8 1.6 2.4 3. 3.9 4.7 -5.5 6.3 7.1 7.9
4 1.8 3.2 4.? 6.&3 7.9 9.5 11.0 1M6 14.2 15.8

6 .4 4.7 7.1 9.5 11.8 14.2 16.6 169 21.3 23.6
a 3.2 63 9.5 12.6 15.6 16.9 22.1 25.2 28.4 31.5

10 3&0 7.9 11.8 15.8 19.? 23.6 VA. 31.5 35.5 39.4

1 8i 4.7 
.5 14.2 1& 9 23 8 2 8.4 53.1 37. 6 4 .6 47.3

14 5.5 11].0 16.6 82.1 27.6 33.1 2 8.6 44.1 49.7 58.2
16 6.3 12.6 16.9 25.2 31.5 37.8 44. 50.4 56.7 63.0
is 7.1 14.2 81.3 28. 35.5 .42.6 40.7 W67 63.8 70.9
20 7.9 15. 23.6 31.5 39.4 47.3 55.2 63.0 70.9 768
22 6.7. 17.3 26.0 34.7 43.3 02.0 60.7 60.4 7O8. 36.7
24 0.5 1M9 28.4 37.8 47.3 56.7 66.2 75.7 85.1 94.
26 10.2 20.5 30.7 41.0 81.2 61.5 71.7 22.0 92.2 1025
26 11. 0 22.1 33.1 44. 55.2 66.2 77.2 86.3 90.3 110.3
30 J14. US.~ .5,fl 47.3 1 59. .2S 1 A 1.M .. U.51OA JIL

SQ PT Pmeast Thor A *a ve By Solar

a 132 163. 366. 686 611. 780. 921. 1052. 118" 1315.
424 W& 6. 0. M 115. IUM 164. 3104. 3367. 2630.

26 19M1 766. 616. 73M. 19 6. 1426 M 3169. 1941

a W& 10f IU $10. U . 1106. 366. 40 3 4 73465. 1841.
40 W66 136M IM5 14N. 3M*. 3N&6 85W6 MOI. 59M4 662.
82 786. 1453 230. 154. SM6. 441. MM6 6666. 7166. 7366.

104 661. .1841. 27M. 36M. 4606. 66M 944. 736U. 8SM. 6696

16 145 18 04 8 156. 446. 73W. 665. 71$41. 116. 11156. 14731.

Is LA =67.*. 881. 486M. 6606. 11. 12L5 ML69 1018 1341
so I46. 4M. 3606. G19. 6917. 781. 1471 16360. 61836. 1340.

147. M1 430. WU £7=. 83M. 16665. 116,5L 111L5 14064.
84 SM 18& 473. S . 7M,. 94861. OO 1 394. 8M13 3656.

go8 fTO I l W . ISU. outs low. 16943. isme OWL65 aTre
as 14. 3f M 3. Ut IJ& 300 ,7 = "1

IM IIM Igm LIM Ihh I Jm 113 Ism I 1- L 9

SQ ?r pfs FlowAn& ou

16~~~~. noA1 M I m Ii



Keesler AFB

ANNUAL SOIALR CONTRIUTIOK-WNIfMU '.u)
SQ FT Percent Floor Area Se dy Solar

inm m onI I " ' -i o I mn I -pn I} . m . on I an0

a 1.0 2.1 3.1 4.1 52 6.2 7.2 8.2 9.3 10.3
4 2.1 4.1 6.2 8.2 10.3 12.4 14.4 16.5 18.6 20.6
6 3.1 6.2 0.3 12.4 15.5 18.6 21.6 24.7 27.6 30.9
a 4.1 5.2 12.4 16.5 20.6 24.7 26.9 33.0 37.1 41.2

10 .2 10.3 1M.5 20.6 25.8 30.9 36.1 41.2 40.4 51.5
12 6.2 12.4 16.6 24.7 30.9 37.1 43.3 49.5 55.7 61.8
14 7.2 14.4 21.6 28.9 36.1 43.3 50.5 57.7 64.9 72.1
6 82 16.5 24.7 33.0 41.2 40.5 57.7 66.0 74.2 62.4

16 9.3 . 16.6 27.6 37.1 48.4 66.7 64.9 74.2 63. 92.8
S0 10.3 20.6 30.4 41.2 51.5 61.6 72.1 82.4 92.6 103.1

2 11.3 22.7 34.0 45.3 86.7 08.0 79.4 90.7 102.0 113.4

12.4 24.7 37.1 49.5 81.8 74.2 66.6 96.9 111.3 123.7
.26 114 26.6 40.2 03.6 67.0 a0.4 03.6 107.2 120.6 134.0" 14.4 26.9 43.3 67.7 72.1 8.6 01.0 115.4 129.9 144.3

3 0 155 30.9 4 1 1. 1 77 . s W A IL2I m7 239,1 125. j

- DRCT GAIN ... ..ALC~TW~(S
SQ F? Pereant Floor Are. Sered Dy Solargo m Ao an an I no on

._ . 5 14 I M 1 . 1M 8 . 1.
4 6 1004. 106. 2009 .I11I. 3013. 3616. 4017. 4510. 502.
6 753. 1506. 0. 3013. 3766. 4519. 5173. 65. 677. 753
6 1004. 100. 301M 4017. 502L S0M6 7030. 806. 003. 10043.

10 1255. 2511. 376. 0 . 627. 752. 66. 10043. 11299. 12554.
12 1506. 3013. 4519. 6026. TO32. 90N9. 10-,. 1100. 13M. 1506.
14 1756 3515 273. 7030. 8788. 10545. 2303. 1400. 1618. 17575.
16 am. 4017. 606 6034. 1O3 I1L62 14060. IO6. 1S7" 20066.

6 10. 4619. 6770. 0060. 110. 1356. 1666. I1607. 10337. 21507.
o 2G1 703L 1003. 12564. 15065. 17575. 1000. 2250. 2l10.

U V. a614. 6M6. 11047. 1L0. 16571. S0=. 22095. 246?. 27610.
4 30S 60MS. ISOM 1506 L 107 o101. 2410&, 7116. 30120

-RO N, WALL D[IMMI L -WNffS',)

SQ FT percent FlowrAe Served 1b Solarw
a nI A an n _n w Ia

8 6W. 607. 01.. 1I1. M 6. SI I 1.6. 30. 1733. 403.
4 W07. 1115. IM S0. 607 344. 4*1. 459. 546 O74.

6 11.I 112. So3. 364. 41& /NB. SM7. 7160. 61M. 9111.
JS66. 240. 3844. 460. 6074. 7M . 0003- 0716. 0s3. 12146.

10 WIS. 307. 4606. 6074. 7M1. 0111. 106M. 114L ISOM66 16165
In 16. 3644. 64.. 78. fi11. 100123. 105. 14677. I1S06 16221.
14 111.I 41O . *17T. GM03. 1006. 1275. 1461.. 11M0. 19133. 11156.
0 S0. -4ft. 11. 9714. 1114L 17. 1107. 19430. 1S1, 1M
SIR1, W&. 6.00. O60 I 1 3 66 1630. 10131. 1U1M. 441. 2
60 SW. I514. 0 91 11. 14144. 10340, 1631. 111. 2106. 11131. 1Sa6.
3. Oft1. 6o". "M3 I1533 I , 115 30044. 1584. 157M. L065 =I406.

.-04 3 . 'M 161 140I 7. I6 6 1 . l466 16I 10. =164. 320 3 443.
S W. u 1i 7 lL 10. 194 .M O 6. 5154. 3UM 3646L

m SM M 6. 1 1"*?7. SAlI 1014 WM7. 36013. 16566 41517.
80 .a lL I.11!.-'IMiJ I I ; I 7I 3107. 1 043 4M1 I 410.1*10
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Kelly AFB

ANNUAL S2EAR CONTRBI N-N[IBTj)
SQ FT Percent Floor Area Served By Solar

,o 20 1 n 0. Ao I _ _ a 1L 7 i ,,a
8 .X 1.6 24 &2 4.0 4.7 5.5 6.5 7.1 7.9
4 1.6 3&2 4.7 6.3 7.9 0.5 11.1 12.7 14.2 156
6 2.4 4.7 7.1 9.5 11.9 14.2 16.6 19.0 21.4 23.7
8 3.2 6.3 9.5 12.7 15.8 19.0 22.2 25.3 28.5 31.7

10 4.0 7.9 11.9 15.8 19.8 23.7 27.7 31.7 35.6 39.6
12 4.7 9.5 14.2 19.0 23.7 28.5 33.2 38.0 42.? 47.5
14 5.5 11.1 16.6 22.2 27.7 33.2 38.8 44.3 40.9 55.4
16 6.3 12.7 19.0 25.3 31.7 35.0 44.3 50.6 57.0 63.3
18 7.1 "14.2 21.4 26.5 35.6 42.7 49.9 57.0 64.1 71.2

.20 7.9 15.8 23.7 31.7 39.6 47.5 05.4 63.3 71.2 70.1
22 8.7 17.4 26.1 34.8 43.5 52.2 60.9 69.6 78.3 87.0
'24 9.5 10.0 28.5 38.0 47.5 57.0 6.5 76.0 85.5 05.0
26 10.3 20.6 30.9 41.1 51.4 61.7 72.0 82.3 92.6 I02.9
28 11.1 22.2 33.2 44.3 55.4 66.5 77.5 88.6 99.7 110.8
30 11.9 27 35.6 47.5 59.3 71.2 03.1 95.0 106.8 14,

•MCT GAI DI "MRNTAL cosT-Ntf.*s)
SQ FT Percent Floor Area S ed By Solarr ~ o ~ l t Io 2 o I o t s o I a n 1 7 o 1 mo a no I o

a 130. 259. 380. 518. 6"6. 77. 007. 1036. I116. 1296.

4 159. M. 777. IO6. t20. IM. 1814. i M 233Z. 2501.
aa 380. 777. 1166. 155M. 1943. 2332. 2721. 3100. 3406. 3887.
8 516. 130. 1505. 20. 2591. 3109. 38286. 4146. 4654. 5182.

10 646. IN96. 1943. 2591. 3239. 386?. 4535. 518Z 5M. 6478.
12 777. 1555. 2332. 3100. 3807?. 4664. 5442. 8219. 6906. 7774.
14 907. 1814. 2721. 36M. 4535. 5442. 6348. 7255. 8182. 006.
i6 1036. 2073. 3109. 4146. 182, I 219. 7255. 829. 9328. 10365.
i1 1166. 2332. 3498. 4664. 5830. 6906. 816Z 9328. 10494. 11600.
2o 1296L 2591. 3667. l512. 6478. 7774. 9069. 10385- 11860. I96
22 1425, 2600. 4276. 6791. 7125. 8 1. 076.1 11401. 12897. 14252.
24 I115. 3109. 464. 8219. 7774. 030. 1063. I2438. 139. 15347.

S1654. 3369. 5053. 67. 8421. 10106. 1 1M. 13474. 15159. 16843.
as 1814. 38L8. 5 .544. 725. 9069, I1068. 11607. 14811. 16325. 18139.
30 /3 4 IfJ 671 ISM1. 1 7774. 97178. 1li .I 127. 1 15147. a 1741. 1 194534.

I i " "TRm9 WALL YRRIA tItZ NIM(a o
SQ 1 I Percent Floor Area Served By Solar

go Igo., a I s Im ADl I 70 A in Ioo
4 165 730. 1065. 1460. I3M. 2169. 2554. 210 3154. 3649.6 147. 1006. 112 2160. 23. 3284. 3621. 4370. 4125 6474.
123 "1 . 1 ,169. 1 1 . 4379o.I 0474 . I5f 766. 5758 .l 965.l 3

a WO30 1460. 3109. 319. 3649. 4370. 6100. 6636 666 789L.10 %t 1N& I9 M. 7. 3849. 4561. 1 474. 6M. 7M. 8210. 012.
3i 1177. 154. 11. 43710. 574. SM 690. 1 7 $054 1872.
16 740. S . 54. 662. SM0. 706. 1017. 1l17. 1369. 140M

to I t IIo07 14.1eM. SM oM.l oa lSM~ 110. 1 AW. 1L 14M~ao~o
is 14. 204. 46I. 6SM8.6 I. 0M. 1144. M S. 14*1 l 10421.
s iNS. 5640. 44. 71116. 1 3. 10. 12772. 14506. 16'1. I1M4.
a 807. 4014. 601 IS. 1000 12042 14049. / .r IM&. ISOM 20070.
24 23M 43M. SM. & . I0U?. -13211 66. 17616, 39f6 SM*
26 UM 4744. 7116. 04C., 11066. 142"1. ISM,6 10f15. 347. 087396

16 865. 630M U. 1063? 1812. 1585. 17608K 2504. 8650. 8544.
2 0 I I .M 14 4 I O &I til ?. I I M ,l 1 110 1,~l 1_ I ff'.ll I ULA M |
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Kelly AFB

- ANNUAL SOLAR cGOMIDUTION-WI(EIITU')
SQ FT Percent Floor Ares Served By Solar

n 2n I -AnA I an 7 _ a

2 1.1 2.1 3.2 4.3 5.4 6.4 7.5 5.6 0.7 10.7
4 2.1 4.3 6.4 5.0 10.7 I9 15.0 17.2 10.3 21.5
6 3.2 6.4 9.7 12.9 18.1 19.3 226 25.5 29.0 32.2
a 4.3 .60 12.9 17.2 21.5 25.5 30.1 34.4 38.7 43.0

10 5.4 10.7 16.1 21.5 26.5 .2.2 37.6 4.0 45.3 53.7
12 6.4. " 12.9 19.3 25.8 32.2 38.7 45.1 51.5 58.0 64.4
14 7.5 15.0 22.6 30.1 37.6 45.1 52.6 60.1 87.7 75.2
16 17.2 M 8 34.4 43.0 51.5 60.1 66.7 77.3 65.9
15 9.7 19.3 29.0 35.7 48.3 M 67.7 77.3 67.0 06.6
20 10.7 21.5 32.2 43.0 53.7 64.4 752 55.9 96.6 107.4
22 11.0 23.6 35.4 47.3 40.1 70.9 O7 94.5 106.3 115.1
24 12.9 25.6 36.7 51.5 64.4 77.3 90.2 103.1 '116.0 126.9
26 14.0 27.9 41.9 55.6 60.6 6.8 97.7 111.7 125.6 139.6
26 15.0 30.1 45.1 60.1 75.2 90.2 105.2 120.3 135.3 150.3
0 _ 16.1 3Z I..3 16.4 1 M. .8 , 12L I ,jo 161.1,1

DIRECT GAIN Dff -w4!1A COST-Wflifs)
SQ FT! Percent Floor Am ServedBy Solar

2 25. 500. 749 M 099. 1249. 1499. 1748. 19M. =4. 2496.
4 500. 909. 1409. 1996 2496. 2997. 3497. 39M. 440. 4995.
6 T49. 1499. 224. 207. 3746. 4496. 5245. 5M94. 6744. 7403.

10 1249. "2496. 3746. 4905. :6244. ?493. 6742. .9091. 11239. 12486.
12 1409. 29W7. 4496. e5994. ?49& 5M. 10490. 11089. 13487. 14966.
14 1740. 3497, 5245. 6993. 5742. 10490. 12236. 13967. 15735. 17454.
16 1996. 3996. 5994. 7992Z 9991. 11989. 13967. 1505. 17983. 19961.
18 2248. 4496. 6744. 6992. 11239. 13467. 15735. 17963. MI1. 22479.
so 2406 4995. 7493. 9091. 1248. 14966. 7464. 19961. 22479. 24977.

2747. 6405. 6S42. 1090. 13737. 16464. 192M2. 21079. 24727. 2 474.
24 2097. 5M. 99 11069. 14966. 17063. 20060., 2307. 2 26M. 2997
as 334?. 1 494. 0741. 1296L 162S. 1948 2 72. M576 2963 32469.
a8 3497. SM03. 10400. 13667. 17464. 100. 24477. 27974. O1470. 34967.

I, 3I L 1 I LU I4M Lm 242 M sI 3744L

,21 iuI 25,27-.orr,,(,,

1 . F 11 P] = o n ! rl .... sev BY 30 1 ~ l.a

30 U.. M al66M6. 10 82. rM W

24 40. 1411. 1 1. 401. 110 Z.l . 43. 442. 544.t 47.I WL 18g SmlIeiM4. i 0 45l404.1 544&i o.S.i 724. 0 112.l 9oe
I a Nirt. 41 s.l 3M l 484&I * ~ ?We~ 6174.1 OM. S IOM. IXIOe.
/ 0 1613ra .I Wo. 48,40. MW "G& 9080 t. I ouM. 1 210 6 .OM 113

is 1696. S 044& IW4. m . IoW 127%. 14m . I 1,159.
104 I . 407z. = $ 04. m.& I a, s42o. IM9. I o, OLI 0 so 01 .l4U4L 7054. S eM. 1206 o oM. lMO 10349 , 23" lsl . lts

I *Ma. 9" 617 1006..I o .IM39. 103 190lstru. 21"1. SILaom I
i 0 d O W SM SMi . 120 16 iM im ISI V 1ee. WSL V 3 Ore

U IM. iW ML 133n.Ia1Tsm m/ t. 164 anM M. SOU4. "M $UK. lme
ft UK "f um e.to. #4Mp. /BO , $,, 1/rf.. M=. $DOW I 80 f-. I

I SM|*41. ""we. I 1191,|I iM. 16" IM 1*7 WI ,314t". *NMil . MM&7



Kirtiand AFB

ANNUAL SOLAR CONTRIUMIN NNUMDI J's)

In 20& anl An an' i I 7n
a 3.2 4.5 8.7 6.0 11.2 13.4 15.7 17.9 30.3 U.4
4 4.5 9.0- 134 17.9 32.4 36.9 31.4 35.6 40.3 '44.8

6 6.7 13.4 20.2 36.9 .... 40.3 47.0 53.6 60.5 87.2
6 9.0 17.9 26.9 35.6 41.8 33.8 82.7 71.7 S0.7 89.6

t0 11.2 =24 33.6 44.6 36.0 67.2 76.4 89.6 100.8 112.0
13 13.4 36.9 40.3 63.6 67.2 N".7 94.1 107.5 121.0 134.4
14 15.7 31.4 47.0 63.7 76.4 1k.1 109.6 125.5 141.1 156.6
is 17.9 35.6 53.8 71.7 89.6 107.6 135.5 143.4 161.3 179.2
is 20.2 40.3 60.5 80.7 100.6 121.0 141.1 161.3 181.5 301.6
s0 U2.4 44.8 67.2 99.6 112.0 134.4 156.6 179.2 301.6 224.0
22 24.6 49.3 73.9 9.S 123.2 147.9 172.5 197.2 221.6 246.4
24 3U.9 53.8 80.7 107.5 134.4 161.3 1IN. 215.1 343. 000 1**
36 .36.1 5.3 67.4 1115 145.6 174.6 303.9 333.0 363. 0000
36 31A4 63.7 94.1 135.5 156.6 166.2 219.6 350.9 00000* 0000

1 30 meUL 1.M9 .21 100.811L 16& 1~~ 8..ff .2I .9 1 -00 1-

GIEC AIN IXrhI f8-K3.
SQ FpT Pffmm Floor Arma BYedD Solar

.2 U50 489. 749. 00. 1348. 1497. 1747. 1096 346. 2406.
4 48& M6. 1497. 106. 3665. 39". 3493. "0M 441 480.
a 749. 1407. 46.- 399. 3743. 4491. 5960. 506. 673. 7466.
8 0S6 1896. 329. 399. 499. 566. M67. 7065. 966. 9961.

10 1246 3485. 374. 4990. 6236 7466 6733 006. 1122. 12476.
22 1497. 399. 4491. SM6. 7466. 896M 1048. 11977. 23414. 14971.
14 1747. 3483. 5240. 696. 8733 10460. 12337 13973 15720. 17466.
16 lo96. 3992. 598. 7M8. 9981. 11977. 139713. 08 17966. 1996.
1s 24L 4491. 673. 6963 11236. 13474. 1572. 170K6 311. 3=67.
3O 240Lh 400. 7486. 9961. 18476. 14971. 17486 109M. 3947. NO953
a 2374L. 546. 63M. 1097. ISM. IS6. 19613. 31IM9 3670. 2744?.
34 39C4 SM9. 696. 19W7. 14971. 17966 3096. 36054 M04.

U 3264 64m6 973. ism7. 10619. 19463 22706 35050 Ulm. "
36 340&. 606. 10480. 1397. 17466. 306. 4465& 37046 8~ 8 0 *

9Q FT or~eaoi~ By Sciar

347. US3 10O. AV7. 110. ON33 60. '67 4774. 48M0 3467.
4 06 W& 357. 896. 8474. 34W. 4M0. 4604. 547., Of60 6164

10a lot 0. 318. 41 OW80. 490. . 631. .. ML 10401.
6 1397. 3774. 4,100. 047. 694 ip3. OW9. &4094. Vo66. 13966

10 73. 6 . 6900. 4934 $MI .41 284 166 * . 17334.

14 347. 464w . - Pm. I k. 1496. 1*6. 1 16.366
in S13M 4160. 0661. AM4. 3.0 106I1h. .14"1. .41. AM 2303.

M6 374. 1647. $31.* 1"89. 11366 0841. 10415 6836. P735
I0 3M6 SM4 O0W. 1. 1001 0M.34 Awl6. so"0I SIM966

ss 324. MT. "I4. "l6. 4 .9 46666 OM69 063 3136.

3)44



Kirtland AFO

ANNUAL SOLAR CONRIMBUTON--WNI(MRU)
SQ FT Percent. Floor Area Served Dy Solar

r,, n In 9I qn A o I n !. .o . M I t n

a 3.6 7.1 10.7 14.2 17.8 21.3 24.9 28.4 1.0 35.5
4 7.1 14.2 21.3 26.4 35.5 42.6 40.8 56.0 64.0 71.1
6 10.? 21.3 32.0 42.6 53.3 64.0 74.6 85.3 95.0 106.6
a 14.2 26.4 42.6 56.9 71.1 65.3 90.5 113.7 127.9 142.2

10 17.8 35.5 53.3 71.1 86.8 106.6 124.4 142.2 160.9 177.7
12 81.3 4Z.6 64.0 65.3 106.6 127.9 140.3 170.8 101.9 213.2
14 24.9 .49.8 74.0 99.5 124.4 149.3 174.1 190.0 223.9 248.816 68.4 56.9 6.3 113.7 142 170.6 190.0 231.4 2U.A 284.3
18 .0 64.0 06.0 127.9 159.9 191.0 223.9 21.0 267.0 319.8
0 35.5 71.1 106.6 142.2 177.? 213.2 248.6 24.3 319.6 355A

2 1.1 18.2 117.3 156.4 106.5 234.5 23M.6 312.7 351.6 390.9
4 42.6 85.3 127.9 170.6 21.2 05.9 296.5 341.2 383.8 "'

2 8 46.2 01 4 138.6 164.8 231.0 2 T1 .2 3M .4 360.6 415.6 ,o .2 49.8 0.5 140.3 100.0 24.6 296,5 348.3 30.0 ooe*o *o
3 10 53.3 106. 1 1 9.9 21,2 I 2M .1 319.1 8 1 373.1 4W 8.5 1o e 0090001

D 1ReT I C ? G A IN D I 3 I 1 L C O S T -V N lrV ) •

Prcent Floor Area grv*d By Solar
to| 26 m I mO 7. ! lm

2 470. 041. 1411. i6. 25 2 . 393. 373 433. 4704.
4 041. 1861. 282L 7M 4704. 4644. 6 L 75M 646 0407.
6 1411. 12. 43. 5644. 705 8466. 0676. 11280. 12700. 14111.
a 1661. 3763. 0644. 752. 0407. I 110. 13170. 15051. ISO63 18614.

10 2356. 4704. 700. 0407. 11759. 14111. 16463 1814. 2166o. 23510.
12 2822 5644.. 8466. 11280. 14111. 16033. 10755. 2577,. 2M39. 2622I.
14 329. 6585. 9670. 13170. 16463. 19755. 23046. 26340. 1033 322.
16 376. 7516. 1 129. 15051. 10814. 257. 28340. 30103. 33566. 37620.
1 42 . 8466. I2700. 16033. 21166. 25300. 2 3 356. 309. 4232.
s0 4704. 0407. 14111. 18614. 23516. 18221. 385 372 4332. 47035.
ad 5174, 1034L 12. 30606. 8570. 31044. 36216, 41301. 46585. 51730.
34 5644. 2120. 103 277. 21it. WIM -8010. 45154. 10M0.

r 6115. 2222 . 18344. 24460. ; 7 . l $666 . 428 . 46917. 55M 2. * , "
8 6 8 . 13170. 1075. 26340. 31 05. 3 10. I 4005. 52M80. * ,2 9 S M 1 3 1 7 0 I O M • .0 4 4 0 M S O. ,,*e

Are SevedBy Soa

4 M 1 15. 27. 4 44,L6 . 79L46 9000 .$ 1 a15 f1t1

6 *9. 640 U@~ 086 1151 1321.15 s m. 46.4. 22791.
4, 6tt. 66M. 368 1*0,146 7olo.. lot.470. 83.166

18 464 630.L S661t 2268., 1108 '1. .119L 1=111w 30646 374L

aO am. 10. "It Im,) 1 1 111. on70 1111L1611 40mt. 4540.
Io s 66 . 16". wis 39431. .4414L -am.,. soft561
2 smN 'solo. 701 3I, 1 411,0 V I 3 60., 614 .

It 4364 14796 -0 1 - aw



K L Sawyer AFP

ANNUAL SOUAR CO)(h1UTlOf-N-V1W11R a)
SQ PT Percent 71...Area Served By Moar

&a6. 17.6 25.3 35l.1 43.0 5&.7 61.5 70.2 790 7.6
4 17.6 35.1 52.7 70.2 67.6 105.4 125.0 140.5 160 175.6

6 X63 82.7 70.0 105.4 131.7 156.0 164.4 210.7 *'* 0.....
a 35.1 70.2 105.4 140.5. 175.6 210.7 245.9 00*0 **** 0 ****

10 43.0 87.6 131.7 175.6 219.5 26A. *0"00 ~000 0000*0 00*90
12 52.7 105.4 158.0 210.7 263. 000*00 00*0 *** ** 90 0*
14 61.5 122.9 184.4 245.9 3073 9000 09o .so *eo
i6 70.2 140.5 210.? 251I.0 351.2 0**0 90009 0 96000 000*0 eo*$ eo
i6 70.0 186.0 237.1 316.1 0909 000 -se 90000 -st *eose *0 900
'm 87.6 175.6 263. 351.2 0*000* 000000 *004** 00*000 #00099900o

a. 966 193.3 266.5 366.3. 000900 00900" 0*000. *09s*9 * to""9000
24 I154 210.7 316.1 421.5 $06000 090 000090 9900 0 9000 9o99"

26 114.1 25.3 343.4 4W6. ""so090 90*0 000*00 000.0: 009900 0000*0
In 12.9 245. 366.8 09000 000000 0*00** 0000 00090 00000 so""*

32&.JL. .~ 1  900001 4000009 99990 190990 *00900 900990 so**

SQ PT Nees raw Ard a Served cySlarSQm rT an~ I~ anZli mn on fi waI W 0 m
-3 1066. 310?. 3193. 4314. 85L6 6321. 1375. 546 0663. 1065.t

4 2107. 4314. 6OM. G42M I-W 1035 2642. 14749. 16656 16563 2107.
6 3161. 6321 0463. 13662. 1530 1896. 22124. 25M6. '909 too-0
6 4214. 6426. 182642.'6M5. 21070. 25254. 204". 000900 090090 000

10 56.155 180.200 63.305.099* 90 9990 000

10 1535. 1070.31 01 . 62140 99M9 993190 '00000 09000 000000

2 SM64. 2534Z *3033. 25M 090999 999999 9# 00994# 099 0 090#**
14 1359. 14741. 4106?4. 23433 f 0 09 0 90000 090009 90900 009009 000090

is 14140. 2016. 445W4. 3371Z 9210..0 9000 #09000 0*900#0 000900 9000
is 940. IM .45. 3702& 90 *000 900 900090 0940 09 9000 099

go 185. 21060. :160 6216 000 9000. 0004. 00. 161.1240
4 1150. 537. 7340?. 40545. 15414. 1706"t 2006. 8313 . 3S63.

86 26~ W~16 10414.3 . a 056. fes"Z 307.* 0630 00990 90*990

13 ??S. *M 4f?." 0UU * 0*193. 9 990 090 0000 ete o"
IS I .16 1S -301000 0000". 4626 90000* 000 #9090 000090 900

So #1646 "*goI52U 9* s" *9*99 #009s see** 9*0 900

06 1414. tewp. 449411.0 000 9*4 999 990

.4 2W -1k, 7 . W&&% 151. =$ 1 8
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Lackland AFB
A,,'UAL SOLA, cow'mrmf..O-NfED~r,)

&m A D an t m n ! .m m m mi m
3 .8 1.6 .4 3.3 4.0 4.7 5.6 .3 7.1 7.9
4 1.6 3.2 4.7 6.3 7.0 0.5 11.1 i2.7 14.3 156e

2.4 4.7 7.1 .5 11.9 14.2 16.6 10.0 31.4 3.7
3 3.2 6.3 9.5 I.? 15.8 10.0 U.2 5.23 W.5 31.7

10 4.0 7.9 11.9 15.8 190.6 83.7 27.7 31.? 35.6 39.6
13 4.7 0.5 14.2 10.0 3.7 8.5 33 35.0 4.7 47.614 5.5 11.1 1.6 U. 37.? 33.2 30.6 44.3 40.0 85.4

16 6.3 13.? IL00 I3.3 31.7 W.0 44. 50.6 57.0 63.3
16 7.1 14.2 31.4 2. 356 42.? 49.0 67.0 64.1 71.2
so 7.9 160 23.7 31.7 3SI6 47.5 55.4 6S.3 71.3 M0.i

8 .7 17.4 2.1 34.8 43.5 52. 60.0 6O6 7.3 67.0
34 0.5 19.0 38.5 30 47. 57.0 66.5 7.O 15.5 95.0
36 10.3 30.6 30.9 41.1 61.4 61.7 73.0 13 914 ILO
as 11.1 23.3 333 44.3 04 66.5 77.6 M. gT 110.6I T - 0 11.9 X 5.7 U S. 47 .6 qJ 81 9 . 0. 1.

~~2 'M II "&.l 31 ~ 4& J

a 130. an. m. S1 a4.l7., 7. 1006 1 .I 6U.
4 M S1 77. 10ow 306. 155. 211. lo7 tal& .23 0.
6 83. 77?. 16. 156 5. M . 371. 3100 36M 3067.
* 51. . 1565. 303. 3). SM 3W. 4146. 40 I 5131

10 646. 3296. 3IN3 AR. 30. SM6. 463 518. MM30 647
M3 77. M. oft. S1o0p . 46 544a @21 M 9. 7774.

14 007. 214. 3721. 36W. 4635. . M M25 6 163. 0W.
i6 101. I 30L WM3109. 4146. 518. 6119. 725 UK. 6 L6 1=&
1 l 1 .t =3L 300L Of64. 16. OW6. 6162. O3 1e464. 1s660.
30 136. i1. I6. 3 289 . 6 06 i l!L so6. I 10l5 1e16 , ism
I 1435.! *6. 4 4W& .of. 1" 61 066. o t 1401. =23 . 1450.
3 40. I 190. 4 o. W4. 6666 1$ L 13436na 13$ IM47.

t16. I,@ 0 5. 1SM 0 . 6*1. 101*6. I1 1I 13474. 161. I 1043.
36 1624. 3606. 644M IM M. AM1 b iS.19. 14511. 1635 ism36f . IM,

L 56 . 1 6L. 2 M, I.. 4n. I I

. 60 • . ,0 . . - ....--s. ... .

14 SM At4 ~ 131 *0
I a 11

IAn,

-I

-4 .-
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Leoldead APB

- ANNUAL ~SOLAR O hIU1VNfUTm
sq P Percent Flowr Are Servd DySolar

a 1.1 I.1 3.2 4.3 5.4 M. 7.5 8.6 &.7 10.7
4 2&1 4.3 6. 6.6 10.7 12.9 15.0 17.2 10.3 21.5
a 3.2 6.U 12.9 16.1 19.3 22.6 25.8 29.0 .32.2

6 4.3 6.6 12.9 27.2 21.5 25.8 30.1 34.4 365.7 43.0
t0 5.4 10. 16.1 21.5 25.5 32.3 37.6 43.0 48.3 53.7
IS 6U 12.0 10.3 25.5 32.2 3X. 4&.1 51.5 %80 64.4
14 7.5 1MO 26.6 30.1 37.6 45.1 52.6 %01 67.7 75.2
is &06 17.2 25.6S 34.4 43.0 51.5 60.1 68.7 77.3 85.
is &T7 16.3 WO. 36.7 46.3 56.0 67.7 77.3 87.0 96.6
a0 10. 3 1.5 32.2 43.0 M3? 64.4 75.2 85.0 9U. 107.4
ft 11.5 U3S 30.4 47.3 09.1 70.9 M?. 94.5 .106.3 11&.1
I 1 9 25.631L7 51;5 64.4 77.3 902103.111IM0126.9

25 14.0 37.9 41.9 W5. 99.6 65.6 97.7 111.7 125.6 136.6
ID 1 0601 4&1 80. 1 75.2 90.2 106.2 120. I3M. 150.3

A~B IA . 4v eSM.. .Gve 1 IL 16.1

4 M O .14M6 166 UP6. 397 3497. 39M6 4496 49M5
6 749. 1405 2546 U07 4. 4466. WAS5 ON9. 6744. 7493&
0 ON. 1666. MT9. 3166. 4606. 50c4 669. 70m6 am6 9n91.

10 126. Oft 3746L 4M 6C4 740&. 674. 6991. 1123. 12486
IN- 2463 2W67 440L M604 740&. VOL 10090. 1196. 13417. 1496.
14 1746. 3497. Gk45 6665 674* 1IOM0 12M. 13M6. I5S3. 17464.

16 196. 366. 664. 79 '.091. 1169 13667. 15001. 17983. 19961.
16 ML6 4466. 6744. M94 11699 13WS. 15735. 17963 20031 2M79
10 185 4665 74M 66L4. 1200 140&. 374U4. 19961. 23476. 64OM.
22 214? 60&5 368 Iowa0 ISM 14 480*632 31079. .84M. W7474.
26 OSP. am96 M 140 -am.996.337. 3697M. 2672

AB u6p7 sOS tam'6 119. Odic4 360SM7.394. $147. 8496.

SQ swe
*1.80 ft m2

AN

n:.L



Lspgley AFB

ANKMAL BOLAR CONrRBUTIO*E-NN(jKRTU.x)
SQl Pa enzt 11w Ame 8a fsd y S

a 1.4 2.0 4.3 5.6 7.2 8.7 10.1 13.6 130 14.4
4 2.0 5.6 . 11.6 14.4 17.3 20.2 23.1 26. UMO
a 4.3 &.? 13.0 17.3 21.7 16.0 30.3 34.7 30.0 43.
a S.8 11.6 17.3 23.1 26. 34.7 40.4 46.2 58.0 57.5

10 7.2 .14.4 *21.? 28.9 36.1 43.3 q50.5 57.6 85.0 722
is 8.? 17.3 26.0 34.7 4M. 52.0 60.6 60.3 71L0 66.6
14 10.1 U0X 30.3 40.4 50.5 60.6 70.6 60.0 01.0 101.1
16 11.8 23.1 34.7 48.2 57.6 60.3 60.0 90. 104.0 1155
i6 13O 260 39.0 52.0 65.0 78.0 91.0 304.0 117.0 130.0
30 14A4 26.0 4&.3 57.6 72.2 66.6 101.1 115. 130.0 14
22 15. 31.6 47.7 63. 71A4 05.3 111.4 37.1 143.0 158.1
84 17I. 34.7 52.0 60.3 86.6 104.0 121.3 136. 1560 173
a6 16. 37.5 5M3 75M 90&0 112.6 131.4 150.8 IW.0 187.7
go a"2 40.4. 60.6 4.0 10M. 121.3 141.5 161.7 161.0 356.8
Do 8..~. .JU 43 .3 M MGU IL 130. 151.6 1? .J1  JIO

____ IIRUY CIN I~U3OEMi CO&-NNOW~

MR01 40. 06. Ill.: 103. 18. 143la- 18L IN4 20M.
4 406L 611. 1216. 1122. O0. 3DM6 163 3M3 S66M 4054.
6 M '0. 121M 1104. 8616 3040. -1648. 426. 4665. S473 606.

S Sit. -112. 243. 343. 4064. 46ft 56ft 6485. - tM. 6106.
10 1013. 20M. 30.40. 4064., 506. 6061. 7004 6106. 0181. 10135.
22. 12M8 U432 3048. 466. 8061. 7317. 85W3. 171. I0O65 18162.
14 1410. 2836 4257. SM75 704. 6513. OM2 11351. 12M7. 14186.
t6 1622 3243. 4865. 648. 6106. em2. 11t351. Isom2 1480. 16215Is 1624. 3SOO. 5473. *V0. 0181. 10046 12776 14804. 164W 16248.
so 8SM., 404 6061 8305. 1135. '12142. 14185. 1035 36062 35665.

23 320. 4460 S660 618. 11146. 13378 1800. 170. 10? nw
.4 33. 4065. 78P. 100. 1163. 14064. f'1806. 1966. 140-3. of=63

as, 2638 5m70 "90m 14540., IiSM 16S0 1445. 2100. Oft 15. 585.
86 903 53. -851M 11361. AA*5 lsoft. term4 85708 , 1U.

Mm -j U tja 12110. jase I=,~m

zz-M
~~E1 ~ ~ L" Aft66 W 315 L*0 S

ac 6*ta am. "I~ 3 "ftS, OW. 57. 71.ft

ss SA£it'jl

l '" i

asP4

2301

.. . -

. No -o - --. -

F----------------



Langley AFB

- ~ANNUAL SQLAR CONTIUBftN-VIIIWU'sl
SQ FTI PeOrcent Flee Area SevdBySlr

.2 2.3 4.6 7.0 0.3 1. 39 16.3 366 0. 1.
'4 4.6 9.3 11.9 16.6 11 27.9 US2. 37.2 41.8 46.5
to 7.0 13.9 20.9 27.9 34.6 41.6 45.6 05.8 62.? 69.?
is .9.3 1&06 27.0 37.2 -46.5 M4.8 65.0 74.3 63.6 0.9
10 11.6 23.2 34.6 46.5 W8.1 69.7 61.3 O9 104.5 116.2
is 13.9 27.9 41.6 50.6 69.7 63.6 97.0 111.5 125.4 139.4
14 16.3 32.5 46.8 65.0 61.3 97.6 113&8 130.1 146.3 163.6
16 16.6 37.2 55.6 74.3 92.9 111.6 130.1 146.? 167.3 165.6
16 20.9 41.6 62.7 83.0 104.5 1254 146.3 167.3 166.3 309.1
g0 210 46.5 60.7 U2.9 116.2 13.4 162.6 145.4, ROM. 232.3

* 26.6 51.1 76. 102.2 127.19 153.3 1711.9 304.4 110.0 255.5
24 27.9 5B5 3.6 111* 139.4AMR .167.3 165. 15. 150. 376.6
3 50.2 60.4 90.6 120.6 151.0 181.2 211.4 241.6 VIA. 30L.0
35 US. 65.0 97.6 '10.I 162.6 195.1 587.7 2602 OW? 325.2
3 M~- A 1.4 243- 1_6L

- I~~JRam GN W E fIwdT.C0T-VNU(Is)
So FPT porsot FWee AoaSeivd By solar

3 376. 766. 1136. 1812., I3S0 32. 34? . 340L. 331.
4 763. 363. MON.: 36& 3761. 4537. 5UM 6045. 660. 75M2
6 1134. UN6. 340L. 4657. 1671. 6606. 7040. 9074. 10306. 11343.
a lISIS. *M6. 453?. 8049. 7560L 0074. 10066L 1200,.. 1561-1. 16123.

10 1660. 3761. 8671. 7566. 9SM 11343. 13& 15123. 17014. IBM0.
to =3W. 45W?. 806. 9074. 11343. 13611. 1IS60. 1614L. 4041?. 2266.
24 2SO7. GM1. 794. 10566 1.~2 . 35660. 16626.081173. 23619. 26466.
16 3095. 606. 9074. ISM9. 15123. 16146. 91 17i. 24197.. 27,2. 30247.
26 *6%5. 6606. 10509. 13611. 17014.1 30417. 11. 7223.: 30M2. 34026.
as 3=6. 7666. 1133 UM 5115 16S004. SU3665. 46, 303. 340M6 376106.
28 4110 OIL6 18677. I66M WOOL6 01954. 49312. M. 37430. 41660.

34 461 0 46211. 16146. SUM5. 2732 Z1TO% 36296 40633. 4837.
3 4015. gl00. 1474S. 11660. 34878 1991., $ 4406. 39821. 44116. 40361.

MS66. 1666. 166L 61173. 36166 34760 3705t. 4345. 470W3 50M.

SQFlo 9me 104~Sh

* low, 32k 406. 62I 163 6 . 169 136 363

Ait- 0=~ -loom. tI. lot3 1 6* 1040. soft5
311 SOW -. 6024 -$IM ,,43 ., 4JOM p35.. #11,$ ga03163

34 00% ISOM Vol.343. 101 133 61. 31615.

-Am -



LabUgln A7B

3Q FT POOrM FRow AVo Suv BY~

2 .6 1.6 1.5 33 4.1 4.9 5.6 66 7.4 6.3
4 1i6 3&3 4.9 Lo8 U 9.9 11.5 1M2 14.8 16.4
6 3.5 4.9 7.4 9.9 123 14.6 17.3 19. I 2.2 34."7
a 3.3 6.6 U. 13.2 14 19.7 23.0 32&3 MG. 33.9

10 4. LX2 12.3 16.4 20.6 24.7 25S 32.9 37.0 41.1
13. 4.9 LO9146 19.73"T 0.5 3.5 30.5 44.4 49.3

14 5.811. 17 3.&O 2U834.540.34 4.1 51.5 57.6
16 *6.6 .138 19.7 5.3 32. 39.5 462 32.6 5Ga3 65
is 7.4 14 332 29.6, 37.0 44.4 51.6 00.2 66.6 74.0

w go.0 1" 9. 7 9 11 49.3 57.6 65.6 74.0 62.3

9.0 LI 7.1 36. 4 5GCS 63.372.4 61.4 90.5
as 10.? 31.4 32. 42.6 5 . 54.2 74.8 35.5 06. 106.9
as 11* 23.0 85 46.1 57.6 69.1 60.6 IL.1 103.6 115.1

a 110 1SO. U. O16 04L. M1. 67. 1905 11W 1296
4 SOL 516. 777. oIw 1895 . 1u5 114 1513 an95 891.* 6 39. 7IM. 1165065.O 163. 18 =.In. 3199 365 SM.
6 51L. 108. 105. 3073 Aft1. 4109. 310. 41W4. 460C4 162.10 am 115. 1 f3t8*. =of0. 3W67. 60M 512i10 49

18' 777. 1366 UML 3169 365. 4664. 544. 1119 6996 1774.
114 907. 1614. 1SM. 3608. ON1. 8442. 6346 78M5 612. 90&9
to 1405 SM 31M. 49. 68.~ . 612 S 69.160
So *3. 92 607 SaW 0413. W774. 6069. 1low5 S . so"5at 141. aft * 1. -w1 1 91 96.IA.ie.MN

SO WIL 00 low. 2 4 3 J 7A

-af "ft mom



Laulhlin AFR

ANNUAL SOLAR (3ONMR TRUN--WNfiABTU's)
SQ FT • PeresL Flor Are Serrd By Slar
r. -n i I -n I I- M I i n I n i 1 >

& 1.1 3.1 3.3 4.3 5.3 6.4. 7.5 8.6 9.6 10.7
4 at1 4.0. . G. .6 1.? 12.8 15.0 17.1 12 31.4

.& 4 0.6 12.s 16.0 19g 2.5 s.? 8.9 u.Ie 4.3 6.6 12.8 17.1 ZIA4 215.7 20.9 3i4.2 MG6 4L.

10 3 0, 1 0 Z2 8.4 32l.? 1 37.4 42.8 48, 1 3 .5

2I &. 4 M e. 1 9 .2 , 2 .7 l l ~ 32 . 1 X 4 4 .9 1 .3 7 .7 4 .1

14 7.5 15.0 23.5 20.9 37.4 44.9 52.4 59.0 67.4 74.8
16 8.6 17.1 2L? 342. 42.8 51.3 59.9 66.4 77.0 6.5
15 9.6 19.3 26.9 35.5 46.1. 57.7 67.4 77.0 86.6 9.2
so 18 1.4 3L1 42,8 53.5' 64.1 74.5 86.5 96.2 106.9
a 11.6 33.5 .35.3 47.0 56.6 70.6 82.3 94.1 105.6 117.0
24 32.5 857 35 51.3 64.1 77.0 56 103.6 1M. 128.3
s 1Me0 27.6 4,.7 55.6 89.5 8,4 7.3 111.3 12M 139.0
25 15.0 29.91 44.9 56.0 74.8 6.6 104.5 ,,9.? 134.? 149.7

D am DRINTIAL COST-Wtgurh)

1%16 NemFlsww Ar On omdOY War

6 00. o6ft aU& 1096. 1W6. 80 74L 195.236. 4$SO
44 SO Oft U M365. S 4406. 466M
6 749. 1409. 2046. =7. 3V46. 440. 62. Io4. 6744. 741L
6 M. I13S. 3M. 3096. 49M. 'ON. I6M5. TM a3. 9901.

10 Mg1240. Oft M4. 4. 6044. I7403 042. 0t1. 139. 140L
1 42 .42 4 49. " 4i. 7493 6UPS. 10490. 11. 13467. 1406.

14 1746. 340. 6. 609M 514t. I10o0. i23. 10W6. I157. 17464.

i0 163o =ft . 7 . W9 9 t " 1496. l.. 763 19961.
to 2846. 449. 6744. 90. .1139. 15457. 173. 176. 30231. 23479.

to " M. 4 . 7493 M . 1M4I. 1 96. 17404. 10 61. 379. 4M .
U S1. VM 6MM2 10090. 1345? 1 1644. 10M. 197 343. 3747k.
ft ' W. @6 . 6M 0. 36575. 2"Ml2.
Of 547. ON0. '#*I. lo6w 16386. 29463 WM. 28176 2125.3369
as am6. "a 1."Oft *MT6. 176.99 471. 37974. 31470. 3496.

M- . --.-- i.* - =2

2 . . -3-s.Rsm.

I~0 t oo , 
L I

I* 1 'S~ G .R L11. 14. O.2621 173. 6687.

.... U 1 ,,O 

4 736. 
IS M

i * l Wit1. p34 q5 04.06. 7264. 61S3. 3060.

40 , O k 
NOW , lo w .S.O I 1 .
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Littlo Rock AFB

AWNAL 3010h CONTRBUTIO-KNum'U)
SIQ T Poe Boor y ola

16 a ms-on __ M omU M no .. . .a.
2 1.4 26 4.2 &6 6.9 .3 9.7 11.1 12.5 13.9
4. " 5.6 8.3 11.1 13.9 16. 1M.4 22.2 25.0 27.8
6 4.2 6.3 12.5 .16.7 20.8 25.0 29.2 33.3 37.5 41.7
a :56 11.1 .18.7 2 •27.8 883 319 44.4 50.0 55.5

10 '6.9 MO.9 29.6 27.8 34.7 41.7 48.6 50.5 62.5' 69.4
12 '6.3 16.7 25.0 33.3 411.7 60.0 58.3 6.7 750 M3.3
14 *9.7: 19.4 29.2 36.9 4.8 8.3 68O 77.8 67.5 97.2
16 21. 22.2 .3 44.4 5.5 8.7 77., 8.9 100.0 111.1
16 125 35.0 37.5 0.0 5 75 0 67.5 100.0 122.5 1I5.0
20 M 1.9 27.8 41.7 56.5 60.4 63.3 97.2 11.1 125.0 136.9

S M.3 30.5 46.8 01.1 76.4 91.6 106.0 122.2 .157.5 15.7
24 16.7 33 0.0 66.? 33 100.0 116.6 133.3 110.0 166.

M6 1.1 36.1 4.2 "3.2 00.3 .3 13.4 144.4 162.5 160.5
25 I94 38.9 56,3 77.8 17.2 116.6 13.1 1555 175.0 *000
30 $MIS 41.7 O5 .a_ 104.1 in l;j 1446 16.6 187.5 *****

34 ]rpat tho Arta isilliv B h

a 3. 44 . ON. -66. ,6 1 1861. 172 is" 8214 443 o it 1 m. 1 g1m 1A 3102 4 36M. 4431.
6 66 ISM I*- U. 123L 8 40M.l 1I?. 6m. 688.
8 Oft 177. 216. l35. 4431.J1817.. 6303 70 . 95 866

10 116 ,2M, 35. 33L I "31. UM 6 7714. 6 52-. UK 9M. 11077.

12 123 .. 2 5 3 . 531. 66 8 =a7. 9 06'. 106 34M. 11. I 132 9.
14 561. 31_. 46. GM0-. 7M. 030 1006 is" 12.5?. 5am6.
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* - -M 63. 039 * 6 -- I l.--- : 1 0r.,.

Kn MaM__U______of~ SM.. am na ef

.~ ~ ~ ~7 7- ; - ";?



Maxwell AFB

ANNUAL SOLAR CONTRIBUTION-WNI MBTU's)
SQ FT Percent Floor Area Served By Solar9,,nm 'oI m In I An' in n I 70 .I n an I m-

x 1.4 2.8 4.2 5.6 6.9 8.3 9.7 11.1 12.5 13.9
4 2.5 5.6 8.3 11.1 13.9 16.7 19.4 22.2 25.0 27.8
6 4.2 6.3 12.5 16.7 .20.6 25.0 29.2 33.3 37.5 41.7
8 5.6 11.1 16.7 22.2 :27.8 .33.3 38.9 44.4 50.0 55.5

10 6.9 13.9 20.8 27.8 34.7 41.7 45.6 55.5 62.5 69.4
12 8.3 16.7 25.0 33.3 '41.7 50.0 5.3 66.7 ?5.0 83.3
14 9.7 19.4 20.2 38.9 46.6 58.3 68.0 77.8 87.5 97.2
16 11.1 22.2 33.3 44.4 :55.5 66.7 77.6 68.9 100.0 111.1

8 12.5 25.0 37.5 50.0 '61.5 75.0 87.5 100.0 112.5 125.0
0 13.9 27.8 41.7 55.560.4 83.3 97.2 111.1 125.0 138.9
22 "15.3 30.5 45.6 61.1 76 4 91.6 106.9 122.2 137.5 162.7
24 16.7 33.3 50.0 6.7 183.3 100.0 116.6 133.3 150.0 186.6
26 18.1 56.1 54.2 72.2 190.3 108.3 126.4 144.4 162.5 180.5
26 19.4 38.9 58.3 77.8 97.2 1166 136.1 155.5 175.0 194.430 20.8 41.7 62.5 6&.3_ 104.1 12&50 145.8 16.6 17.5 205.3

DIRECT GAIN DIFFERENTIAL COST- WNI($'s)
SQ FT Percent Floor Area Served By SolarfOO 10 20 n o An- I o l ono 70 I n goI o inno

2 •295. 589. '864. 1178. 1473. 1757. 2062. 2356. 1651. 946.
4 589. 1176. 1767. 2356. 2945. 3534. 4123. 4712. 5301. 5890.
6 "684. 1767. 2651. 3534. 4418. 5301. 6185. 7069. 7952. 836.
6 1178. 2356. 3534. 4712 5890. 7069. 8247. 9425. 10603. 11781.

10 1473. 2945. 4418. 5800. 7363. 836. 1030t. 11751. 13253. 14726.
12 1767. 3534. 5301. 7069. 6836. 10603. 12370. 14137. 15004. 17671.
14 2062. 4123. 5185. 8247. 103056. 12370. 14432. 16493. 10555. 20617.
16 2358. 4712. 7069. 9425. 11781. 14137. 16493. 18849. 21206. 23562.
15 2651. 5301. 7952. 10603. 13253. 15904. 16555. 21206. 23858. 26507.
20 2945. 5890. 8636. 11781. 14726. 17671. 20617. 2382. 28607. 2945Z.
22 3240. 6479. 9719. 12959. 16199. 19438. 22676. 25918. 29158. 32397.
24 3534. 7080. 10603. 14137. 17671. 21206. 24740. 36274. 31808. 35343.
26 3829. 7658. 11456. 15315. 19144. 229?3. 26801. .10630. 4450. 38286.
28 4123. 8247. 12370. 16493. 20617. 24740. 28863. 3288. 37110. 41233.
30 4418. OM, 1 13253. 171 J 220M 2507 37. 35 343.. 3970. 4417.

TROMBE WALL DIFFERENTIAL C0ST-WK[LS*)
SQ FT Percent Floo Area Served By Solar1016o 20 ! I An 1 I so 1 70 An anIem I Inno

2 36 711. 1067. .1422. 1776. 2133. 2489. 2844. 3200. 3556.
4 711. 1422. 2133. 2844. 3555. 426. 4977. 5688. 6399. 7110.
6 1067. 2133. 3200. 4266. 5333. 639. 7466. 8532. OW. 106ss.
8 1422. 1644. 4266. 5668. 7110. 6532. 9054. 11376. 12790. 14221.
1o 1776. 30. 033. 7110. 8888. 10065. 12443. 14221. 15900. 17776.
12 2133. 4200. 6399. 8532. 10665. 12799. 14932. 17065. 19196. 21331.
14 2480. 4977. 7486. 654. 12443. 14932. 17420. 10009. 22397. 2486.
16 2644. 668. 8532. 111376. 14221. 17065. 19000. 22711.. 250?. 25441.
1 3200. 6O99. 9599. 12799. 1506. 192198. 22397. 25597. 25797. 31906.
s0 35W1.. 71O. 1066. 14221. 177M6. 21331. 24888. 28441. 31906. 3.501.
2 3011. 7661. 1 .11,. 1664& AmW. 23464. 27375 31295. 35196. 09107.

24 46 66. 127M. 17006. 21%31. 25W7. 2066. 34129. 31119. 42663.
36 46L6. 6643. 180. 18487. 2310. 27720. 3252. 36974. 41565. 4821?.
a 49W7. 9M4. 1409. 19006. 24118 296",. 34640. 30816. 4475. 49772.

S-_____ m & __i. 21 , 4=L AM , ..

261

.. . . .. . .. . U:



Me~ord AFB
ANNUA S0OLAR cOTcON-NNhI(UB1 J')

SK F , Percent Floor Area Served By Solar

2 2.0 3.9 5.9 7.8 0.6 11.8 13.7 15.7 17.6 19.5
4 3.9 7.6 11.8 15.7 19.6 23.5 27.4 31.4 35.3 30.2
6 5.9 11.6 17.6 285 20.4 35.3 41.2 47.0 52.9 56.6
6 7.8 15.7 23.5 31.4 30.2 47.0 54.9 62.7 70.6 78.4

10 9.8 19.6 29.4 30.2 49.0 58.6 6&8 76.4 8.2 96.0
12 11. 28.5 35.3 47.0 56.6 70.6 6.l3 94.1 105l 117.6
14 13.7 27.4 41.2 54.9 66.6 82.3 1 s0;o 10.6 12&5 137.2
16 15.7 81.4 47.0 GL. 764 04.1 10.8 125.4 141.1 5i6
is 17.6 35.3 52.9 70.6 '8.2 105.8 123.5 141.1 158.6 176.4
20 10.6 30.2 56.6 78.4 1 Lo 117.6 137.2 156.8 176.4 196.0
22 21.6 .43.1 64.7 8L2 107.8 12.4 150.9 172.5 194.0 215.6
24 23.5 47.0 70.6 O LI 117.6 141.1 164.6 186.2 211.7 "

26 25.5 51.0 70.4 101.9 127.4 15.9 I1764 303.6 229.3 **"

a 17.4 54.9 82.3 Io5L8 137.2 164.6 I12.1 219.5 I "
1 0 29.4 1 .5 1 81.2 1I 117.6 147.o I 4 2Wo I W.2 1 1

SQ FT. Pre sFlowS, B oorfiil nl '1 ,0 2. Ali1 t 7otn l l IIIm

2 M. 447. 67. L 1117. 1340. IN 1 I6.1 7.I 010. 2233.
4 44 . M. 1340 . IM. l2. 260. 3127. MI 4M. 4467.
6 670. 1340. 2O0o. 30. l . 400. 4690. 535. 60o0. 6700.
a 83 1767 2. 2880. 3573. 4467. 8O. 6253. 7147.. 60. 63.

10 111?. 2233. 3350. 4467. O58W 6700. 7817. 6O3 10050. 11167.
12 1340. 2660. 4020. 5380. 670. MO4. 9360. 10720. 1206. 13400.
14 1563. 31.7. 4690. 6253 7617. 9360. 10943 12507. 14070. MU .
16 1757. 36M. 6360. 7147. OM 101. 12507.- 14264. 160. I 7 6W7.
18 2010. 40 6030. 80M. 10060. I12660 14070. 16060. 1600. 30100.
so 2233. 4467. 6M. 8M. 11167. 13400. 1M 3. 17967. lI0. 2334.

W 2?. 4913. 7370. 9627. I168. 14740. 1710. 19654. 22110. 3457.
24 6 0. 560. 80. OM. 13400.1609 . 16700. 21440. 8612 .
26 2903. 5107. I7o. 11613. 14517. 17430. 2034 23237. !6130. / ""
go 3127. 6155. 9380. I13t 156U4. 860 2187. 3 5014. I 0'"* /
3iO i .a, . . t imo t n0.. I oloi M . I .0. too*,

n2033WALL frDr hMAf~L W-INMr,)-s. -

SQ FT Perosut Ploorw "enSrvd oar
Iof. s , In Am I-m <l -Imn,

I J .i . . . .. Lin .,.. a m M ~,.. m .m . M

6 686 .l 15l73. 3956l. I3544. 4910o. I 95 6601 m.l 7657. 6173o. I166-r.
6 1515, Is . 164. 15. 65I 7I 7. I 806.116. 11. 61. 1 3UN1.

10 1643e, I 85. I4460. I 73. I 016. I 59. 11502. 13145.- 2476. 1642..44 197. 136. I815. I 667. I 6 M1651. 0I3. 1M74. I7L. ,O.
I 14 *100, l41 8901 ~. l 23 110. 306 603l.ai ll ~ mO 1l40. l1m704. l3004.

18 3510l - e. 7667i.. 10516. 131s45, 1577m4. 16i404. 32 053. I as. 36ao1.
4 1I 3856.S 65.53 161 1475.. 17746 ,704". 16,l682.S 186o0. 18so7.

I 6 3o666. 655 2 I 66. i 14. I . i 5718. 16004 I8so91. 19577. I34
i 515. 720 16545. 44I0. 175 31660sm. I 08 i smo. 085 * I 160.
I 4 5644. 7817. 18M1. I16714l. 16716.L i! U6 ! 705 ::1i04, 15 I6 .,
I 5 4*16 ! es 1517 . I7061. l31 ! I1.i *8866.15I06.r!1e6 16 I5 ,'",

! II ' iJim.I fi1l. 1804 83154I, l . I78 1i60,I 6i~. 16 7 9i*Sl: e
' I

126tM
l5

L~t - ,-L
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McChord AFB

ANNUAL SOLAR CONTRIBUTION-WN(BTU's)
SQ FT Percet Ploor ar Sor~ By 8al1ar
fI g -an 40. so I 7an I _n I an an

2 3.6 7.3 10.9 14.6 16.2 21.8 25.5 =. M. 36.4
F 4 7.3 14.6 21A 29.? 36.4 43.7 51.0 562 60.5 72.8
6 1O. 21.8 32.8 43.7 64.6 65.5 76.4 67.4 06.3 100.2
8 14.6 20.1i 4.3.7 58.2 72.8 607.4 101.9 116.0 131.0 145.6

10 16.2 36.4 54.6 72.6 91,0 100.2 127.4 145.6 183.8 182.0
12 21.8 43.7 6M.5 87.4 109.2 131.0 152.9 174.7 196.6 218.4
14 25.5 '51.0 76.4 101.9 127.4 152.9 118.4 203.6 229.3 254.8
16 .2.I :0&2 87.4 I16.5 145.6 174.? 200.6 3.0 32.1 291.2
1s 32:8 '86.5 96.3 131.0 103.6 106.6 229.3 262.1 54.6 337.6
20 36.4 '7Z6 100.2 145.6 182.0 :211,4 254.8 291.2 327.6 364.0

S 40.0 ,0.1 120.1 160.2 300.2 "240.2 290.3 320.3 360.3 400.4
34 43.7 !87.4 131.0 174.7 216.4 "262.1 30.7 349.4 .I *,,.

25 47.3 "94.6 142.o . 169.3 2836.6 .23.9 331.2 378.5 425.9 "n'
26 51.0 101.9 .152.9 203.8 254.6 305.7 356.7 407.? 0"' ' "

BO 54.6 INA2 11 LU 2114 R.Z..6 I 3U.2 I.116A8 ""0 $too"eee

Q FT Peant freer AT Sered Iy Solar
.1. i 6 .90 M. Aft HMO An 7 A a

a 46o l 9W6 1365L 1661. 11313. IT& 3=9. 3701. 4164. 497.
.4 II . M i1. ;m6. 3701. 427. 516Zl 6477. I 4. ! 832.l U253.
. INS. 276. I414. WM 4o. 6 6 9716. 11104. 12492. 13660.
I 6 1851. 3701. I h62. 740Z 1968 11-104. 1254. 14805. i1665 18506.
10 .2313. 4U. 10940. 9M&3. 11 I 13880. I6103. 18506. 20619. 23133.12 2776. 5W62. IBM8. 11104. 1MO. TOMS. 19431. 2M. 240. 27759.

14 '3=8. 6477. 9116. 12954. 16113. 19431. 2 2 O. 25009. 20147. 3236.
16 '3701. 7402. 11104. 14805. 106. 22207. 20O9. W9610. 3331 . 37012.
i1 4164. a2. 1242. I1660. 206io. 24063. 29147. 33311. 37475. 416 .
I 0 4637. I1 1380 6. ,333. 2779. 3238. 37 l 416. 46M 6.
* . I:500. Io17L. 1168 20807. M4& 30630& S5A4. 40713 450M0. I0M2.
3 6688. I11104. t6 . Iowl. 200M . 3 631. 33863. 44415 .49 . ""
as 16014.132. M 18043. 20. 300. '3608?. 43101. 46116M "4130.
a 477 . IM4. 19431. 26M . 32036. 806 4340. 0617. / """I "'"

-4 - -M. -M 4*- . -64 am - & - . -OW. -C2 113-

-6 -74 0.- !.$112 AI *1.1f& I . -3 . -O Pow-oi "665. 4 64. 1045 OW 1 .. 1 ]40 10 IA. 4 174.. 0446. 360I
40 "a. II _0_ 11 6 4" . 6680. l:ion. ,961. I 0. 108 13

in 17s". 96. S 1 fe2. l 15. Ite9. i6sts ,1927. 13681 . 1o385 17086.
'6 "i. 44Iu.W. 16. 10606. 174. ON4 1716
U, 1240. 6660. ' 1 t3llano, IWO. 11061. 476 23 71NI 1. I 6 6.iW 443C5.
13 3405. 6616 I4168. 13661. 17!6. 30&46. Ivm.,. low. *1 Ato7.

24 emS too1. 11611 OWLS 1805 Sm3. 7 . "2W01 6 1. *T7i7
II 464. .67. I5631. Im74o t~ 2106.3106 ls m 1m 0436.

at 6112 "W. 1*665 4*.46. 16666. *48L 4067t. lows400.31.
1i '663,0a . ,,r. I3 .76 WFtS S is $t? I 57 16/936. !~ 16 167""
I n W I . i. -MO. i 10412 1* 7. 465 3 .*O. W. is

I-

143~



McCleLLan AFB

Sq FT Perent FlorAmrea By Sd
0 a 1 m Iin- .J so I7 in . an

a 1.5 3.0 4.5 5.9 7.4 8.9 10.4 11.0 3.4 14.6
4 3.0 5.9 .0 11.0 14.8 17.8 20.8 23.7 2.7 29.7
6 4.5 6.0 13.4 17.8 '2.3 2.? 31.2 33.6 40.1 44.5
5 5.0 11.9 17.6 U7 29.7 35.6 41.6 47.5 53.4 59.4

t0 7.4 14.6 22.3 29.7 37.1 44.5 51.9 59.4 86.6 74.2
12 6.0 17.6 2.7 35.6 44.5 53.4 02.3 71.2 80,1 80.0
14 10.4 20.6 31.2 41.6 51.9 62.3 72.7 83.1 05.5 103.9
16 11.9 23.? ' L6 47.5 59.4 71.2' 83.1 05.0 106.9 11.7
16 13.4 26,? 40.1 W,4 06.8 80.1 03.5 106.9 130.2 133.6
20 14.8 29.7 44.5 64 74.21 09.0 103.9 .18.7 133.6 1442 1.,3 2. 9 40.0 6. 3 1.0 0"7.9 14.3 130. 6 M49. M 25.

24 17.6 35.6 83.4 71.2 680.0 106.9 "124.7 142.5 10.3 17.1
28 10.3 38.6 -67.3 77.2 06.S i5.6 135.0 154.3 173.6 102.o
26 20.6 41.8 6Z.3 611 10.9 124.7 145.4 166.2 187.0 207.8

0. .. 4451. 65-. 80.01 111.3 A33.6 155.6 1.7.1 00.3

VIM r AM MU-coa-M IS)

SQ 77 Polcat Flow Am8~eiSolar

2 10. I 29. 69& . 7I. :0 .167. 136 I S 7. 17M. 1
4 39. 791. 1107. 18M3 17. 037 70 316& 361. 3957.

6 60. 1167. -. 1700. 074. 67. 36. 4154. 476 541. 505.
6 791. o103. 2274. 3165.37. 4746. S3. 0II61. 7 013.

10 96. 197. 2967. 3967. 4046.- 600. 6 04. 7913. 60 0.
12 1167. 2374. 3861. 4746. 503. 7122. 830. 9466 10663. 11te0
14 13M. 2770. 4104. 5M. 6,4. 8300. 96. 11079. 124 1356.
16 1561 3165. 4746. 631. 7913. 040. 11070. I11 . 14644. 16827.
1 170 3561. 6341. 713. .1 3. 346 . 1434. 104. 1705.
20 107. IS Wj. 5 5. 791. 9M. I1670. 1396 1I7. l M3.
2 2176. 4S52. '43M . 6 7o.101 11007. 153M. i40. 16. 21762.
A24 237& 4748. 132. 0SM. 11670. 14344. 1616 160M 3BIN& 33740.
2 357. -514. 7748 1M. 11M. 11431. 06 5. 3314. 351.WI
28 277 666 6300a. 1 *7.. 161.1066 low 157S. VAU7* 67

119mP1owA

I1 .ff 
toov ~ ~ . . , . .

NM. -J . 11 ,,00, . m -
. : I 5 2ow. LM *4i 7. 172. M012. 280 36 " I-5

4 076 .6 .8 17.15, I . 0. 75I 30.- 4I5. 4100 iAM '10

!. *780" !, . I 1 I 6. , I er1. ItoU,. 17340

I w il65. Am Own3428

. 341 4M IBM OWN&e. . 343.

.s !. 1, [. , I 3l . I i. AM. flow AMI ... a ! t , ,.L~. -. !- ./!"i l./ e Wi sot 21a e!

7I ....7 7 .I L; ilj : iI< . . II ,lI I; r[



MoClel-t AtO

- ~~ANNUAL W~AR CON R 1RUlNwVwi(iI~f?,
SQ FT Percent Floo Are Served By Solar~L m .. M..~L .M..I am• . . I nt. on Re an an ,, an SMI .

64 4.l .4 1&0 1.8 21.0 25.2 19.4 33.6 31.5 42.0
6 6.3 1&06 16. 5.2 31.5 '37.8 44.1 50.4 .O 62.9
8 84 16.6 25.2 33.6 '42.0 .0.4 'l.7 67.1 75.. 8o

10 10.5 21.0 31.5 4.01 M2.5 162.9 73.4 8O 94.4 104.9
S12 126 I52 37.8 50.4 =.9 '5.5 66.1 0i.7 1 1.3 125.9
14 14.7 M29.4 4 54.1 . 73.4 '06.1 102.6 .117.5 132.2 14.9

.16 A6.8 3 50.4 '7.1 13.0 1O.7 117.5 134.3 151.1 167.9
16 109 37.8 66.6 *7 94.4 113.3 1.2 151.1 169.9 68.i
20 21.0 420 62. '13.9 M.9 125.9 146.9 167.9 Afti; 209.8

2 2 31 40.2 66.2 03.3 10.4 10.5 161.6 164.6 3 5?e.? 130.6
24 252 50.4 76L5 100.7 1.9 151.1 12 20.4 326.6 5i.8
as 27.3 546l 61.8 109.1 136.4 113.7 100.9 216.2 2455 172.6
as W.4 58.7 66.1 111.5 14.9 176. 20U5.0 2.0 164.4 313.7

-s nr !1+ . u r w n u w ro ra ., c .esr- ou .. .l 3 0ml l 3f i0 .!I ill 1 o l + G l J + i .V 5 1 .8 - -l = dl i 3 14.7 1

SQ IT neootPw Ai. Bere Dysola
I 43 6,5. hasoo. 1106 2006 *ft0. 2811. 11213. 3614. 4016.

4 '6& 166. SM '1& 401 4910. "Jo2n 6415. M26 6032.
6 1905. 2409. 36I14. 41. M 4. 72 043I L 1064. 1204?.
I 160. 3213.-- 4849. 6425. S .41M I206. 1194I4 60 14451. 166.

10 200. -4016. 6031. 60= 10039. 1*047. 14055. 1IS63 18071. 190079.
12 20M. 4619. "2t. 4636. 12647. 14457. 16M. 1IS6, 1M. 14005.
14 261I. 5622. 84. I I44. 14005. I68 "e 7. 22486 . SM. 110.
16 3313. 64145. 068. 11650. 1603. I 176. 2 148. 3510M. WI&'3 39125.
i '3614. 7228 10643. 14457. 1871. i1) i599. 2 6913. NOW. 3614.
so 4016. SM3. 4W. 146*. 20469. 844t992110. 311111. 39342. -40106.

a 441?.7 . 13261 17665 '~ % 504 3032. '*M3O. 39M5. 44173.
24 4819. '. 14407. 16SO0, *40. it 3. 38732. Isa . 43M 4680.
3t 8 M6. 10441. MM6l1. 23. 2 t1* 64 ,41764. SO Iis. SRI.
m L 1142. I". *848. 18110. Sim32. 1l l. 44#60.1lo , oi.

_~0l 49 ~_ _m M
-

.

+4 'O . I S S W. 1 3.,s. 46 1 1 6. 6 0 18 .

16 1.41 h

4 :1 i t b * 2 . I l . 6 * 7 .

a4a .

-
. *'4+

. W .. .+ -. . . ' . I l -
I  

+' . .. .

-4. , O. ,.-**-,



-- -i

UcConnell AFB
ANNUAL SOLAI ONTUflOE-1iN II

SQ FT Peim Flooe Ow..hid 97Solar

2 . 4.4 6.6 6&8 11.0 12 15.4 17.5 19.7 21.0
4 4.4 6..8 13.2 175 '21.9 26. 30.7 351 3M. 43.0
6 6.6 1328 19.7 263 32.9 39.5 46.1 53.6 59.3 65.6
a 6.8 17.5 86.3 35.1 43.0 53.6 61.4 70.2 7MO a7.7

10 11.0 31.0 3.0 43.0 54.8 6&#6 76.6 67.7 06. 109.7
12 1I.3 .3 30.5 3.6 658 70 30.1 105.3 1184 131.6
14 15.4 30.7 49.1 61.4 76.8 301 107.5 .18 136 00. 1 1**1

16 17.5 33. 5.6 70.2 57.7 105. 13.6 140.4 159 .9
16 0.? 3.5 0. 2 .0 M 6.7 11.4 13.2 157.0 -0-0 0* o
30 31.9 4. 05.8 67.7 109.7 131.6 113.5 175 -0- -0
a6 3t.1 43 2.4 96.5 1M0.6 144.8 168.9 00 "0o0" ""

4 3L3 3S 6 9.0 I73.0 131.6 107.0 184.3 000 '*'* e*o
a L. 5W.O 85.5 114.1 14.6 171.1 190.6 000"0 000*"
IS 9&? 61.4 3.1 31.8 1535 164.3 000000 0 e ' "0 *eso*

__O________.8 ____ tS M 6 1 4 e e eee ee

SQ PFT Flotoor Arm Bydy Solain 
,n 

-M 6.

2 30L. 616. Wit * 166., 3465 373 I36.
. z~ JLI iJ nI

4 616 I1M3. 1846. 35. SU1.I :30?.I 41M 4610. 664& 6161.
6 .94. I 1846. 2773. SM0. 4621. Ia5 t. 334. 6t56. 0 34L
6o IM. 3465. i607. 411. 9141. 6m 66 1OW1003 .

10 1540 3061 . 4 61. 61. Io0. 9. 10N 3. 83 1366 15403.
12 366 3W?. OW-. 7394. 64L 11090. 139 1477. 167 .I 16484.
14 3156. 4313I. 4 68. 6 . 17 11 15095. 17252. 1940 . *,'*
16 3465 4009. 736k. 9686. 13003 14737.- 170Z3 39716 3161. '

s6 M77 664. SM1. 11060. '13M68 16685 39406 ana61.
30 *0 1. 6161. S I43. I 16 46 1 46L 81W . 3446 " ' "

3 5890 M77 06.166 64.361. NOW1. om e*.co3 36M.73I .116. I 14. 13. 1 . *18* *"* ,

W 400. 6640. 114. 0 0" .o n ""*
... 4*&3I 6 O I 364 366I?. I"*. 1"* a" Am".

*eoro* .. . .. . .... , *.

4' _I._ - , -

imam
qrr 1ri

9i; .



'cCwumel APO
- A~~N V (U . S O L A R C O N 1 fl 1 l .. f aT n)

SQ FT PromtPloor An aested Dy Sol(,, or a m m A i O S n I an in Ai n , I

a 3.8 7.6 11.4 16.31 19.0 .6 26.6 304 34.2 36.0
"4 7. 1.8 32. 30.4 '3.0 456 5&1 8 0.7 68.3 75.9

6 11.4 32,8 34.1 46.6 86.9 65.3 79.? 91.1 106.5 113.9
a 15.2 30.4 45.6 60.7 .9 Oi 0.3 31.5 1.10.7 131.0

1 0 1 . 0 X 0. 5 6 .0 ? 5 .9 4 . 9 1 1 .0 i 1%lP ,, 1 5 1 .9 1 '7 0 8 1 8 0 .8

1 2 ,,1 ,. 8 4 &. 6 6 &0 3 9 1 . 1 1 1 3 .1 1 r A'J , ? 1 5 . 3 M g8 0 . 0 2 V A'.

14 I5.6 53.2 79.7 106.3 132.9 10. 186.0 111 !.6 2W*2
.6 0.4 .07 91.1 111.5 151.9 18.2 1.6" 243.0 273.3 "**

16 4.3 6&3 0-.5 16.? 170.6 305.0 136.1 M3o, o*qo tosse
20 "6.0 75.9 113. _11.0 169.8 =?A 3665W -3n1 * ***

S 41.8 O5 Jif.3 187.0 W804.8 ,25l0.4 8 &31 090000**, **o

,6 4,.4 ?.7 14.1 197.4 4.8 15.1 34.5 ** #

.. . .V* lJ II. .U 1.7 'e

9QPPT An ale 1rvod By lr
1 2n m An PA.

3 1 66 0. 11 9 17 9 35. 346.: + 2636o+-. 413 . 476.. 530?. 86 7 10635

44163. 16?71. 3 6&W. S.0'l w3. 32
669?.14. 170 f - . 0. 6 . MIl3 4. 1417?. O' -i.

" 646?S. 4274. | f+ *+0117 L*6* 41& I" *l "p*
4 . e07. I. 16. . j414& -,Ml. 24&6-* --.. ,

12 365 6 W .15 6 5 . 66666 ti . . 46*. 4 W6. W*W .

14 616. 6 . 19 .43 e9 2 Z6W. 4 2 7 & *662. I S . -? * .. sette f°

.5W61. 3 IMI. f"*. too& 1 i +o .
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6 .0 10A0 15. 3ft@ MO9 3.0 0 -W-0 44* 45.9
&T.? 13 1" 0 '..ta f 85 152.0 46.6 '83.5 n.0 65.6

30 &.3 JASftI 15. :33 41.0 4&0 fa 31* S ~8.6 ?4* 8.
13 I0*~U 09.1 40-9, 53Ws 39.9w 79.0 59~"
34 A13.0 3 4.9 466Mta~ 51.5168 1046
16 133$6 u.*&4* SU 730 1210.5e.

25- . I 40 '50 ~. A". M0 fl.6

We-2,* *S"so*
4LS 110. 000000 go$0"0

6 -.1.0 434, ;,wa V10
goof oeses *O4 s

6 ~S0~444. . ~1 ~6369 1660.2336. 3615

10~ ~~ ~ ~~~~--- 77,0~ ~ 6~ 6* U 1*1 61. 244. 306

40 *8K U31. 49.99. 1014. .A
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Esodire APO

a 3&3 &.7 10.0 Ms. 166 0.0 2.3 36.6 .0 333
4 &. 1M3 RO& 06&6 33.3 3.9 4.6 33* 60.0 '669
6 10.0 20.0 496 30.0 40.9 39.9 60.0 79.9 60.6 00.8

S M33 36. 3&.0 53. 66.6 79.0, 13.2 106.5 119.6 133.1
10 16. .3". 49.0 66. ISU 10.6 116. 133.1 140.? 166.4

12 '. 0.0 350 . W0. 70.0 10.6 I.1& 130.8 140.?.7 itf
14 SM3 4&*-4 60.9 M6. :1. INA 10.6 10.1 8.3 309.6 0

S0 33.3 66.6 00.6 M3. I 180.? 3803 M&" "

is. We9 f0 wea 110. 60. 100. 33i.6 370.3 Ogg...
= 33 36.5 10. *3.I0 .4. -M6.6 M9 , ~ "'
L6 4-6 .;106 .4 MO3. U90.5 U6.2 "OPOO*"

U.1 4"6. 516. * 95 1. SM60 nIM.to 0000. 00463. 1 910000
8 & 1544 1016. A6M1 10, .2 9M1.5 16.0000. "00# 000000 3436.

18 A733 .44 17170 G"60 1661?7i .271 464.9.7W
10 63. 1378M. 100%34 16416. VIM. 1R6 44.*~00 ~S

'1 3140. 1am. Mo66. 8701. 65? -MUM3 4666? -AM? 3 M.
12 3MG1. 16531. 1146T. 36066 43363 46!3 30M. -U341 00*
3L 4432. APO0. 417M.160L $. 4IM. 46410. i 40.000

a Z2. '" IN. W0 $am Ins&4sm AM 40. 3*W4A,.
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Moody AFB

ANNUALSOLAR ==NUU?!ONWBTU1V)
Sq p7Prgt hTAea ~ eu

IA U7 1.O 32 2'3? 4.4 5.1 6L9 6&6 7.3
2 4 L.s Z.9 4.4 &06 7.3 &06 10.2 11.7 '13.2 14.6

6 2.2 4A 6.4 6L6 11.0 13.2 15.4 17.6 1. 1
a 3.0 6.0 U* 21.7 '14.6 17.6 ,20.5 2&4 26.3 29.3

10 3? 7.3 11.0 14.6 , 6.3 31.9 35.6 20.3 =24 36.6
in 4.4 60 13.2 17.6 21.0 26A ft.? 10.1 MA.I 43.0
14 IL1 10.3 15.4 10. 5.6 )ft7 -35.8 41.0 -46.1 61.2
16 I.O 11.? 17.3 1U4 9.3 564 41.0 '46.0 OLT? 56.5
is 6 23.2 1368 26.3 X29 -'9.0 46.1A $2.7 59.3 66.6
39 7.3 14A* 21.0 163 55.6 4&9 61.2 66.5 .6 73.

LO8. 16.1 -2S. 3.2 40.8 48.3 66.3 64.4 ft*. 60.5
24 55 17.61 U. I5.1 43.0 U2? 61A4 0.2 73.0 67.6

25 6.6 10.A U.6 15.0 -47.5 57.1 66.4 716.2 .. 95..L

10 I" I563101. !t~jG4-VA-IL

13 151. 1So4

14urna t -A&-,.593~. 46? ~451

15 U 1 0. . lo0.01. It". 14. SM. OW1 10=0.
60 444. 001 965. 444. O OW.S 666 iWWO 660 1001. 1411.
10 N&45 fil.. =33. W3U 2W. 1166? ' 779.

is6I.16. O66. 4660 6M. 4001. 6AM7 StYJO Sol. 103.
34 254 IN?& as". 6161, MoI. SUmS iS. mi 155. rm53.
15 UM,9 30M.. A0161., .370. 7W. 19 1. 4601., 1605
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Moody APB

ANNUAL f~lAR C2NTR1BUaON-.J(MNTnlrrwj
SQ FT Pee lo rsSvdBy Solar

a 1.0 .0 . 3. 4,0 IL. 6.0 1.9 6.9 0.5
4 &0 &. t. 7.0 0.6 11.6 11a 1. 17.7 10.7
6 3.0 850 8.0 11.6 14.8 1?.? 20.? 2.6 26.6 20.5S 3. 7.9 ,,.8 16.6 0.7 ,,2 6 27.8 31.5 35.4 39.4

10 4.0 9.8 14.6 '19.? 4.6 20.5 34.5 39.4 44.3 49.2
12 &.0 .1. I T. U.VA A9.5 35.4 41.4 47.3 53.2 59.1

" 1 6.3 1 & 0 2&6 15.4 5 4 47.3 
M I. 62.0 

70.9 796 8.6

14 6.9 I 1 8 0. V? I.8 :34.5 41.4 48.2 55.1 62.0 6.0

is 6.9 17.? $&a 35.4 -4.6 GiX 6Zo o.,. 7.e as.
a0 9.6 1t.7 20.5 30.4 -40.2 50.1 66.9 76.8 6.6 96.5

-1.066 31.7 325 43.4 414.21 6O0 75.6 86.7 07.5 106.3
24 11.8 13.6 35.4 47.3 50.1 70.9 62.7 4.6 106.3 118.2sS 38.8 85.6 36.4 a1., 4.0 76.6 80.6 O2.4 11.2 128.0
as 1.6 27.6 41.4 6.1 65.6 62.7 96.5 110.3 124.1 137.9
an JM 1 0 4 al BO 1. 10&4 f 118.2 i 9 147.7

Dmu CN e_.T-U-wgrs)

3 GJ~ 17. '60. 14. 048 1*51. 1400 1666. 1675. 105
4 _141. 154t. 1251. 1866. 3065 2M0, 201 3335. 37M. 4160.

r= Ift" Of •W " W O M M

6 54 36.M50 L3 4149. 503. U85. 66071. 7505. 8am.
10 1041& !265. 313?. 4169.' 312. 6354. 7296 68M. 0363. 10423.Is 1351. 50. 32. 50. 6. 75M 875. 10006. 1125?. 12 .

..14 1450. 201. 4378. 13. 7206. 875 1021& 11674. 13133. 1458.
16 1108. =WG. 1 . 66171. 8336. 10006. 11674. 13342. 1000. 1677.
16 '156. S71. 5626. 7105 9361. 11257. 13133. 15000. 16606. 16762.:486. 4369. 634. 6335 I4. 12. I 14 . 1 7. 1 3. 20646.

"M. 46. 4M W . 0oI.. 145 137 I 16 345. 10 65 32931.
ii :05, uSM. .70. INKs 12506 1400. 17511. W1502. 12514. 85015.'.41 I. OW. OM1. I IO1.13 750 .0 1 23160. 3M0. 0..

21rM. 1 1o IMU. I 12e. I IoML I I ZINKI 14 I :2,16 1e01.42

WN. ua. . .ds. ! o Ia7 an.

r4 u & Io' I5o. .4010. 2$13 301I5 e4021. 4001. W&S1O4. 360. SM 3. 3615. 3i 6 4!M_. 41 677. 0M. S7M. 70.40L. ;.S '-8*_ 4051. 0606. MI. 705M. 6041. 9046. 10=
2 *69~ 113 370. 605. f05 7609. #05 0013 '11=5 '12664.- 10. 4001 M6i. T5WO. 0M46 1Ma64 -low 13516. 1I0M.

SWI 4W.16 11.' 1006L 5#M 164. 113. t14 t 1563. L1756M

*69.'* 656.' Mi. lem5 11m WI: "low.11U
Am.~~t Oft5 Am, -now. a'1 1 ef t. low3~ 40. 14,
l0ft 4 W& 0 i
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Mountain Home AFB

- ~~ANNUAL §OLA 22NUM1UTWO-t'IN1TU's)
SQ FT .Percet Floor Ar a 3rrl Dy Solar

3 . I .7 &5I 11.3 14.2 17.0 19 7 2.5 25.3
4 5.7 1.3 17.0 22.7 28.3 34.0 39.7 45.4 1.0 56.7
6 6.5 17.0 05 .34.0 42.5 51.0 PA.o 5 650 76.5 85.0

1 ,1.3 Z.7 34.0 4M.4 56.7 66.0 79.4 0.7 102.1 113.4
10 14.2 28.3 4 5 50 .7 70.9 60.o 90.2 113.4 127.6 141.7
s 17.0 34.0 51.0 6o 65.0 102.1 119.1 136.1 I.11 170.1

14 19.6 39.7 W.5.i. 794 9O2 119.1 13L9 158 176.6 * ""*
18 L71 45.4 86o o.7 11&4 136I1 15 . 161.4 204.1 "'"0
6 356.5 51.0 .5 1 IOII 127.6 I151 17 6 204.1 I ""'" '*""

20 35.3 067 65.0 113.4 141.7 11I 19O4 1=6.8 0""" I"'*"
* 22 31.2 02.4 93.5 I147 1069 I157.1 21&3 -- 0' I """I "
24 3o 68.0 10I 136 1 17061 so41 26.I '"" """so "*'

26 3L9 73.7 110.6 147.4 164.3 =1. 1 2560 '"* *""" I ""*

2 - 5.7 79.4 119.1 I16O 196.4 1M1 I ""t I*99 00"to settee

SQr! PFTrBoi seedy Soa
I~ ~ 1 Sn II II moil -~ +,I .1 ~ m ml,~ m

U1'51 6W- 2A. A4ft IM1 20L6 2354. SM5. 156.
4 I 01. IM. 1778. M6 SM l 3M6 412. 471L g$19. 5o0.
. 6 236 5 M 3 . .#M1 = 9.Ml I mI im l 10.
a 6 11, I M 6, 35 4 4 69 1 . 605. 0 6= 7976. 65.

10 1471. M,5. 44=. 0910. M8.7. I & 1034,0 I116M. I117. 14775.
1I 1773. 366 5019. 70M9. 1ift ' l106 1.411. 14184. I1651. 177.
14 2066. 417. 620. Of74. 160& 18411. 14479. 16546. 10616. *-to,
16 2364. 472 70M. 9M. I6iS 1414. 1164 1691a 2SM. *sees#

18 M 6. 5319. 7I97. 1 6o3 Ii 1 7. 57 1616L 212 HM, s "9."
26so 5. 59. a85 116I 9 1477 m l70. =a 2364& l" 0" ""

22 325M0 6501. I,#1. 13066. 10M. IM. I7 i "' """ I """
o$ 3546. 703. 106M 14l4G. 1,778 21276 SM66 '*es af"9' fewest
n 36-) 7M. 1184 I156. I 2ot gm. 1. " 0" 000 ' ""' "
25 .4137. 6274. 12411. 16646. Saw 24 4./ '9" *eoto 0" ee9",IM I+ l aw.l 1/ l m l3Ml no tose !00 ases**o*

-84 SM Jm P& r L-

IMlo X .I 1
SQlm I'm ?eawa Flee AUnaevd ySp2 311. 54. 16. I.21. 23. 26 21 14 21

14. 100,I 9"" was.276.361 '~'K
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Mountain Hdme AFB

- ~~A=NAL SLARCON=VR1BOl[ -WNl(M BTUs)
SQ FT pe,,t flw Az .S , B solar

On1 I ,,t n im -. I 'm 1 7C ImA
1 5.0 10.1 1& 1 .2I 2. 202 36.3 40.3 45.4 10.4
4. 10.1 230.2 I30.2 40.3 60.4 60.5 70.6 60.6 90.7 100.8

S15.1 20M2 45.4 60.5 75.6 90.7 105.8 121.0 136.1, 151.2
6 20.2 40.3 iW..5 50.6 100.8 131.0 141.1 101.3 181.4 301.0

t0 25.2 ;50.4 75.6 100.8, 136.0 151.2 176.4- 201.6 226.6 252.0
12 00.2 60.5 "0.7 121.0 151.2 181.4 211.7 241.9 272.1 302.4
14 30.3 '70.6 10.8 141.1 17.4 211.7 246.9 262.2 317.5 "'..

16 40.3 80.6 181.0 161.3 201.6 211.9 262.2 22.5 362.9 ...
16 4W.4 "'0.7 1361 11.4 US.A V2.1 317.5 352.9 00 0 '
40 50.4 200.6 151.21 201.8 5.o 3 .4 26.6 403.2 ... '"9 '
Z2 65.4 110.9 166.3 1011.7 277.8 332.6 30&.1 "9000 **0*900 9**

U4 160.5 121.0 161.4 241.0 302:4 .302.9 423 '* .*" *'*

w6 65. 151.0 in's 282.1 227.6 366.1 456.6 ''. *****9

6 70.6 141.1 211.? 282.2 .MO26 423.3 *'"" I"" ""9" "*'*

DLRCT GAIN DW'FRZNTIALC0T-WN1(r.1 .

SQ T ?.reaft Floor AreaSer~d fly sola
In .20 , A . fn , aIn o In ,a

:1 5w5 1169. 1754, 2235. W 2 3. 1107. 4092& 476 5261. SM45
4 1109. 2M25. 2507. 46 6645. 7014. 8163. 92. 10521. 11600.
Is. 1754. 3607. 5261. 7014. 676 108t1. 2275.I 14026. 1578L 17535.

S 2M. 4676. 7014. i 5M62 1160. i14026. 16266. 1 870. 2104. 23M0.
10 20. 56. 8768. I 116. 14613. 17535. 204581. 2260 .303. 2.
12 3507. 7014. 10521. 14026. 17M. 21042. 24549. 28056.. 3156. 35070.
14 4092. 8183. 12275. I136 20468 2. . 28642. 32M. 36624. ""'"
16 4676. 03M. 1401. 18704. 93M8. 2805. 32732. 37406. 4205. *''

16 6m. 10e. 1is . 21042 1620&. 3156. 26M4. 4204. " ' ""
so 66. 1190. 17535. 2 o. 2:15 5007O. 40015. 46 . """ 90""

6430. 159. IOS. 2571& 32148. 30577. 45007. 9"'"0 990 0 990999
,7014. 140M. 2104. 20066. 36M7. 42064. 49006. 0.'00 """0l "" '"

so 7509. 15167. 22768 3066. 3990& 45601. 63190. 0999 999 9*

go 61se.- 1636. 240340. 3* 22 WM 0916. 49&008. 990 990999 *99o** 9"egos
' ' ",,lI s=. 1' o 1 4 1 1""Ot I """"e I """" I goes*

- " L - |OL4 i 4 1--o. a a". - 11,

712 ." .. ' O141 5117 540. 403. 6616. 105I.
U., 14, 34? 40 8.' 71? 656 0 965 1167 1610 4230

% 2M. m OL . 9 60. 1". 126)o. !46 4.t I
Ill ? 'awl "a SM& 110t?. 140L 17M90 MV.2 118 . IN6.f

ft 6. 7117. 10K 140. 110. *,0. 440%. *6 ,9. . No5 3,563,
• 360.l 130 119 24l~ *690l*6. 646.lS II 4J0.l

A; .4m ) notlift ft" aft 10I.00..

6' 06.11. 191. ... . - . •~~ # 9,
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MIyrtu BosCh A"D

.v 1.2 13 3.5 4.7 &S 7. 5.2' 9.4 10U 11.7
!6 &05 7.0 10.5 14.0 17.5 31.0 65 36.1 31.6 35.1
to 4.7 9.4 14.0 1M 13.4 26.1 32.7 37A4& 4. "
10 6G6 11?7 17.5 13.4 2US 3M. 40.9 46.4 61. 55.5
12 7T0 14.0 21.0 36.1 16.1 411 40.1 86.1 63.1 7061
14 5*R 16.4 86.5 32.7 40.9 40.1 57.3 66M 73. 61.8
I6 9A 14.7 15.1 37.4 4&8 561 65. 74.8 662 OLD
1s 10.5 11.0 31.& 42.1 612,6 631 73.7 652 96.7 105.2
s0 11.? 13.4 36.1 4U. 68.D 70.1 51. WAS 25.1 116.D
So L 2L? 3 W7S6. 51.4 643 77.2 90.0 SOLD 115.T 115.D
14 14.0 25.1 41.1 8.1 70. u4s 66. S12. 125. 140.3
as 15.2 10.4 46.6 60. 76.0 91.2 106 121.6 1135 15.0
as 1DA 3L.7 4562 65.5 61.5 95.8 1145 130.* 147.3 163.7

In, , __

2 176. 3SL AM "a5 SK1 10O. 1135 1411. 16ow. 165

i4

-4 =53 70L 156. '1411. 1765. 1116 ISMS MW3 SIM. 3W3.
t6 65. 1S55. 1657 216 W 56 8.204 .1L SO 413L 4M65 41S1.
4 "0M 1411. 116. AM35 1627 413L 4635 0564 164M 7IM

* 86 36 . 6 5. 9 . i l0ll (1ii 1640 iiii . 136'0. 17416. 10466.'

1 21 1t6 36. =16. 460. Oft. 41L. IG, 1 . S1164
*,,462 1. IA 326 1 1 3 SM. 6ft .40. 1S OM 308?.
1 66 8k 41. 0. . 1. 7404 , 1LS. 1. 11. 861.
is 14.911 OM .4. 4 .ra4. . 8.1 SM 111.4 dI.1410L
is IN?. 6I 1 7.L -1m. 1886 166. 1719. INS. tows. S.

4so 5 n" .= 146 mi. 5 "M t 16 WooIne. .1W 4406. 466.

16 6.0 14 .0 I.0 816 6 71 4 06. ill 0 . 668 6. 70.

a 1040 UK. s. i.s. 46. 4. :=0L . 4521 9U.
N0 21. 8. 3.1 46. 61.* 0.N 8SA. Si6. 11It. i135
a 1m. I4M ,0. 61l.4i 01. 0. 114 116. 1666.
16 1. 8. 40 * .4M 70?. 11 15,1

_.1
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Myrtle Beach AFB

ANUAL SOLR, CO'r,, rUTowxUn-(i',l
•Q Frr .Percent Floor re scod 5olo.,r,,gnn Nn. I do 'an I an I m ano I o I '

U !,? 3.4 5.3 S.? '6.4 10.1 31.8 13&5 1362 16.8
4 .4 .7 I 0A.1 I15 16.8 o.2 22.6 15.9 S.3 33.7
5 5.1 10.1 152 30.2 15.3 30.3 35.4 40.4 45l 50.5
a 6.? 1.S 20.2 0.&9 . . 40.4 47.1 53.9 60.6 67.3

10 8.4 16.6 25.3 331.7 42.1 50.5 56.0 67.2 70.5 64.2
13 10.1 20.2 3M.3 40.4 50.5 60.6 70.7 80.5 00.9 101.0
14 11.6 23.6 35.4 47.1 55.9 70.7 82. 04.3 106.1 117.5
s 1.5 '26.0 60.4 6& 67.3 80.5 94.3 107.7 133.2 134.7

Is 16.3 30.3 45,5 60.6 75.6 00.9 106.1 121.2 I1O. 151.5
so 16.6 33.7 50.6 67.3 54.1 101.0 117.5 1.4.? 1&1.5 166.4
as I3. 37.0 55.6 74.1 5.6 111.1 129.6 148.1 166.7 160.2
34 :8.A 40.4 V06 SA. 301.0 121.2 141.4 161.6 151.6 202.0
s :22.3 -4"-15.7 57.5 oo.4 131.3 153.2 175.l1 107.0 216.0
23 13.6 47.1 70.7 54.3 117.6 141.4 365.0 6o.6 212.1 235.7

:253 o ./ a l an 101.01 26. 1 51 1'6.8 1 2 12.31 252.51

SQ FT 04emaiflow m $ Bev4y~e

4 664. 317. 1091. 365. 3316 . ml . 4445. 5306 I3 6SM
6 90, 1991. UK M. 4076 . 67. 72 66. 0.M
a 1827. VI. 1O6. 000 6056. 162. 020. 10916. 31144. 13271.

40 IM0. 331& 46M0 0L5 UK54 6653. 116I2. 1W!1. 1402. 16566
It M09. 2961. 567M "I6t 9653: 13044. 13034. IS02. 17915. 19006.
14 3Oft 4640. 6S6. 6666 11619. ISM.4. 3256. 16570. 2060. 23234.
W6 054. 6606 7102. 30616. 13371. 3105, 13579. 21223 2366. 26541.

is SM66 6SM2 305K 3154 14=9 110s. 1000. 1256. 3661. 29650.
so 1516. Oft0 306 I= L 1606. 1006 024. 041. 2065. 33176.
So SM 71199,6 10666 14636 NUT67 21636 ON646 105. 38045. 36454.
34 SU1. T630. 144. 1AM6 WI606 W63. #0. $1649. 3666. 39612.
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"8Q VT Percent Ploor Are Served By biero n'a n d mI ' I n a n i m n I 7 n w a n I i n n

a 60 11.0 17.9 23.6 0.6 35.6 41.7 47.7 537 60.6
4 11:9 3.8 35.6 47.7 00.6 71.5 63.5 05.4 107.3 110.2

6 7:9 35.6 53.7 71.5 8.4 107.3 125.2 143.1 161.0 178.6
* 3=86 47.7 71.5 95.4 119.2 143.1 166.9 190.8 214.6 236.5

10 206 59.6 a0.4 119.2 149.0 176.6 206.7 23X.5 26.3 000*0
12 316 71.5 107.3 14.1 176.8 214.6 250.4 26.2 "*90 *0000
14 41.7 6 3. 125.2 166.9 206.7 250.4 202.1 33.8 "90* 000s
16 47.7 95.4 143.1 190.8 236.5 26.2 333.8 *',** ,*0* 000040
18 53.7 107.3 161.0 214.6 258.3 321.9 375.6 ,*'** *o ee **o*
20 50.6 1192 176.8 23.5 I. 357.7 ***ge* ***.ee oo*9o* ,o,
U 66.6 131.2 106.7 26.3 327.9 303.5 *@*@ee eooo* **oe* g eoe**

at 71.5 143.1 224.6 26.2 357.7 426.2 soosee eeeee sees**
25 77.5 15.0 22.5 310.0 367.5 00* ee** see*** oee,

&S 3.5 166.9 250.4 333.8 417.3 o0-0** **so ***** ***oo *@o**
10 6 1 .I M.3 W7,.7 4.1 $00000, **ee* **so** 0*000. *o00*0

SQ} FT Neroent 7m Ara Served By SolarS Qo o F T l 0 -i n l AI I s a l o 7 ft o I o

a 706. 141. 2124. 340. 3 434 4M6. 5 4. 6372. 7060
4 1416. 2 424 64. 60. 8406. 9013. 11320. 12745. 14161.
6 .2124. 4248. O2 6406 10621. 12745. 1480. 169. 19117. 21241.
6 2 604. 8496. 11*0. 14161. 1I3. 125. 267. 25460. 2021.

10 1540. 7060. 1021. 14161. 17701. 21841. 24781. M21. 3160. "'*"

12 4246. 6406. 1245. 103 21241. 3546. 29738. 33966. " 0""
"14 4166. 0913. 1460. 19625. 24761. 29736. 34694. 30650. **'*s" #**go*

?16' 564. 11329. 1603. 21057. 2821. 33=6. 3900. **e* *t s****

15 6872. 12746. 19117. 15460. 31652 35234. 4406. * so ** , ** -
Q0 7060. 14161. 21241. 12I. 34. 414a3. ,o*es ,,*,, , ,,,0
US 7786. 10577. 23i0 31154. 36641 46730. o*,,,, ,o,, wo*,,. *,,,.

1 46. 1 . 25460. 3=6 43462. 509M0. **se ***s* 000000 4000.

I I4. 1640. 27613. 36616. 400M 0o*.1*.. *o0 **,,o* *too*

US 0131. 1I5. 2736. 3065. 4966 3 0*. 0 *$**s" o #*"*** "**s

20 1 131& 4WM 510 1go#O ~** I*~ oso g ** * 00 ***

I - -. - t.~U 1ia .W 4.I I ! s.~ - -7. -~ 5. -'

"is I oti06. I m 8o.1 75. 365 I 30 6103 aet. 6011. I640. I 75 1567."0"

Be FT PwOM Plow Area Served D oa

4m - ny af -S 4m i.m w.~ im TM .
4M 11 I 5. 518. O8- 67 1 . 12021. 13730. 166. 17174.
* OW6 SM15 7735 ISM. 26. 56 1603. 0606 23184. 170

6 M O4W6 1560 IS4M133 114. 06605 24043. VO476 30932 34347.
40 4106. O5W?. I1S6. 1714. 146. 1790 3004. 34U4. SO4. s ""

23 11 5.I 10304. 1501 20 0 0 19. 1 3 . 41316. 00O00 000900
'14 6511. ISM1. SOW0 *S . 3064. 36064 41075 46566 4#04 oose

OW 56. IV*0 $Oft6 *O476 34307. 412M* 4066 *tooo ***so ooos
is:fl1 .I 15 lo 43 1 41 1611 416W& I400. I "* **" ****
%0 06. i714 !. 34!?. AM4 811.1. t"- "*" 1"** ".

1lw gl1o. j6.fma 47,M. 6,, *so** 0000 $too "go"

- 1168 . ... . 441 6614 • .
low am 

09040 000w "Of" soft"... 
*i_ ,"'

4.-' **.vee so*"

- -.. -

~~• - _ _



Pet-rsn AFB
ANVAL SOLAR CONTP.BUTIO-KWUUBTU'u)

SQ FT Percent Floor Az.Served ft SolarI~no 10 fI m M I M- fn5m l I 0

2 .1 6.3 0.4 12.6 15.7 18.9 22.0 25.2 25.3 31.54 6. 12.0 18-i 2.2 31.5 . 7.8 "4.0 5.3 5.6 2.9

18 .4 38. 28.3 3.8 47.2 56.9 66.1 25.5 354.6 94.4
3 12.5 25.2 34.8 10.3 2.9 73 50. 100.7 113. 125.8

10 15.7 31.5 4 1, 62.0 7306 2434 11.12I.8 141.0 157.3
41 75. 5 8.3 15.0 186.6l301.0 I 8 ".6

14 22.0 4.0 86.1 88 1 110.1 628.1 154.1 17.2 196.2 200.2
is 2.2 50.1 75.1 100.7 12.8 161.0 M2 201.3 26. 251.7"
30 28.3 4.4 54.9 113.3 141.6 IWO 196.2 M.5 SKS. ZB&.2 0 1.5 62 .9 9 4 .4 12 5 . 8 157 .3 1 6. 8 2 2 0 .2 25 1.7 M Il 000000

:22 4.0 0 .2 10 .8 1 8.4 17'3 0 20?.0 2422 27.0 11.4 00 * 0

2 17. 5.5 113.3 151.0 127.8 18.5 264.3 302.0 000 226 052

.2 40.0 01.0 122.7 163. 204.5 2. 34 051.3 5 .2 0 0 4576 06
6 ".0 1.1 12.1 17. 220.2 4.3 304.3 32.3 101.0 07000

630 47.2 04.4 141.6 1 406 20. 0 . 710.3 61005. 08 1016

ammr CAF Rm, mm coST-m1r5,
in I go m AB 70 PA

1 0 1 2 1 . 2 4 . 3 6 1 3 . 5 0 4 6 3 5 6 7 6 3 . 6 8 9 . 1 0 1 6 . 1 1 4 4 . I 1o 2 1 1
1 1 5 3 . 8 . 101. 27. 152 . 06 7. 10 . 1373. 214 .

14 1 . 01. 5 3. 7 0.. 1 677. 35. 4 3. 16. 16.

a 16 0-- 30 4 068 -i O . 6 . 01 . 1220 . 142 36. 8 370. 1 304. 0 6.

10 1276. 2427. 13. 952. 1140 1726. 16016. 1060. 30440. 12860.

2 0 3 6 2 . 05 0 . 4 7 6 2 . 1 0 1 6 . 2 7 1 . 1 9 5 Z 1 0 7 7 . 2 0 3 3 16 . 2 i. o 5 - , o

24 79. 559. a . 71116. 139 . 10677. 1 57. 2371. 251606. "'""

3 80M. 06 101. 130. 1 533. 1 81W. 124. 440. 18 4. ...

i5 3 0 66. 6 415. 1 8 1 13. 1664. 196. 350. 2 4 3. """"

so 3 5 0. 7 1. 1 0a. 10 06. 1 7 5. 153,6 3 9 4 243 o" w * "t'

-2 279. 5U m0. 111 ,143 L IW f197 . WIGS. -000.

at 36. 6. 109. 14 I3. 15. I37. 1354. 2404. 9"0067 63.
4 336.1. 3 15. 324. 3N0. 438 6034. WO0O. 6604. 0750.

as 1065. 3176. 3657. 14616. 44. 21354. 76334. 672 96000 00.

'6 15. 30 . 4 1 0. 30. 713. 10164 11616.m 1306. 149010 1 78. 51440. 766. 1076. I 16m. 130 I 14530. 16865 161".
M 17 435n 6 6 6. 1306 164. 17m2. 16. 31730.

16 1 9. 766. 6 . 1 6. 14165. 21746. 8410. O8. 3 6 . 3 8K9

4 7 5 1 6 4 11 ? . 1 6 5 1 . 3 6 6 . | 3 8 1 3 . m9 a1 3 7 7 5 . ' " ' 9 . ' " 9 .
T24 L 1 45L 1 . SM. 1D 5. S M1. 808.. 903C ., . SK228

IS_

r- 

1 

4



Paterson AFI

6NUAL. 
SOLAR 

CONTRIBU'INoTKI(HI'su.

3Q TPercent Floor Area Served By Solar
in0 A7B 1 m an i n

5.5 11.0 16.4 21.9 27.4 P-9 36.3 43.8 49.3 54.8
•4 11.0 1 .0 32.9 43 .8 54.6 6t ? 76.7 87.6 96.6 109.6

so 16.4 32.0 49 .3 65.7 2.1 96.6 115.0 13 1.4 147.9 164.3
'8 2 1.9 43.8 "615.7 87 .6 100.5 13 1.4 15 3.3 175 .2 197.1 2 19.0
10 2A4 54.8 '82.1 209.5 136.9 104.3 191.7 219.0 246.4 273.8
12 32.9 65.7 16.6 131.4 164.3 107.1 230.0 262.9 295.7 328.0
14 3 83 76.7 115.0 153.3 191.? 230.0 268.3 3§06.7 345.0 363.3
16 43.8 87.6 131.4 175.2 219.0 26.9 306.7 350.5 304.3 -436.1
16 49.3 98.6 147.9 197.1 246.4 ;205.7 345.0 394.3 443.6 492.9
26 60.2 130.5 160.7 241.0 301.2 *361.4 421.7 481.9 542.1

24 65.7 131.4 197.1 262.9 328.6 .394.3 460.0 5M .7 0"e* eoe
26a 712 142.4 .213.6 264.6 356.0 -427.1 496.3 569.5 *eeee "eeee
30 76.7 153.3 230.0 306.7 383.3 -460.0 836.7 613.3 *e"ee eeeeee

-I0 ~ 154.3 248.4 1 .4.9 1 2 .0 1e 1E 90000- o*0000

DIRECT GALK DIFE~UiIMI CS-*V x

Q 1Percent Floor Area:Served By Solar

1 _ 1 20 1 -l 4 
an s 70 n o an I na ,

2. 81. 100. 1M4. 06 2W0. 3000. 3610. 4011. 4513 5014.
4 003. 2006. 350 . 4011. 5014. 8017. 7080. 602. 9086. 10029.
6 1504. 3000. 4513. 6017. 7591. 90 I0 . I1S4. 2353. 15043.
6 20 . 4011. 6.017. 80O 3. 10029. I120 4. 14040. 16046. 18052. 1 05,7.

30 2507. 8014. 7521. 10029. I1253. 15043. 1750. 2M7. 2M . 25072.
12 3W009. 6017. 9026. 12034. 35043. 16052 21060. 24069. 27077. 350 .
14 3510. 7020. 10630. 14040. 1750. 21060. 24570. 20060. 31590. 35100.

16 
4011. 

8023. 
12034. 

16046. 
2O07. 

84069. 
21060. 

20. 
36103. 

40115.

18 4513. 903. 13539. 10. 32564. 27077. 31800. 36106. 40616. 45129.
20 6014. 1001 35043. 3 0067. 25072. 30036. 35100. 40116. 45120 .
22 8516. 11032. 16547. 2063 M779. 33096. 39610. 44115. 49642. 9*

24 6017. 18034. 1008 . *4069. 30068L 3610&. 42120. 4617. 0*00 "'"
o 6519. 13037. I1n . 280 4. 30 111 I M112. 48300. 83149. 40" s I "'"

7 00. 14040. 21000. M 00. 36100. 48120. 49140. 86160. ,,.,,09'
30 21, , . 5611, 3E B IW , I 12L MO M i . .I .I.-

SQ FT lPercent floor n Se d 8 Solar

a 60. 18 0. 1631. 8441. 6051. 0 1. 4271. 4I 6 . 54 2 . 6 108.
4 1260. 2441. 311. 462. t M 543. 63. 10964. 2304.
6 114. 361. 8492. 732. 010 1014. 12814. 1445. 166. 1606.
4 26341. 4661 723 #M6 ISM0. 14645. 17066. MWl? 2166. 34406

10 311. 6109 . 9153. 1S 04. IS . 1 3 6 31357. -2440 . 7480. 30510.
1 3661. 7311. 10614. I645 1MO. R1M. OW. 1010. 3 1. 3W12.
14 4271. 653 12614. 176. 813.57. IBM 360 34172. 3644& 48714.
16 486 . S . 14640 . 11514 . :4406 35360. 34171. . 6 3.3 W 410 L 49 16.
16 5406 164 . 14476. I BMW . 11,740 . 1111.. ,e& 44427. 04019.
s0 6 41. '1115 4. I16 06. *I SONG0. BOOM 43714. 436116. SM & 1 00"s
A GTI . "348 . 1 . U 80 MOM . 4 0 . A63 S. IM . 3N56 , 0...9
so 7351. 3494. 31IM. am96 312 43M5 48p. O f. Oft* ~"*
* 7911. "A M66. 11 5 25 6 . M W M M ISS. $0. 0000" '0..
U SM43. 700 . I11041. 54411. 46 14. SOW . 35 1 I 4 0. 9 " '"

*'~ h m m



Pl.tsbhurb An1

SQ L Paoeut Plow -Aea Serv By Solar
t m 9n nI An . a an I".0 I an I

a 6.5 13.0 19.6 2M.1 3.6 3.1 45.6 M2 56&7 5.2
4 13.0 25.1 X1Y 52.2 6.2 7M.3 91.3 104.3 117.4 130.4
6 19.5 39.1 56.7 7.3 07.6 117.4 1360 156.5 -175.1 0000"
a 26.1 852. 71.3 104.3 130.4 16.5 18.6 0 1.? 00*0" 0000"

10 32.6 65.2 97.5 130.4 163.0 16.6 226.2 " 00 000o0
12 30.1 78.3 117.4 156.5 1i9.6 234.6 eo*** see*** soo*** *oe**
14 4.5 01.3 1X.9 162.6 2.2, 21 t .oe. *so*** *s" eeee*
'16 52.2 104.3 156.5 2067 20.9 *ees9 oeee, seoe eeo" gooseo
is 56.7 117.4 176.1 2345 20.5 **soo* eees, *to"* te ooeeo
20 6.2 130.4 -196.6 2603 326.1 **oo* **e** .eeoe ees.. *esteo
23 71.7 143.5 215.3 266:0 36.? to*** **sees **go** 9090" e9

34 76.3 156.5 234.6 313.0 00#99o sees** 9999 ooeso o**** to***
26 84.8 160.6 254.3 3390.1 eoeo*o 000040 9"000 "**o 001 *o **
26 91.3 12.6 :M 30 s65o3***e eeeee eeee e oooe ..... o eeegee
3 0 97.8 195.6 1 mG6 38,1;B eee eeo*ee ooeoo~ ~

SQ if Percea t Po Area Served By Soar(.1OlOll 1G 2 0 IAn n a .J n 7ft an a n inn0
2 917. 1854. 2761. 3709. 4036. 563 6400. 7417. 6344. U72.
4 1854. 3700. 56 7417. M I 112. 1260. 14634. I6. 18643.
6 2761. 5563. 0344. 11126. 13907. 1685. 1470. 2225. 33033. *e*e

8 30. 7417. 11126. 14834. 1843. 222 2g6. 29M6 9. * * ee
10 4636. OM 130. 18543. 23179. 27815. 32450. so**** ****so *ee,,
12 5563. 11126. 166so. 22252. 27815. 33377. 0000 0*0** -oo eeegeo
14 8490. 12960. 19470. 25960. 32450. 38940, ****so *eese eggs** *** * *
16 7417. 14834. 222. 266. 37066. 6009** 9****0 ***** 9**** *0eeee
16 6"44. 169. 25603. 3337. 41722. 000000, 00000 *e**e0 .Oeeee
20 07 16543. 2515. 370L. 46356 000900 *so*** *eove *e**, e 6...

22 10 . '3. 05 40796. 5 0003. s**** ***,** *0eoeoee 0*
84 11126. 222 4403. oeeM, es ees **o*so ***to ***so ooso*

M5 I0N. 24106. 16150. 4812. eogesw e0e*0 eee*. 9,4999 eeo* eooeo
IS100. 950. 36W40. 51930. 0o00ee00 e**to eee e eoo*. eeeC.. ose

-O - - .. -411 . a S 0,, -0, - - .... , - -,0, . ,,

- * ......... Ai, &0L-!I(i(L' - -

SQ FT Peren~t P~w AaW served By Solar
,m 10 i.. I i .l _ -] -l . . fn m I20 1

2 1119. UK 3357. 44M6 5664. 61?. 783 51. 1M0o. 1116.
4 U M05 447 6713. 6 M1. 1116 13426. 15664. 1705. 20139. 3M7.
6 3M. S1 10916 1342L. 16783. 20139. 406 S655 30M0. "°"
* 4475. !Mi. .1342L 1790 L =Sr. I s sM. 3i8. MWu " ,o,, I "**

10 SM94. 116 67 *23. *7n3*1. IM. 3920. *ooo,, *,ooo I"**
Iss2 YI 67 3U1425. 013MR *6862 33665 40276 0*000 *04 0*0000 ecece "e.
14 iNm. 4. 36M 313M 301I0. 460f. ,--, 00** ""C" "-"

S ,110N,. 'to3o" o 47 60346, OI"* .**' t**o "'" * " " *00
* .I.I 67-. 30666 44784. 1WM6. |"",0, * """ 09010 e"o, estate

s 16557. 16. 9 *4in6 si?. s/e too" o .,,i **"* 0""-e ISM 4.lam ! 0s1 m"e " "'" ee".. i "" l ""

n Ul ..,.! ml ~l 1- " Oi **soft f" - "'' l" 00 "s""

Am 1m ., . : mm [,- , -- e. t .-

1L. _ _



Pope AFB

AQ FT Patu hoer M Sevd ny Sola'2' ,o ia O ft I 'O Mo , . , . I " I " I "

a 14 U 4.2 56 7.0 .3 IL?. 11.1 13M 1.
4 3. &6 6. 11.1 13.0 16.7 19.5 :is.? 15.0 37.6
6 42 6.3 1S.5 1M.7 3oI 15.0 29.3 3 3.4 11.6 41.7
6 5.0 11.1 M67 213 27.8 33.4 13.0 44.5 0.1 55.7

10 7.0 13.0 20.9 27.6 34.6 41.7 46.7 .55.7 63.6 69
1i 6 16.71 MO U34 41.7 50.1 56.4 '6 l 75.1 635
14 9.7 10.5 35S 39.0 4.71 6 2.4 65.3 7.9 57.7 7.4
Is 11. 993 334 44. 56&7 66.6 77.0 '89.1 100.2 111.3
is 1. S0 37.6 5S1 6O 75.1 67.7 100.3 113.7 13L
so 19 27.6 41.7 5L7 6A a3.5 97.4 111.3 11.2 139.2
22 1M3 30.6 45.3 61.3 76.5 91.6 107.1 13.5 137.6 153.1
34 1M?7 33.4 S. 66 63 100-2 11& 133.6 150.3 167.0
i6s 16 5.I M2 54.3 74 90.5 106.5 135.6 I4.7 IM6 I50.
26 11.5 35.0 56.4 77.0 97.4 116.0 135.4 155.3 1M53 194.6

I 9, -i 41 . .I -, .0&0 1. JI 1 16 L . o

IT Hl inAt N I . Ioe_ o _.

a oS. 40?. 610. !614. I11. 121. 1484. 14i I 61 o1o1. 30

4 07. am sI IS SIM.I . 6 =. 3 3 4.M3.
0 610. 1131. 161. 3441. 30L 3SM 4273. 4W3 54S3. 6104.

a 8 1 4 m s . 1 2 2 " 1 . 3 2 5 4 0 0 4 M N O .i5 1 7 3 B C I 6 1 3L:e I e e .10 1017. 2035 300. 4060. 56. I1o. 7181. 5136 9155 10173.
12 1221. 2441. 366. 4863. 6104. 733. 854 9766 1066. 1310.

1 4 14 2 2 8 4 4 9 5I7 7 121a I e & : o . O N 9 Mm a .I 1 13 9 & 1 1 1 4Uia m16 165.l 3156. 4 .L 0511. 613.l 9766. 1130& 1M1. 14649. I1M.
16 1631. 36L 54". . 734. 9150. 69. 136 14t./ 16460. 16311.
,0 21M35 409L. 6104. 8135. 10173. 180M. 143a3. 94970 I6M1. 3034L

26 S36 4470& 6714. 6S53 11160. 13486L 150L 1M304 3=14Z. 3360
34 3441. 4M&3 73M4. 9766 IBM0. 14646. 1706 131319M 73. 44"14.

86 865.5M0 79M5 IMM0 1331 1I66M 16514. 31155. 3264. 3544.
38 2646 5607. SM45 11360L 1434L. 17060 1306 31757 3626 3464.

0 306L law, kM E I Ie

Sm rL. Sag ft 6 . ~
a at a60t a&0 1160 130 1SOL 1SM SM ni10 3*3.
4 O60 110 1610. 31M 3 SM 735 335. 30M 447L 5G6 lSM.
6 6N& 160. 31OM 350. 413L 6ML5 5WT. 6717. 7"57. UK66
a 1110 3165 3ML3 4470. OWL5 6717 707. SOL5 16OM6 1111

110 100. 37ft 4166. 6666 6ON? an6 973 11195. loft. 13594
18 1ism W25. 5OWL 671. SM5 3690 1176. 1846. 15133 16o15
14 166M 3016. 567. 7367. Of3t 11756. AM14 S6M3 179 1361.
16 31L5 4476. Oft?. ML SI 1331. 16613 1763 4061. eS.

16 l 8 S1 M WU73. 10070 1364L 15113. 17 IWIGL Oft7. 3S65
sm oft35 66 SM66., ISM1 IWOL s m76 19631. am60 g379E

a0 301 6167. w., Ism6 1666 1847m 81e1. b6065".
IN SM, 3717 low6 jou . 166 3 1 L~ Oft. IN. low

a"365 73M7. 2661*. 1461". 181i1 S261 'in W0. oft 36636
Mod 32 z91 2170 18. i I1. I I= . 60 ism 81

_ _t



Pop. APB
-A N NU A L S O tA R c o Nm tIBI, o N - N M %u , ) .. .

s Fr Pmut oo, ArFT SeedD soar-
f.I' m Imn t m m I ,m M An m wm'

3 3,, 4.6 U 11.1 11.4 13.? 15.g 16.2 30.5 -m.
4 4.6 9.1 117 16.3 :3.8 27.3 31. 36.4 41.0 45.5
6 5,6 W3.? 20.6 V.3 'N.2 41.0 47.6 54.6 61.5 06.3
6 0L. 15 l M.9 35.4 .45.5 M.4.6 6..6 7 82.0 91.1

10 11.4 0l 34.8 45. 5.0 616. 79.7 01.1 IO. 213.0
I1: 137 27.3 41.0 -54.806.3 2SZ. 90.6 10 .3 123.0 130.6
14 150 ' 313. 47 '3.8 70.7 IL5.6 111.6 127.5 143.59 15.4
1o 16.2 30.4 54A* 72.90 1.1 3153 127.5 1457 163.9 1IO.
16 38&5 42.0 6I .0 00 IdtO 1250 143.5 163.0 154.4 204.0
s Xl &1 485 66. '01.1 113.0 138.6 160.4 162.2 204.0 27.7
ga 3o $01 75 1 100.3 135.2 150.3 I13 3o.4 325A 250.5
2 4 3V.3 64.0 BU. 100.3 1M.6 163.0 101.3 28.0 245.0 2.
35 I36 55.2 6l S 113.4 148.0 17.6l M7.2 236.5 356.4 20.0

e 31.3 86..5 0l.l 137.5 16.4 11.3 23n.2 255.0 206.0 316.6

BQ IFTflair Area 3erve By Solar
a _, _o A1F0 -1 n .L -,

3 3,7. 754. 1131. 1SM. 166. 2& 2640. 3017. 3 . 3771.
4 754. 150. S& 3017. - 3771. 466 5N0. 003C. @70. 7543.
6 1131. . 334. 465M 07. 6S0. . 00 51I. 10163. 11314.
6 1500. 501?. 4516. 3 M3 0051. 1060. 12060. 13577. 15086.

10 I6. IM. . 6 . 7543. 0435 11314 13200. 1IS65. 1.IM 18657.
12 22M. 452M. 6M. I01. 11314. 1357,. 15640. 18103. 3366. 22 0.
14 2640. :5M . 70M. 10500. 130. 16640. I1646. 21120. 2375. 26400.
1s 3017. 6034. 081. 1 . 1505 . 1410. 21120. 24137. 27154. 30172.
is 33W4. ISoM. I1o1. 13577. I1M 20366 237M. 2714. 30540. o33043.
20 37 . I7543. 11314. 1I5K 167. 2260. 26400. 3017 334&. 37714.
13 4140. IS60. 4646. I16504. 24& 3460M . 20O040. 33185. 37337. 414 6.
a 4M16. '9.051. 1357. I1610. 1260 27154. 316 0. 36M06. 40131. 45 63.
IS 4W8. 0O. 14703. 0S. 2454. 2041. 34320. 302331. I4M. 46M .
a 50. 105059. l54. 21120. 28400. 1600. 3060. 43240. 47010. GR.

-,-,.-- - . - ..

OQ FT loo r..A a Serwod Bysoiar
16- .JL ad .A& im so 110 _n

44. N0Y. 3163. 35t4 ' 6 3731. 3115. 300. 403. 4536
4 00Y. 1614. MI. SM. 463L6. 44&. 6350. 7257. 6164. 0071.

.11 1361. ;02j. 406M 6443 634.' 4,164. SM3. S066. 12846 13607.
's 1614. 'SM3. 0443. Mg1. 601. 10666 1370. 14614. 1665. 16143
10 SM.6 -. SO04 Mi7. 116 186IS07. 10575 16143. 10431. MO678
IX M18. *d43 8aO4. 10M 13WQ. 16326 101W. $1771. 4463. P314.
14 3176L '0. 66M. ISM0. IW6O, 1065 3MM4 400. OW5L5 31750.
w6 3666.. 1? OWS. 1414. 14&2317M. S40. 1036 265? 61365.
I6 4m66 '164. 1346. IS65 20 301. 646M 0 56 3365. 368. 4062.
U 46M5 V*1. 115. 14&14 1175 3734. 31780. 3615. OW11 3P5.
N 4133. W&76 1 ISM 3104& U MM56 3408 14. 44600. 46563
14 6444, Ifft3 16356L 41. *MC14 388. UM00 O3543 4666L 3418

.4 IM6, 1 18 W .OW 3646 MM76 41376 47131. MW6 81M356.

--66 - W - ------
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Randolph AFB

ANMMA OLAR c.NTHMn MrM UB''.)
SQ F Peregnt Flow Area Served.m ln~m a n l so a I M A M

2 .8 1.6.4 3.2 4.0 4.7 5. 6.3 7.1 7.6
4 1.6 .1 4.7 .3 ?.0 0. 11.1 11.7 14.2 15.8
6 2.4 4.7 7.1 0.5 11.0 14.2 16.6 10.0 21.4 3.7
S .(3.2 6.3 0.5 12.7 15.6 10.0 3. .3 86.5 31.7'10 4.0 .0 11.3 1 . 6 10. 6 I.? 2.7 1.7 36a.6 36u.6

22 4.7 1 . 5 14.2 6.0 3.7 35. 3. 6.0 48.7 4 7.5

I 14 5.5I 11.1 1 .6 8 .2 7.7 33. 38.6 44.2 4 0 6.4
a6 . 3 2. 3 1 9.0 35 . 1. 7 I8. 44. 67.0 6. I 1. 3

36 .1 ] 14.3 1.4 2.5 5. 6 4 .7 4 .5 7.0 64.€1 71'.2
0 7.0 5. 6 I 1.? 1. 7 O. 6 47 .4 . ? 71. 2 3.6

s . 7 17.4 6.1 4. 6 43. 5 . 0. 0 . 6 .8L 67. 5
214 0.5 11.0 16.5 60 4 7.5 33.0 66.8 46.3 660.6 0.0

so 10.3 30.6 30.9 41.1 GIA 61.7 72.0 SL. I .6 100
as 11.1 2.2 33.3 44.3 6,4 6.W5 77.5 66. 0.7 110.8

J LI A L !L p 7.6M L fl& a J Me LIZ

3 0 1 .9- 1 O I M G I Mo I O 1 7 1 I- 1 N . I If t I H

&IL 1 O I=. m l . - 'm.l A. ml ..
I 130. W50.1 3,. 616. $ 4.l 77. .7. 10I 16Sl 13s.
4 4 0.16. 1?. 5M 77126. JOB& : Oft 1614L20. 3 2. 36e1.
a MS.L m. IISL . 115 104. :MSK 2721 3106. 3466L 367?.
6 e 516. 1036. 1665 3 01. 3106 3. I '4146. 466. L0.

1 !!5 12=6. 1343. 3M. 3M. 3'S?. 4535. 51l. 6SM0. 6473.
is 7"7. 155. 3MW 3106L M. 4664. 544. V1.1 6O 774.
14 i07. 1614. 271M. 3630. 4635. 64. 0348. 735L , 66 9066.
i1 10M. 307M. 3106. 414L16. '11 . 71 55 63m 933K. 103io.
is In. 33S 349. 464. 5630. 666 612 SUL 10404. 11666
so I1 3 =I, 31. 307. 5162. 6l1l 7774. Oft 1061L 11660. 1 6I
u 143L S 4V6. r. 1 71L '061. 0O. 11401. 1W. l14 .
24 HM 3106L. 4 . 1I21 7774. US. 1060 16S36 36M 1667.
s s. a. M UK . 6M. Ioio. If1"o. 1 010L 1I7 130. |166i63.
36 1614. SM6. 5443. Ina6. SM. 0m 1ISM. 14511. 1am 1l1okso 1 . I , M 0 1 I7 M , TI?. I t 10, 9l 4, 1001 l I7.1 N, I 1.1L

- *~3*unL DWYUUILL -CM-1I4v .
4 IT PIW AIi Sorved By Solar

, i in. s. ,M. OM. SMn . 14K 10a 38OL
4 SOL. N0166 1415. tM3 2W&5 364. 3610 . 3 666.M

28 1MI. t0In 364. 411a 00~. Sn. Ift. 4W6& 41 SM3
6 1466 Aft6 110. Mt. SM6 413 10f 1OWL 1Oft M&66

so 16it 6664. we. SO 4m. am 04 ML 1 14K 3 1a 91.
to Im6 am66 SM. 733 "ft. 236? "ml3 am96 an32 16~.
14 3IM1 4914 UK. sift. "1 13* 11*9. 63. lion6 3m7m

lot 3 wit 4666 SM66 ~I6. W4 A low3 ism6 is=1 so&31
to 1312.M 4 04 0 11. *W W.W 1165.161 466 13. 1k UI'16.

It SM. 919 N66. IM1? ImmN 10m td60 i6636 363

_2 ma 41 ni *m sw .ah
IS Sft o Im 4M. *% I2Af



Randolph APB

-, .ANNUAL SOLARCOfftM 1tON. --l T ' . .
SQ,? ~Percent le AMe ae"vd 87 ola

16 In in An ma I an -M an n
2 3.3 31 32- 4.5 5.4 6.4 7.5 6.6 & 0 ? 30.7
4 1 4 .3 6 .4 5 .6 10 .7 1& .9 1 5 .0 1 7 .3 E,3 3 1 .5
to &2 4 I.? 12.9 26.1 I.3 U5.S S.8 35 ,0 M 33.2
8 4.3 86 1 , 17.2 21.5 5.6 30.1 34.4 30.7 43.0

to 64 10.7 16.1 21.5 26.8 32.3 37.6 430 48 5 3.7
18 6.4 139 19.3 25.6 33.2 35.? 48.1 51.5 SLO 04.4
14 7.5 160 32.6 30.1 37.6 45,1 13.6 01 67.7 75.2
34 LO 17.8 35.8 34.4 43.0 51.5 .01 6L7 77.3 6L5.
1 7 33 33.0 .t? 403 S.O 6T? 77.3 67.0 65.6
20 .0? 31.5 32 43.0 5T.7 S4.4 75.3 65.9 6.6I 107.4
at 11.8 U6 30,4 47.3 5W.1 7M.6 S2.7 I .OU 114.1
of ]8.- itKI 3L ? .6.5 64A 4 T '. 90 , 10& . 1 lM 0 1 0
u 14.0 37.9 41.9 85.8 0.6 686 97.7 111.7 12L56 130.6
a 8 M O . 3 0 . 1 4 5 .1 4 0 . t "75 2 I M ,8 1 0 5 ,; M 3 1 .3 L 3 1 5 0 .31 .6 31.2 4 8. 1 1 SL I 119,8 12 .I 14L6 1 1 11

C A o2M M SOM CO LT- I l rf ). . .Percept Fleer Ares Ser~ved D, Sola 20 'M I o An en o 1 7o Pae i no ti

a U 0L 50007. M 66, 19. 148 1746. 1368. XU6 3431
4 50. 9 149. 16O6 1435 26. 347. 3006. 4486. 4695.
6 746. 140 4. 307. 374 4436. 5845. 50. 6744. 7493.
6a 6. 195L 27. 366 46905. 9 6664 6 O3. . 6 36t3 1.

10 1246. 340 3746. 49 6344. 7463. 742. 6661. 1186. 18465.
13 149. 2117. 4416. 56M. 7493. 6663 10480. 11350. 13487. 14065

14 1746. 3467.- 8348. 89M 6742. 10460. 12216. 13967. 15736. 17484.
*16 1365. 306. 16M. 70L 9661. 11966. 1396. 15685. 1796. 1996.,,. .

,.,Soo
,0 149L 4605 7493 96. 126 149 . 17484. 19N6. 33479. 1467.347. 6W 10. 195. 1764 060 847 . 397 .317. .36?

0I47. 5465 6 .S1 6 . 4137 ?. 16 64 19 3 . 2139 4. 247 ?. 17474.
as U2. 5664 6 11989. 14666. 1766M .090g.377 366S. 2
NO 314 . S M . 4041L.13 5 IS M 1946. l2 . 325M6. IN13. 3 146 .

N 30. S0 M 10 . 1311. 151. 164 2 . 3141 . 2 i41. 3170. 30?.

6 6. 1 3 . 5I 4 .I 5446. 6356 I . 6I 812. 3060.

130 4f4 6 50. oll0604. lI4 . 106. 1'1. 1M
13 150. 3631. 5448 734t. 930. 1066M 1271. 14537. 1634L. 16M9

614 11. 4UN. SM6 474066Z.O 173 1420. 36646. 1067S. 1155.
350 1 4642S. 74A M& T3106. 14M6. 160. 1210. 1319. 3413&

is NS 3 M3 544& 1711 3356 M36 10863. 1606?. 161. 3I1M. 21310.j14 21.li M7 M& . IN& 1W 1 430,IS . IS. 1
0... . 041 606 M L JI M 34147. 1400. IS M. 2179. 36 65

CM8. 544L OW IS 136146, 1661s. ISM0. 36684. MI66. 33161

it-_M&"_s;_Slto t " oIt I 0



Reese Ai

so S a an *? MMONTIOVAhihh5? i )

a 1.9 3.5 .I 7.7 0.6 11.5 13.4 153 1 1. 10.1
4 3U8 7.7 11.5 M1.3 10.1 8.0 6.8 30.6 36.6 .3
O F7 11.5 17.2 23.0 26.? 34.5 40 45.9 61.7 57.4

7 .? 1113 2&0 306 36.3 40l OLD 61.3 U.0 71
tO 0.6 19.1 2U.7 3L3 47.0 57.4 07.0 70.8 85.3 95
is 11.5 2.0 34.5 45.9 57.4 OLD 04 01.9 10.4 114.9
14 1M.4 .6. 40.2 53.6 67.0 60.4 OLD 107.2 130.6 134.016 16.3 30.6 450 61 .3 76.6 91.9 107.2 11.5 137.8 1M3.1
16 17.2 34.5 51.7 88.0 8.I 103,4 10.6 137.8 I5I 1711.3
0 19.1 36.3 57.4 76. IL7 114.0 134.0 153.1 172.3 101.4

16 21.1 42.1 16.2 64.2 106.3 126.3 147.4 16.6 18.5 210.6
24 25.0 45.0 '66.0 01.6 114.9 137.8 160.8 10.6 .206.7 U9.?
is 34.9 40.6 74.? 99.5 124.4. 1413 174.2 103.1 .0 I 268.0
U 26.8 0.5 '90.4 17.2 134.0 160.8 IrV.0 314.4 "242.2 25.o3 0 O L, .4 8 1 . 1 1 4 . 0 1 4 .9 7 9 3 1 1 0 .0 - = .. T I .4 1 m .

QM ANDW M TA COST-MIU

in as snI o In i0 n , l. A M.
a 394. ML M1. M5 9. i15 1357 1 1550. 1?44. 13L
4 306. 715 I0 i 1500. 103. 713 3101. 340. UM6
6 1. 1 63. 1744. .l 290?.l 349. 4074 405 51. 3 M 5C.
a 176 3660. 2W5 3101. 306. 4851. 542?. 6202. 60T. 7712.

10 6. 103L 200?. 36.M 4545& 814. 678& M1 21M . 0o0.
1II I 116.1 2 40. 4651. 5614. 6077. 8140. M3. 10466 112L .
14 1357. 271. 4070. 5 27. 6783. 8140. 9407. I1 . 12*10. 1306.
16 186. 310. 4651. I W. 7752. OM3 I106M I13404. 13054. I160.
16 1744. 34 5233. WM. 5721. 10466. 1 10. 13954. 156L 17443.
20 106L . 3 6 5614. 1M 7 I. 60. 116. I I6 I=80./ 1741& I1M .nf U K~ VOL. BUT.l O. e I Vl .1t 1 1 70 l l910.I 111310

84 -L 4-51. WT. I .1 1L-OI IO 0031. lm-0
a 219. 646. "N. 10078. 13M. 16 17. 111. 2184. 1 66. I 13L
4 M5. 5W01. 8140. 1O. 2780. 1 1 I . I 170& 44 6 t
* 810. 3664. 1 S6. I MA. 0 145. 0 174. 5732 Mt. I 0 I . O.

MA.. is. m

a em6 3166. 3216. 4366. 6438. 153 1..64 616. 1487. 19M1.
10 44 13. 27 0 L 466. 4. IM4. 305 38M64.326. 145. 1SM6.

&5 S10. INS. Un4. 32U1. 640.L 466014. 8.M 21. 3666. 2730.
a 910L RM5. 6. 11M W61151 84. 2701 4& 3 SM 16UT. 1011.

294
IS7

SoU



Re.. AFO

ANNUAL VILA QCpN01M-WU=s)
SQ FT ~~~pereut Flee Arm evdBSoa

I 2.8 5.8 6.4 1i.2 14.0 1.8 10.7 2.5 21.5 2.1
4 5.6 11.8 16.6 U.5 8.1 33.7 30.3 44.0 50.S 56.2
06 64 1.6 15.3 33.7 421 80.5 59.0 67.4 7.6 64.2
8 11.2 2 .5 317 44.0 62 07.4 78.6 80.8 101.1 .112.3

10 14.0 26l 48.1 562 70.2. 84.2 06.3 12.3 126.3 140.4
18 I.6$ 3&. 50.5 67.4 542 101.1 117.9 134.8 151.6 168.5
14 1.? 36.3 5.0 76.6 16.3 117.9 137.6 157.1 1789 106.
If .31 44.9 61.4 69.6 112.3 13.6 187.2 179.7 W02. U4.8
1 *U8 60.5 76.6 101.1 126.3 161.6 1769 201.2 837.4 1.?
39 :16.1 . 64A .18. 140.4 IN6S 1965 U4.6 25.? 260.6

n "0.9 61.6 98.7 183. 14.4 1 LS 116.2 S 147.1 876.0 106.8
24 "3-T 67.4 101.1 134J 165.5 0L2 3L6 4WtD 303. 336.0
u 36.6 73 106.6 146.0 1635 210.0 355.5 1O0 216.5 365.0
go 36L3 766 1 13 157 9 3.6 31W.1 314.5 35B3.6 U.1

Peem FleT Lae ere By sole
1 AL9 . n. I,. .. ,.,,

*MP4 74?. 1121. 1495. 166& 83<8 8616 866. 8664 W73.
4 "? 4.I 14. 341. 860. 1737. 446 613 140. DOW 4 . 6W17. 7475.
. 1121. 41 3364. 44 t 6o06 6737. 764.& SM. I1009. 11212.
. 145 U60 46OL 66. O 7476 6 10405.l 11660. 13464. 14049.
10 1e. 3137. V0 6 7475 045. 1 I1SM 13051. 1440. 16618. I6.
Is 2363. 4415. 671. 0670 11212. 13454. 16607. 1760. 1016L. 26424.
14 201. 5221. 76 48 104065, 1301. 15667. IS. 1002. 23645. 26161.
16 6. 5M. D 070 . 1H0 149. 37M. I05. 13010. 36000. 16699.
16 3384. 6 . 10001. 13454. 11616. 0I1 13545. 2601. 307 336.

o 537?. 7475. 11211 14&4. I157. 32424. 161. WW. 336 3. 37373
W 4111. I 123Mr. 16444. 3M $SOL 2077L 330o.3760. 41il.
:4 4465. I'"0. 15464. 16 36 236. S 31354. 35 79. 4023. 44040.
a6 410. 9717. 247. 19464. 4U&6 3011. 36010. 33656. 4,37. 405.
I6 N U. 8 0 3065. 16S . 11W. 36161. 3114. 3N3. 41650. 47093. , 8M .
10 M 1- t -a. M I - - - L 2. I 44848, I 04, A

- . .11 
- -ll -Se FT " "Na le rsSevdD Soler

"L is 
I7. si o4 W&3 13 WO. SM 4m "a 656. M6. 611 66

6 m aL '4. 00 14 a13 on3. 36e. mm 135.

"a ~a SM. 040 "a~ uIsm o~tw. a~m mm. 14"s.
*a mm? 6 ON lI. 11m2 low low. low36 last9 36467. 1174

A4 MT. Nm1 oft1 left $M. £1663 IOU. ISM5 O36. 3113.

N " owl. 136 I . m3 -. 36633.
M Ift SO& £ 46 W-A NS UM 3M NW4

of OW 155 54 m 006 UHL99 4m. 46636
65~ 4590"s. 1 440 3 61. am65 "w-1 4316.

"a amj 3" go"~6. *~. ~ 16. Om a"&.658

of wILa 40" 1665 am so6n.
sm 44 ms a



Robins AFB
SANNUA1 S0L Ad vOul m T IE1-N uKI~g r')

wn - pwo he,. Ar -.e e ,

SQ r rre~ mu ars Beve Y st.Tom 10IsaI.nI.oIo !a nn ~ -n I . .n I in I a
.3 1.0 3.0 3.0 4.0 5.0 60 7.1 6.1 .1 10.1
4 .0 4.0 &0 .1 10.1 12.1 14.1 16.1 16.1 30.2
' 30 6.0 3.1 1a1 15.1 16.1 31.3 4.1 27.1 30.3
'6 4.0 6. I 13.1 36. 80.2 32 81.3 33,5 36.3 40.3
1 0 5 .0 1 0 . 1 3 5t . 1 0 . 1 1 5 . 3 0 . 2 3 .3 4 0 .3 4 8. 4 0 .4
1 3 60 1 1 1 6 1 38 4 . 3 3 0.1 3 .3 4 .3 4 6 .4 4 .4 0 .5

14 .1 14.1 1.1 26.3 3.3 4 .3 4 .4 5.4 31.5 0.6

16 .1 1. 1 4.2 3.3 40.3 4 .4 8.4 64.5 73.6 0.6

1 5 .1 1 .1 7.3 3 63 4 54 4.4 85,5 3 .6 6.8 0 0.7

. 3 0l 10 .1 3 0. 3 0 . 2 4 0 .3 0 .4 0 .5 7 0 8 8 0 . 0 .? 10 0 . 6

3 2 1 1 .1 " 28 . 3 3 .3 4 4 .4 6 .4 6 . 5 7 7 . 6 8 & ? 0 . 6 1 1 0 . 1

4 1.1 3.3 136.3 4 .4 0 .5 72.6 4.? 9.8 10 .6 1 1.0

3 5 1 .1 3M .2 3 .3 5 .4 6 5s . 5 7 6 6 0 1 .7 1 0 4 . 5 1 1 7 . 1 1 1 .0

*8 14.1 36.3 4 3,3 564 70.6 56? 9 .6 11 .9 1 3.0 141.1

uRIC CAli D nNTI&L. COSY-Nmlth a

SQite Pmuat Vor A rea ered BSober

3 -. i 36. 4 3. SIw .! 61.! 65. 144. 1 0. 147. 1 64.

4 I?. 6504. 65. I 1 0 . I 1 64. 1 61. 137.- 3 14. 341. 3 36.

6 4 0 . I 8 . 1 4 7 0 . I 1 9 1 . i 3 6 5 . 3 5"8 4 1 . 3 4 3 1 . 3 08 1 . 4 4 1 1 . 4 0 .

S 65 I 130 . 1 91.1 314.1 3-- . " 1. i4576' 5336 56- 2 653.

10 17. '1 654 361. 3 68. 40 66.] 4 0 3. 5716.I 65 5 73 1 10.

13 9 0. I 1 91. 141. 39601. I 4 906. 8950 . 662. 764. 3. 903.

14 1 144 . 2 358 7 . 3 4 3 1 . I 4 5 7 5. 5 7 1 . 6 661 2 . 0 0 6 . 1 50 . 10 1 9 . 1 1 4 3 7 .

3 6to ? I 8 1 4 . 3 3 1 . 5 3 3 8 . 6 5 0 8 '7 4 . 0 1 5 0 . I 1 0 4 7 . 1 1 7 4 . 1 0 1 .

1 6 14"70. 298 4 . 4411. 666. 73 6 66638 1 020 117 4. 1 334. 14"70 .

30 1 6384. 3365.0 4 0. 5 3. 1 . 03 11437. 130'71. 14 706. 1 33 .

*o 173O?. 3654. 66 5 I 1 6 6806. t4 10183.4 11561. 14376 16176. 17373

24 16584 1. 95. 6666. 00 I31 68 4 176. 172. I1566. 17804. 006.

35 2 54. 646. 657 . I 64 0. 60. 12 44 46 5 16 92 10 16 13 0
* 1 ? 6 6 6666. 0160. 114. 74. 103,135 30 6. 3 5 4

3 il~ -.'m 44 0, _

3 U4.. .447. 7. 6. 1316e. 386 16. 75 31. 66

6 65. 78. 6688 75. 43. 65 6 6 716.1 66T. 6 44

16 1,.87 856.i tiS. l546 08.io,~ I!a
1 6 3i8. 4 5 6 6 ? 0 6 5 0q . I 1 6 t 1O , 2 1 0 5 5 1 5 1 . 3 1 6

m • s 3, I 516 8 6I 13w.i , la 4 m.
* S . 3 i 06 , itUW , I 3, 66. 1744ia It. 666

61. lI

129



Robini AFB

ANNUAL SOLAR COnTR!UT[O?-WNjMEruI
Sq FT PereeuL Floow Area Served BYSoa

n I -m An I n an p _ Ia n a n
a 1.4 2.6 4.2 6.6 7.1 8.5 9.9 11.3 1.?- 14.1
4 2"5 5.6 85 11.3 14.1 16.9 19.6 22.6 25.4 26.2
6 4.2 &5 12.7 16.9 21.2 25.4 29.6 33.9 36.1 42.3
a 5.6 11.3 16.9 22.6 2.2 33.9 39.0 45.2 50.6 56.4

10 7.1 14.1 21.2 262 35.3 42.3 49.4 56.4 63.5 70.6
12 6. 16.9 25.4 33.9 42.3 50.8 59.3 67.7 76,2 54.7
14 9.9 19.8 29.6 39.5 49.4 59.3 89.1 79.0 16.9 96.8
16 11.3 2.6 33.9 45.2 5.A 67.7 79.0 90.3 101.6 112.9
1o 1It? 26.4 33.1 50.5 63.5 76.2 S&9 101.6 114.3 127.0
s0 14.1 26.2 42.3 56.4 90.6 84.7 96.6 112.9 127.0 141.1
22 15.5 31.0 46.6 2.I 77.6 90.1 106.7 124.2. 139.7 16.2
34 16.9 33.0 50. 67.7 64.7 101.6 .116.5 136.5 162.4 149.3
8 16&3 30.7 5.0 73.4 91.7 110.1 126.4 146.6 16.1 IN63.5
a 10.6 30.5 59.3 *79.0 96. 11&5 138.3 166.1 177.6 117.6
so 2LL 42.3 8A.? INA 1 127.0 14.2 116. fl 331.7

IQPY Pere Foor Ame ServBIo n n In, . o I s an = An
a 300. SOL l. 391. 153.' 1,01. S13 W2. 2P3 3002.

4 -0. 1201. 1801. 24M 300L 360. 43. 4804. * 404. 65

6 901. 1801. :'Ot 360 4504. 5404. 60. 7106. 6107. 6007.
a 31301. M =0 404. 6C06 73016. 407. '9606. 30609. 1*010.

t0 1001. 30 4604. OW5 i 907. 06. 1110. 13511. 1501,
12 1801. 30. 1404. 720 00?. 100. 12610. WI1. 13213. 16015
14 210. 4,10 ;0306..60. 10606 18630. 14132. 36614. 16015. 21017.
i6 54t 4804. 7306 0606 12010. I141. 16614. 19215. 21027. 241.
16 270L 6404. 8107. 10600. 1 ,511. 13213 16015.- 2117. 36320. 2702
20 393 600 5.a 607. 13s10. 16012. 169&1,017 .10378 302 36024.
32 330. 66OW. 60t 11. "US 10616 . 310 . 2 .- 3U75. 3 7.
24 3606. 7206. 100 141 16016 21617. 35N. 203. 30110. 6029 .
as Ias. IM36 I17M0 16616"1014, 8341. $38. 313. 36336. 36031.

* 430L Ow6. 1I61% 1014 21017. 11380. 3043M. 3563. 37630. 43034.

Sam " -- wiftwo"

SQ T Pat FleerA a Served By Solar
fyi in 2~ an mam 1. 7a~ . .mum wo m

.3M. 3. 1061. 4a 1S6. ,143 31 36. 31k4. 60
4 "M1. 14. *18. a" Om 4306. 606 6?. 06 30.
6 1061. 216. '3644. 40L 6W0. 6466. 7510. 6MI. SM33 3014.
a 144 4 . SM. 1M M1. 10063 116. 1001?. 141&
I1 .10K 30. 6M. I= .11. 16614. 11616. 14416. N6I. 13391

12 36 4 , 64. n. 14. AM?. 313. 11363 166 M6

14 a66 6 W 03 146M. 144 e 173 03666 am. 6606 $137.
4 sof am. ,

is am. 09 69 7. 10*. 11306. 3365. 40M6. 36641.
sum 6 P. am 10 M.I.

I" Aft 7wm a"&0. 1. , 16L Son.
I 4 .4L :a . gum v . 136 ' 0. 6m. a 6.L
0 OK 1 . 65400. 9 OM .6 a 4 4300.

"I& 666.160 56m. wm 'WOOL M0*0 mu. . 6m ON"4.
_ _- m



Scott AYD

SQ FT Pdftuum Flw Area SreBysoaw

3 1. 3. . 7.3 9.0 10.6 12. 14.4 16. 160
4 36 73 10.6 14.4 160 21.5 36.1 .? 3 .3 35.0
S 5.4 10.6 16.2 21.5 6.0 32.3 37.7 4.1 46.5 53.0

7 7.2 14.4 31.5 2.7 W5O9 4&1 50.3 57.5 64.6 .71.8
10 9.0 0.0 6.9 3.0 44.9 6.9 62.8 71.8 80.8 8.8
13 10.8 312.5 32 43.1 5.O 64.6 75.4 66.1 97.0 "040*
14 12.6 S.1 37.7 50.3 G.6 75.4 66.0 100.5 113.1 -0000
16 14.4 .T 43.1 67.5 71.6 86.3 100.5 114.9 $0""'0 000000
16 162 K3 4L5 6.1 0.8 07.0 113.1 129.3 0o"0 000000

1.0 3L9 5Me9 U.S 6.6 107.7 136.7 "-9" fee- 9'."'

23 198 36.5 0.3 X.0 96.6 11.5 13.3 000000 "o- -see
34 31. 43.1 64.6 1.3 107.7 13.3 110.8 "'0000 0"09 so***
to 3.3 46.7 10.0 05.4 116.7 140.0 9OV0" ,0..0 ee* gooses

6 26. 00.3 75.4 100.5 115? 150.8 00" "o9. 'ee osoog

3 313.. ? . 0 0. I 154. 1557 16. 194. 35 7 2 31 313

4SO 1 
254. 1 

660. 
U . 3136. 

161. 

6 5014.. 
541. 

266.

6160. 
126. 2. 37 61. 4701. 5641.. 6561., 7 51. 4 62 04 2.

6 354 2507. 1161. 5 014. 6666 15*1. 716. 100 0. 11 162. 1 5 6.

13 160 7 61. 5641. i 7 32. 041 11 31182 131 63 1504 3. 1 063. , *9''

14 1 0.4 166 561. 7 75. !10 963 131 3. 15356 17 150 10744. '"""

16 3 67 014. 631. 10025m . 12 56. 1 604 3. 1 1550. 10057. """e* * '*0

20 15 1 4. " 26I 181 1. 141080. 1 613. 1 744. 33564 """ * 0'"

U 34. 366. i 01 .. 15 66. 1 70 . 16604 31 8. """ee "'9" *o9o'o

4024 a. 1188. 
6 16. 01. 

a445. w in e . N o," o-

3 1 4. .
W. 1 

20). 1 
5871. 3 

31391. e 
00i 

M I" 3134.

34 4"1. 7661 116. 2W9. 1604 31. 36366 "'94" 'W"1' O.9.

I M4.. 
I10. 3710. 101. 

W451 .
9'. 

7"91. 
M* 09M'

a 4I1. 26. 1361. $146. Oft6 710. GM66 lo0n. 460. 452
0 1 

0. 3 
$67. 4 

706. M 
14 6 

a 6. 
.

1M 1,11 
1 15 

66.

*2 IM. 316. U414. 701-0 GM15 IOSIB 1316&3 15407 11S4. so6046
14 SM6 462 6U87. eNS. 110.W 13665. 1602 167a= 150. gooses
1f SM. 5014. 75M. 2666. 12616 16343 1664. 21oa6. gooses '*"o

14 6166. 6ft ]. 6476. 13 6 H IM 1 1 6 4. 19 7 112M . **ses goose
SO 93. 731M .UM 44*. 21046 I1666 26166. ogg4 9"'9.'

18 7 O666 6131. 13S1M1. 11M 01363 0431 *"$so *' *

JI MI1. 660. 1966. I**. 9666.mo =a)0 5 0 *00 $*go*$ **go*,
66 4666 8646. 14SM6 left. =&I. U447. 5413. 00090' '9044 '9."

66 616 OM96 10 me. a113M. 3334 so"" "*9'. 9*49' 0"909

a 063. UL66 13LS Aft- 1006. AS 6L 3M*'*9 4** -4612,
T4 f 66 M 16 W3. 13M. 161. 64-14. "'9" Ma9 sla. 9.9"

_ _ 9
m 18M *W ,0 , 0 ... m mN m m ,1 _30

M4se~~~ ~~ 7nL M& 01.7O M MS n 4.4t



Seott AF9

Sq FT Peeat Flow Area Bere By Solar
wool" I : n sa, | , 7a in a o I

2 ".5 7.0 10.5 14.0 1MS 21.0 24.5 28.o 31.5 35.1
4 7.0 14.0 31.0 331.0 35I 42.1 49.1 56.1 3.1 70.1
I 20.5 21.0 31.5 4,.1 15&6 63.1 73.6 84.1 04.6 105.2
a 14.0 W8O 42.1. 56.1 70.1 84.1 06.2 112.2 126.2 140.2

10 17.5 35.1 52.6 70.1 87.6 105.2 122.7 140.2 157.7 175.3
12 31.0 42.1 63.1 84.1 105.3 126.2 147.2 166.3 189.3 '0'*
14 34.5 40.1" 7&6" 02 122.7 147.2 171.8 196.3 220.8 ....
16 26.0 56.1 84.1. i12.2 140.2 166.3 106.3 24.4 too- o**9
26 3.5 6&1 04.6 16.2 167.7 169.3 220.6 2M 0. *00 '""'
20 31.1 70.1 106.2 140.2 175.3 210.3 265.4 0#0004,* 444- "-*

12 35.1 77.1 16.7 154.2 163.O 231.4 269.1 090*0 os'* -o'o
24 42.1 64.1 L62 1M.3 110.3 252.4 2 4.5 *** *g* *o*09,
26 45.6 91.1 136.7 16M 227.0 27A. ...;. ..... " ****"
2 49.1 98.2 147.2 196.3 245.4 214.5 *0*0 **0** ***o* ****

1 o , 10. 1 II 31.5..*. es I ***@so 99999 9*9909

SQ FT Percent Me An a sooo, Ba e y Solar
0 so II An. I.n a an g

.1 o113 6 35oI o 313& '375* 436K. 01 56W. Me.
o4 13 M6. I7S. 1012. 6 O 751& 7i. .-lom. I m . 12M0.

f 2650. I W 5. 5. 7516 M3 1IM. 13157. 5 M 1601. 918 I5.
6 S2M. 6012. 7816. 11O24. 12580. 1 1754Z ,ONO . 225,4. 250W.

10 3133. 6OM. 6306. 1I25 . 1I" 22.I 25060. I191 31325.
12 8759. 7516. 11277. 11036 1535 22854. 26313 3007. -3383. oo

14 43O. 6771. 13157. 17542m.21368 21 3069. 35M. 3947. sees
i6 1012 10024. 1503 20046 -2606. 30072 35064 40096. 00000
8 5639 1127 16 2O66. 5 =193 331. 3M. 45106. '""' "

20 62M- I2530. 1671. 3060 31335. 3756. 43855.& 006 99w 99999Wes

22 6t 173 67. 2756 3446 413411. 46A 1. 0"0"* see- "*
24 7516. M. I 64. 300. 37I 0. 45106. 526. #''k 00"* !
I 6145. 1 M . 24434. 30 76 I 46 .4" " * " "' o go** #
* 8771. 17543. 13. 35064 4M5. 526 26.. ego.. 99999

SQ FT Percent Plew Area Seved 1 Solar

4 1M. 00. 46. 6114. M3. 0171. 1070. 1822. 1375?. I1SM8
6 233. 465 WM 0171. 12464. IS0. 16. 114. 203 12.n M
,a 11R. 6114. 0171. AM 16OW 1343. 81400. W487. 27M14. 30571.

10 SM1. 76a, 21404.3. . 5 71AM. 84 39I, 6.*-..
12 40M. 9, . 23M. -106. .M. A 5. 41871. ""
14 OW6. 16110 ISOM~ R2f AM76 AM6 6440. 4OM0. 4044. A0000
1 ! 14. A WI 42. 4103.M.. .., 4.".-4 &I iM49. GO te "" -

...0 . 185 L8'"1? 04 06. 49*9I ,. eeum I s1900
U 56 2• 4 1.43 ""* .4 9

. ... . . Sam .
1 6571. *154 ~ ~ ~ O i1 2 94* 999 9*4

0000u,0



. .. .. - . . ."-

Seymour-Johnson AFB

SQFT Parma Roar a ved By Solart€ , o 2 Q 2 n I A Q, I a ni n I -, n t o t o

La6 6 J L 6 _ 8
s 1.4 as 4.2 6.6 7.0 8.3 9.7 11.1 12.5 1M9
4 2.8 5.6 83 11.1. 13 16.7 19.5 22.3 2M.O 27.8
6 4.2 8.3 1.,5 16.7 20.9 25.0 29.2 33.4 37.6 41.7
6 5.6 11.1 16.7 22.3 27.8 33.4 39.0 44.5 0. I 557

10 7.0 119 20.9 27.8 34.8 41.7 48.? 56.7 .6 69.6
18 8.3 16.7 5.O 33.4 41.7 60.1 58.4 86.8 75.1 83.6
14 9.7 19.5 20.2 39.0 48.7 8.4 68.2 77.9 87.7 97.4
16 11.1 2.3 "3.4 44.5 5.7 '66.8 77.9 89.1 100.2 111.3
16 12.5 25.0 '37.6 60.1 6.6 -75.1 87.7 100.2 11.7 12. 2
20 13.9 27.6 41.7 67 69.6 83.5 97.4 111.3 185.2 130.2
22 15.3 30.6 46.9 61.2 76.5 ,1 107.1 122.5 137.6 I1Gi
34 16.7 33.4 :50.1 66.8 80 100.2 116.9 133.6 150;3 167.0
2 18.1 362 54.3 724 90.5 108.5 126.6 144.7 162.8 160.0
26 19.5 39.0 56.4 77.9 074 116.9 136.4 155.9 175.3 104.8

1 o.91 411- Is &St I04+4 12v .2 11.1 I 16-7.0 1ILLI E.

SQ TmPa t floor Aea ed y SolarIr,, oo20 so AD -I ! no . wn 7n Ian I m I o

a 1 140?. 610. 514. I1017. I19M. 142C 1M I. 1631. M0M
4 407. 514. 1221. I16M SM. 1441. 2848. 3855. 3062. 4009.
6 610. 1 2i1. 1631. 441. 3002. 3662. 4273. 43 540M. 6104.
6 814. IML 8441. 3M. 40o. 4 l 5697. 6511. 7334. 8138.

10 1017. 205. 3056. 4060. 5M. 6104. 7121. 813. 9155. 1017
12 1281. i441. 363. 485. 6104. 734. 85. 9766. 10956. 12207.
14 1484. 2848. 427. 5697. 7121. 8640. 99M. I 1139 1261. 14242.
i 1628. 325 4683. 0511. 8138. 976 11393. 13021. 14649. I162M.
i 1851. 3662. 549L -ON. 9185. 10989. 12618. 1464. I166.I 18311.
20 20 4069. 610. 6135. 10173. 1220. 4. 163 IS 16311. 2o35.
2 3- 32e 447 1s4. 889 3. 1119o. i145 16m6. 1704. I 2014. a20.
I 4 24"1. 4663. 7M34. 97M. 1260. 1464. 100. I13 21973 34414.
26 2646. 569. 605. 11396. 14222. 17SM. 19934. 287. 25635.18464
NO 264. a 90. 7m. I 100. 1324. 176M./114. 3 1508. 3M04M 440.
30 1 3. IL8 I ZL IM. 10311. / 213& 4 iwG 30 / %

BQ FT 'Poet Floor Served By Solar
~L i [ m~ 040. l 1101m .1 m .. 1.1~. . m M.".lmM.

20 3.1 A. I~ M 1 w1. 7n. j 1 o"I. II&1 a0 5 l0. 4o. 11. 139. 1 . 1 6. 20. 2 '19. 11m .
4 66f 1120. 1679. I=23. S7,M. M50. 3918. t6. 56o6 55.
6 644. 17. 6 19 . 3 I50. 419m.M3 5877 671?. "5. 69.
ae 1120. IM6 330. 4476. M86 6717 7837. 696. 10076 11195.

6I44 6 .590

to16 31 606. 716. 100M. 11R5. U6N1. 176. 115) 01 . I5SM.r

IS 31sm 767. ft~ on?7. "A63.-dS 17 569. 1 635 101661M

so am Sam1,1 31 is f low-. am ms"
a m 667 am -lsm Im is 2551 1003"



Seymour-Johnson AFB
ANNUAL SOLAR CONI"RIBUTION-1NUfMITIU's)

SQ FT Percent Floor Area Served Uy Solarrnno ! I o in I oin -% I no I7n I ao on inno

a 2.3 4.6 6.8 9.1 11.4 13.7 15.0 18.3 20.5 22.8
4 4.6 9.1 13.7 16.2 :22.8 27.3 31.9 36.4 41.0 0 45.5
6 6.5 13.7 20.5 27.3 '34.2 41.0 47.0 54.6 61.5 68.3
'8 9.1 M5.2 27.3 .6.4 45.5, 54.6 63.8 72.9 6.0 91.1

10 11.4 22.8 34.2 45.5 -56.9 68.3 79.7 91.1 102.5 113.9
12 13.7 27.3 41.0 54.6 V68.3 82.0 95.6 109.3 123.0 136.6
14 15.9 ;31,g 47.8 63.8 "79.7 05.6 111.6 127.5 143.5 59.4
16 Ma.2 :36.4 54.6 72.9 91.1 109.3 127.5 145.7 163.9 182.2
18 20.5 41.0 81.5 82.0 102.5 123.0 143.5 163.9 184.4 204.9
20 22.8 45.5 68.3 91.1 113.9 136.6 159.4 182.2. 204.9 227.7
32 25.0 50.1 75.1 100.2 125.2 150.3 175.3 200.4 225.4 250.5
24 27.3 54.6 82.0 100.3 136.6 163.9 191.3 21.6 245.9 273.2
26 29.6 :59.2 88.9 116.4 146.0 177.6 207.2 236.8 256.4 296.0
28 31.9 .63.8 95.6 127.5 159.4 191.3 223.2 255.0 286.9 316.8
30 34.2 1 s M IO 1 13.6 10.8 264,9 23o.1 2M2 1307.4 341.6

_____ DIRECT GAIN DIffEETL COST-WNI(ru1
SQ PT Percent Floor Area Served By Solar

_ to q A4 I an an I go
2 S77. 754. 1131. 150M. 1666. 2263. 2640. 3017. 3394. 3771.
4 754. 1509. 3263. 3017. 3771. 4526 3290. 604. 6789. 7543.
6 1131. 22. 3394. 4528. 5657. 6759. 7920. 9051. 10185. 11314.
8 1509. 3017. 4526. 6034. 7543. 9051. 10560. 12069. 13577. 15086.

10 1886. 3771. 5657. 7543. 9429. 11314. 13200. 1566. 16972. 186857.
12 :2233. 4526. 6789. 9051. 11314. 13577. 15840. 16103. 20366. 22629.
14 *2640. 5280. 7920. 105. 13200. 15640. 18480. 21120. 23760. 26400.
16 "3017. 6034. 9051. 12069. 15086. 16103. 21120. 24137. 271.54. 30172.
18 "3304. 6789. 10183. 13577. 16972. 20366. 23760. 27154. 30549. 33943.
20 :3771. 7543. 11314. 1505 1857. 22629. 26400. 30172. 33943. 37714.
22 4140. 89. 13446. 16594. 043. 249 29o4. 33180. 3733. 41466.
24 .452. 9051. 13577. 18103. 22M. 27154. 31680. 36206. 40732. 45257.
26 -4903. 060. 14700. 10612. 24514. 29417. 34220. 39223. 44126. 49029.
26 :52D. 105M. 15640. 21120. 26400. 31660. 30060. 42240. 4710. 525W.

! 51157,. 11314, 18M,72 2220 2828,38 30M. 14525"7. 50215. fi M1'j

Sq FT Perewit Floor Area Served By Solar
r 2I & -- I M an 1 t 70 anUa

2 454. 907. 1361. 1614. =6 321. 3175. 3629. 40M. 4536.
4 907. 1514. 2721. 3629. 406. 5443 6350. 7257. 6164. 9071.
.6 1301. 121. 400. 5443. 6004. 6184. 9025. 10M6. 13246. 13607.
a 1614. 3129. 5443. M257. 6071. 6106. 12700. 14814. I63f=. 18143.

10 238. 4536. 680. 0071. 11359. 13607. 15675. 16143. 30411. 32676.
2 3711. 5443. 5164. 1006. 13607. 16=& 19050. 21771. 3443. 27214.

14 '317. 6250. M25. 12700. 15675. 1950. 22 s. U400. 175. 31750.
16 '6M. 735. 1066. 14514. 16143. 31771. 35400. 30. 365?. 36205.
18 -4082. 6164. 13346. 16338 20411. 34493 36575. 3365. 36V39. 4051.
20 450. 9071. 1360?. 1143. 33676. 37314. 31750. 3685. 4001. 4357.
22 49. 69. 1490. 16667. 24646. 366. 34025. 3H614. 44003. 49.

S 5443. 106. 1615. 21771.' 27314. 2657. 3100. 4343. 46665. 4485.
U 66M. 13789.- 1766. 2366& 2346 23076 42'M 47171. 8006. 66964t.
. "610. 13700. 1900. 364i0. 31750. 36100. 44410. 60600. 57150. 65.t|O ON 12Wi041 1 M ll|. m14r' ft480 A A 

io  476M, 54488 138

-.301

___



Shaw AFB
'Ir r. BoUc M !!m -..g N-- 19! 'su)

1 6 10 .20 36 42 1 M . 631 73 m. 1
20 11.7 212 3 5.1 4.7 56. 7.0 1.8 9.4 10.2 11.9
4 1.3 4.7 ?.6 1.4 11.7 14.2 16.0 0.0 1.0 11
4 1.0 7.0 10 14.0 17.1 64.029. 12.2 131.6 140.3
6 4.7 30.4 14.60 . 7 .4 121.6 4.8 4.0
10 5.8 11.7 917.5 63.4 2 9.2 35.1 40.6 40.8 1.6 8.512 7.0 14.0 21s.0 0& 1 35.1 4 i 4.1 58.1. $3e.1 ] 0.i
14 .2 1 6.4 24.6 ?.1 40.9 49.1 57.3 16.5 3. 81.8is 0.4 i18.7 ' 28.1 37.4 46.8 5&1 815.5 74.8 8 4.2. 03.5is 0.51 22.0i '3.6 ZI 5Z5 631 73.?- 84.2. 94.7 105.220 11.7 l 3 354 a.1 4,6.0. 5L5 'f . 81.8 93.5 1 0l5.2 11l6.992 M9e 25.?l 38.6 51.4 64.3 77.2 90.0 to2.0 115.71 OlS24 14.0 20s.1 42.1 5& 1 70.1 o4.2 90.2 112.2 I M 3s 140.326 16.2 30S.4 ] -45.6 60.8 76 0 01.2 10o4A 121.6 138 8 [ S-0.26 16.4 32.,? 49.1 6 5.5 61.8 9 ,2 114.8 13 .9 147.3 13.730i ?J 5 W .361 02O.6 70.1 .7 106.2 122.6 140.3 157-.8 175A4

.M M 230? C WDW R RUC '-N r, )
SQrr .,snt Flo r ea Served By Soa

t o 2L m A an anI M mi m m M
2 176 i 57. 5. 714. 692. 1071. 1240. 1427. 1IN6. 1764.
4 357. 714. 1071. 1427. 1764. 2141. 1SM4. 1655. 521Z. 3560.
a 135. 1071., 160. 2141. S67. 3212. 3747. 42. 4416. 'S353.
a 714. 1427. 2141. =5. 1509. 43,M 4M66. 5710. S48 l 7137.

10 9. 174. 6 7 SM. 35M. 4461. 5353. 645. 7137. 69. 61.
12 I571. 2141. 3212.1 426. 5353. 6418. 7404. 8W4. 6M. 10706.
14 1249. 2406. 3747. 4M. 61A5. 7494. 8743. OM9. 11241. 1240.
16 1427. 2855. 4252. 5710. 7137. 8584. 9991 11419. 12647. 14874.
16 16. 12. - =1 481. 64 8 019 9635. 1141. 14?. 1445, 16056.

S '1764. 8569. 5308. 7137. 6I* 10705. 1490. 14274. I1605. I17643
2 I 393, 56I8. 6 51. 9613. 117"M. 13739. I1M1 17664. I1062.

:84 3141. 412. 6418. .54. 10iM. 1547. 14966. 17129.. 19M. 21411.
:5 O. 483. 60M. 25M. 1156. 13917. 1617. 165 10M676. 1195.

so I 6. 4W . 7454. I160. 11490. 1406. 17486. i994. 13462. 14680.
32 W 60 M& 10"L 13M IS I &M 2141, UM NM

- " - "'- m .,,U M - .m,.-m s
IQ FT F~a~a Flow Area fte WySoar

A" .M" M& m~ mU. I U. M.
3 6?. 40s. T40. M67. 3M. 1461. 1736 1074. SOI. SM66

4 4K 9B7. 1481. 1374. SM6 1S61 3455 SM62 444L 403L.
* 74a. 1481. 1331. 1961 3703 4442. 5163, 003, 6M4. 7404.
0 MY?. 1974. SM6. SM4. 46M. 8938 010 7696 666 6573

IS0 114 M36. 37M. 4665. 617 7404. 868 0572 11105 1050.
U1 1091. 2125 4442. 56M. 7404. 666 10166 1166? WW3. 1465.

"U 1736 3465. 6105. 010. SM6 IOM6 12=&3 1363. 13ON& 17376
113 4 IM 6 5666ON. 236. 667. 11647. 13621. 153W IYft 1F44.

s0 SOM. 4442. 6C 666. 1110L. 1337. 1040. 1770 2616. wi1t
W 3466 4M6. 7404. 6673 3340. 14606. 17M6 1074. IM11 SOM6.
IS 171M 643. 614. 1006. I10%7. 166M. 2834. 11716. SO 0140.
It MISS. 6M65 SM6. 11947. 1468. 17770. 30131. SON665 1 066.6618.
*0 8306. 1411P 665 11034. 204L 10101. 3466. 6666. 106 30060L
W S O 545. 150. 1466 S166. 1717 1301. 3619?. #1342 S106. $SM1

302

l -



'Shaw AF

ANNUAL SOLAR CON-hIDUTIOf -WNt(jlTU's) -
Sq FPT Percent Floor Ares Served By Solarrin Ano' r o .' 0 I I an 7n I an uno n o&_

2 1.? 3.4 5.1 6.7 0.4 10.1 11.6 13. 15.2 16.8
4 3.4 6.7 10.1 1M5 16.0 20.2 23.6 25.9 30.3 33.7
6 5.1 10.1 15.2 20.2 5.3 30.3 35.4 40.4 455 50.0
a 6.7 1.1.5 20.2 26.9 .13.7 40.4 47.1 .5.9 60.6 67.3

10 0.4 10.8 2-.5.3 33.7 42.1 50O.5 0.0 07.3 73.8 04.

12 10.1 20.2 30.3 40.4 50.5 60.6 70.7 80.6 90.9 101.0
14 SI:X 23.6 35.4 47.1 56.9 70.7 82.5 94.3 1061 117.8
16 13.5 26.9 40.4 53.0 67.3 80.8 94.3 107.7 121.2 134.7
18 15.2 '30.3 45.5 60.6 75.8 90.3 106.1 121.3 136.4 151.5
20 16.6 33.7 50.5 67.3 84.1 .101.0 117.8 134.? 151.5 166.4
22 15.5 37.0 50.6 74.1 02.8 111.1 125.6 14.1 166.7 165.2
1 24 30.2 40.4 60.5 50.8 101.0 121.2 141.4 161.6 181.8 202.0
2 21.9 .43 65.? 87.5 109.4 131.3 153.2 175.1 197.0 216.9

2& ,60 -47.1 70.7 94.3 117.6 141.4 165.0 165.6 212.1 235.7
,030 -2L3 50,5 1M3 101,0 126.3 151.2 1 176.8 20L0 22'.3 2.JM

J~ ~~ " WMEAIRDCRBIIAL C0OST-WHI(S'84

SQ PT Peroent Floor Ares Served By Solartst01 in 2o n o 14o 1 qn I no " 7M I W a I lea to

a "Mi4. 6N. 1001. 1335 I1669. 3003 2337. 2571. 3004. 3338.
4 '868. 33. 2003. 2671. 3336. 4006. 4674. 5341. 6009. 6677.
6 1001. 200. 3004. 4006. 5007. 009. 7010. 6012. 9013. 10015.
a 1325. 2671. 4006. 5341. 667. 8012 .9347. 10662. 12016. 13383.

10 1669. 3336. 5007. O67. 8346. 10015. 11684. 13353. 150M 16691.
12 20 0. 400. 6009. 0012. 10015. 12018. 1401. 160M4. 16018. 20030.

14 2337. 4674. 7010. 0347. 11684. 14021. 16357. 16094. 21031. 2M368.
16 271. 5341.. 8012. 1062. 13353. 16024. 15694. 2135. 4036. 26706.
1 3004. 6000. 9013. 12018. 61502Z 18027. 21031. 24036. 27040. 30044.
go 3336. 6677. 10015. 13355 10091. 20O. 23368. 25706. 30044. 33383
22 367., 7344. 11016. 14666. 16360. 2033. ,5705. 2377. 33049. 36721.
24 4006. 1012. 12016. 1 604. 30030. 24036. 3 1 . 307. 3 03. 40009.
25 4340. 8M59. 13019. 17359. 3160. 36036. SO37S. 3471. 395. 43307.

5 4074. . 47. 14021. 1 ,694. 33 160. I 3. / 715. 3 738. 42 08. 46 73.

SQ FT PeeMFlowr AMe Bonved By Solar
~Uil~~ ~ ~~ m~m Ernm. u_ m NMan

S 403, 804. L320. 1609. 1011. 2413. 286. 2I 30. 40L5.
4 18. 109. 2413. 218. 408.. 1 4826. 5631. 43 8 730. 8044.

6 3207zo I 84,3. 3620e. 465 6ee 0 63 e. 7140o. 9446n. 9653, lOeo. !33065.
S t 2413. O. 2 4 80. 6M. 31066. 1t7 186. 136. i10M. I3413

1 4 1615. 9633. 4 . 123 1 . 1 M&3. .0 JI . "4. ISM.

36 21.! 6635./.16.66 .17 !66 19306. 13813.! 1674. 1309 2617!10 601. 74. 30M. 1449. 006 .IBM13. 14305. 1. AM. 011 .
A 241. 46116"M. Oft 1111. 44 2.i SUoo i6)76, ,r . 4M

14 18. 9616. 144W3. 312012. 34137. in5. 75 1a1 4M, S4. 4154.
to BONS. 764. 1W. 1449.6 =ft. 112 3560M 41665 MM. 3611.8

so " 40M "- 00 111M SIaMs MM 11,,,,,, 11114 3017-,4,1-,,, i6.-0-. !--".

BB118 m0. SM. ISM0. &. MUM. 75t 34. 4SM4. 366. 4411fL
a M R&. JItm am. W393 o 3 o

-.- AM - -L



Sheppard AB

SQ PT PerCn F Area S y Solar
to 20 l I 8 I I NO I So

2 1.4 2.6 4.2 5.6 7.1 .5 9.9 11.3 12.? 14.1
4 .o 5.6 6.5 11.3 14.1 16.9 19.8 2.6 25.4 26.2
"6 4.2 .5 12.7 16.9 21.2 25.4 29.6 33.9 36.1 42.3
a 560 11.3 18.0 "2.6 26.2 33.9 39.5 45.2 50.8 56&5

10 ?.1 14.1 21.2 26.2 35.3 42.3 49.4 56.5 63.5 70.6
12 '6.5 16 25.4 33.9 42.3 50.8 59.3 67.7 76.2 64.7
14 .9 19.8 29.6 39.5 49.4 59.3 69.2 79.0 68.9 96.5
16 11.3 22.6 33.9 45.2 56.5 67.? 79.0 90.3 101.6 112.9
18 1.? 25.4 36.1 50.8 63.5 76.2 6.9 101.6 114.3 127.0
0 14.1 262 42.3 56.5 70.6 64.7 6.8 112.9 12.0 141.1

22 1.5 51.0 48.6 62.1 77.6 93.1 106.7 124.2 136.7 156.2
24 16.9 53.9 50.8 ;67.7 84.7 101.6 118.6 135.5 152.4 169.4
2u 16.3 '6.7 56.0 73A 91.7 110.1 128.4 146 165.1 183.5
* 19.6 39.5 5.3 "79.0 96.8 116.6 1A8.3 156.1 177.6 **ee'

30 21-I. 4 U W.7 10.0 1802. 148 160.4 190.51 000000

8 .URCO N Rins)= COST-WI(Sral
SQ FT Peom Flor Area Bmnud Dy Solar

_I *o amin_ .m .. ~A, l no 1 7 I m an Ita

a 214. 427. 641. 8M. IoOU 10K 149,. 1700. I& 2136.
4 497. 5& Im. 1706. 2156. 254 291. 3416 3666 423
6 641. 1282 19 254. 390a. 346 4487. 512l. 6769. 6409.
6 & 5. 1709. 2564. 416. 4275. I16 596M. 6637. 7691. 6548

10 I o 2136. 3305. 48 =41. 8M0. 7476. 8546. 9614. 1066.
12 128. 24 366. 512. 6406. 7601. 697. 10655. 11537. 12819.
14 1496. 2991. 446. 0962. 7476. 67 10469. 11064. 13480. 149.
16 1709. 3416. 5128. 3?. 8 . 1025. 11964. 13674. 1536. 17092.
i1 13.& 3648. 5769. 7601. 9614. 11537. 13460. 15365. 17306. 1928.
20 213. 423 . 6 . 6548 .1062 1319. 14955. 1709 13 . 31365.
22 M235. 4700. 700. 6601. 11751. 14101. 10451. 6M6 11151. 85.
24 2564. 5126. 51L 15. 1I1. 16 1794. =10. 2304. 25636.
2I 1R77 605. BOW. 11110P.136. 1M 1942 .13497. 2777
S 299. Mot WM3. 11964. 1466. 796 03. 2369, 2699. 0"
30 SM S 9614. MO.Im I mm L _3, SON&

w .4 m IN NM - .- - . at.J ...... . ..__. , la~

I SOL 6". W& I= 1 1510. 1612, 2115. 241?. 2719. 3021.
4 SO4. I20. 1812 INI1. 3021. 3S5 4229. 483 43?. 604.
S. 162 2I9. 25. 461. 643?. 6344. 72 062.
* 12'6 6417. K 463. 604 50.1 64 6 66 . 11083.

10 1610. SM. 4631. O. . 10 53 106 I S 13M. 16101.
11 161w m 67. 80 . 10 s. 18667. 14600. 161. 1812 .
14 811L 4N9. 0 . . 5. I 6 I17. 1460a. 106 1 . 1146.
6 41?. 4013, 7! . 5 14600. U1M91. ISOM 31745. O4166.

to 37& sm. I OL 1,1 AM 10811 1 2 2T49. ,a 1IS .
l 0 L so* UK M.1, 481K. IM. 1 man11 BOOK'.sum 08AM.I "=. - . I .0 . 0099. ISM. I n

W NO. 70. 11701. 11WO5 MW 13, 140. 8141L 945 SIM0.
* 4L SOOL ~. 1. 311 1 .BOWL 1996O. SO&

304



SheFprd AF9

SQ PT ~Pero~m saLFeerAm Rv BySoaI,,n m oi 2n no Or an vntfI t was =in .

11 &1 4.3 6.4 6.6 10.7 it3. 15.0 17.1 13.3 21.4
4 4.3 6.6 1.3 17.1 -31.4 S? 30.0 34.1 35.6 43.9
a 6.4 13.9 19.3 B? 31.1 36.6 45.0 61.4 57.0 64.3
* .O 17.1 5.7 34.3 43.9 51.4 60.0 66.8 7.3 6.?
1o 10.7 31.4 N3.1. 43.9 6 6 .64.3 750 S.? 96.4 307.2
In 1U 35.? 3L6 51.4 64.3 773. 90.0 101. 115.7 136.
14 1.0 30.0 40 60.0 750 90.0 105.0 130.0 135.0 150.0
16 17.1 34.3 51.4 s.7 1O1.o 130.0 137.3 i4.3 171.5
1 1 3 sL6 57.9 77. so.4 111? 135o 43 173.8 16.3
so 81.4 48.9 64.3 6.? 107.3 133.6 S0.O 1715 161.0 314.3
8 33 47.1 76.? 94.3 117.9 141.4. 16610 I3. 12.3 2W7

384 1ft7 I4 77.3 16.9 1366$ 164.3 160.0 306.? O 1. 2157.3
36 3V.A 35.? W3. 111.4 13.3 167.3 196.0 IL.9 210.? 3766
as 3.0 60.6 0.0 10.0 1 0.0 160.0 210.0 340.0 31.0 *"0

SQ F T Pere ssi i i" Amso Dy solr
I~m =AM inL 0 om m _

s N41C 6 W. 144. IsoL l 36%264L 30 331?. 373 4146.
4 !So3. 1366. Of8t. 3217. 414& 46M5. I 6 S64. 743.I B
a IB 164. 366 373. 4M76 WI39 746& 670. MI5. 11365. 13430.
* 1653. 331?. 45 6 63M. 6 M . 13609. 1333 1466. I16M.

I 10 303. 4146. I 6319. SM6 106&. 13430. 14651. 16 5. I 66 6. 307I
12 US6. WI. 7463. 1M1. 13 . 1416. 17414. 19601. I 369. 34677.
I a14 SM 6905. 67. 1160. I 14513. 17414. 10316. I319. W621. 3903.
16 3317. 6M. 9961. 13266. 6S6 19902. 33319. 2 621 6 3 MO60. 336 9.
i1 3731. 746& 1195 146 6 65 6. 3 . 1 1. ISM 335M4. 37316.
so 4146. 8 S. 1346. 16665 3I7 3s. .8467. 313 316L V 731. 41461.
i 4 .61. 012. 13663 14& i 4. 3 gr I t 31616. 36469. 4104?. 40
34 4975. 0M. 14M6. 1 X6o 4877. I3M . 45816 23605 44M. 49M6.
as 6250. 10O. 16170. 315. 365 33340. 3773 4310. 4610. 63100.
so 56. HO6D. 17414. 3119. 3"033. 34 . 4003 4643. IM "',

SQ P re wtPomr AMe S Bv y solar

i .. 5 lo0. 150. w01. 356 301L 3531. 4004. 4W. SM0.
4 1006. 301L3. 0A6 4014. 500. 605?. 7M3 604. 005. 30061.'
0 s10. 3038. 4O5. 60V7 7046. "4 5. 9 10064. 31. 133 11061.
S 3Oo. L4. 'SM. 6049. 1003. 103 40 6,. 7. 16110. 3013.

10 516. 8060 154. 120061. 315m. 3f031. 17607. 30313 3637 35365
1* I. 6037. 65 I0M 150. 1613. 3t 33. W41. 37164. 30133.

14 3611. 7043. 166r. 14065 O1.00 113. 84043" - 171" 36L 35213.
I 4M. 1M. IS73. 140W. 10 31 4146. 10111. 1 69. 4034.

I@ 4W. . *M. )&110. 3 ?. 37S14. 16K_ *RI.11 40,47. 46374.

a1 60.fO. 49.334 $MI6 30. 3734 . 441I6% 4963. 5636.
34 -. 1*0 ./14130. I*414. 6 an .3631. 4*mc 4636 14m. 6am.,6660 16079. / 019. t~16. 5*! 636 ]7? 632?.: , 3696 66566.o

36_ ma "0ft ma665 *n, 351 . 4l 4613. 136 4, .m, am.
m~ 1 4&",m ~ *~1

p: I o"

23um



inker AFB

SQ FT tPwo P , s m d 'F lBao I
h Jooo to 2n An an I An 1 . a.I Ia I

a 1.7 3.3 50 7 I .3 10.0 11.6 13.3 15.0 16.6
4 33 6.7 10.0 1.3l .6. 0.0 23.3 26.6 3.0 33.3
6 S. 10.0 1&.0 20.0 24.9 20.0 34.9 30.0 44.9 40.9
a .7 133 MO.0 26.6 33.3 39.1 46.6 53.2 50.0 66.5
to 63 16.6 34.9 33 3 41.6 40.0 56l2 66.5 74.6 63.1
13 10.0 20.0 29.9 39.0 40.0 59.9 60.8 70.8 09.6 09.6
14 11.6 I.3 34.0 4&.6 5 09.8 61.5 03.1 104.6 116.4
s 1 36.6 39oi 531 6. 70.8 0.1 106.4 110.7 133.0
16 150 I6.0 44.0 5I 0 74.8 69.8 104.5 110.7 134.7 140.6
30 1 3.l3 40.9 615 61 0.6A ileA 1330 140.6 106.3
80 13 I6 54.6 73.2 01.5 100.7 Il.o 146.3 164.6 162.9
34 350 33. 50.0 "7 0. 00 110.7 139. ? 18.6 179.6 0**
a 1.81 43.2 64.6 16.. IOL1 I13.? 151.3 173.9 104.5 I""I
26 33.3 46.6 60. 63.1 116.4 139.7 14.8 106.3 '0** 00*0*1

....in. Pai.ai a Rw .zA a ..zMU BY

in~ ~A m 1- JOB mm gn an in.

S am, 69. 67. , 16 114. 1374. I163 I13 30I. MO.
4 4iL 016 1374. 3 60 24.1 3207. 36L 413. 466.
a n?. 1374. 361. 374L 343. 41M. 410. 64W. 6184. al7.
a 916 163L L .1 6.l 4601. 040 3 'saw 0 6. L

10 114. 60. I 343. 461. 07M 61l. 6016 013. 106M. 11483
3 134. 34L1 410. 5407.I 7. 6 94. 0 1064. 123M6. 134
14 1SO3. 3M97. 4610. 6413. 6016. OM. 1133. 12 636 14480. 16M.
16 13. 361. 4 3W MV. 733. 916o 10f. I132.i 14605. 164 1. I13.
18 3061. 418L 6164. IU4. 10607. I1336. 14429. 16401. IS6M. 30613.
i 3L 4661. 6071. 16L 11 1T43. 1= 18M l0613. l6o4.
a 3 61 SM re 69 7.66. to . 13o. nl?. 1736 , M0166 i67. 35196.
I 6 376. SM 6407. l06. 3604. 1l104.61. 1M. 31L06. 3 o73L. *,,,

I * am6. inL a 13010. 14o l 12365. O0643 l363Mla76 l
a S3M. 4M 03 16M. 1om. is1 09 o. 3m. I " ' t "

-m it- 17-40L I 0""0

3 Mi. 6 IPA 61 3 . mS6 163 I 2 6 53m3 3
4 65. 1366 163. IN& 4677f ft elM. 66M5

6 UL. 1t 0 SUL SM 366L 4604. 16L 666M M6& 6M1. 0Of6
I SO6L 1615. IM6 $051. OM 7N&6 0164. 10461. 1170. 13077.

10 1ING, SM6. 49M4.- 6OM *IT&. 66 1144L. 18017. 14711. 1634.
33 SUL SM6 6665 76O6 OW66 11236. 1373. 13666 1STIR I15
14 ML 467. 6665. 0164. 1"&463 . 1.301. 16307. 306. 3614
Is 361, 1661. 706 t0481. a1m1. 16650 3Mr. 3033 3666 36166
is M". Oft. LM. 1107. "Ill. 1666.094. 361*$S *466t 3663

13 366& 1ift 1076. 341K,, 1"m0 AD6M7 -"M3 ARM0 166. M66.
.4~~ ~ SM "m8 706In76a66.361. 6. " t its", 6164 A3m. *"

a9 436. "a66 Ip.Avow., *339. so". ~S, 66 6. *e"
* an7. ft64 I"". 'AM0" , 3 166.~

U ~ _ _ _



Tinker APB

ANNUAL SOLAR CONTRMION-NWM1TU'.)
SQ FT Percent Flowt Area ere By Solr.2n-, 0 I I M o An VA m I m 7Q o I , 

. ? 55 a 30.0 13.6 1o.4 .1 11.6 6. V7.3
4 5.5 10.9 1.4 21.8 27.3 3. 31L2 43.6 40.1 54.5

4, 62 14 24.5 3L. 40.9 40.1 57.3 65.4 73.6 61.6
10.0 21.8 32.7 43.8 .54.5 65.4 "6.4 67.3 96.3 100.1

10 1.6 27.3. 40.9 54.5 0.2 81.6 05.4 100.1 122.7 136.3
12 16.4 32.7 40.1 65.4 81.8 90.2 114.5 130.9 147.3 163.6
14 19.1 38.2 57.3 76.4 95.4 114.5 IML6 152.7 171.6 190.0
1s 21.8 43.6 6.4 87.3 306.1 130.9 152.7 174.5 196.3 216.2
is 24.5 49.1 73.6 9.2 11.7 147.3 171.8 106.3 220.9 245.4
g0. 37.3 54.5 61.8 109.1 136.3 18. 390.9 21.2 345.4 272.7

3 06.0 60.0 96.0 120.0 150.0 160.0 210.0 240.0 370.0 300.0
4 31L7 d&4 62 130.9 163.6 196.3 3. 361.6 194.5 9.0.

as 35.4 709 10L3 141.8 177.2 212.7 24.1 U63.6 319.0 ****'
U* 36.2 76.4 114.5 181.7 100.9 22. 267.2 305.4 0*000 ****
30 4&.9 1 .JI 12R? 103. W.5 846.4 M0.3 =7L2 I ,

- 0L3~Y MM WY UTEm CO8T-WNlfs)
SQ FT Pat noor Ae* Served By Solarmo I "An f. 10 w Io 7n I R an I N .

a 451. 9O. 1I14. .M If5. 00 70% . 310. a3361 4f 1 4615.
4 1. 1906. 1. 361. 4615. 5416. 631. 73M6. 6127. 9030.
6 134. 1109. 4063. 54161. 677 612i. 9441. 10636. 12190. 13545.

. 06 I. 391i. I5410. 72M1. 90. 110636. -134. 14448. 1604. 1060.
10 25.' 4616. ISM7. 00 111 37. 13545. 150. 1400. 2317. 12575.

I n"M. 6416. 127. 1083.13545. ISM.:'IBM 1672. IDMl. 170M9.
30 3100. 00.. 1430. 10.2 5 2709. 313. 3514. 4444. 3104.

i 6061. 0934. 1469. 1166 28O. 2109. 4. 365. 34507. .06114.
is 400. 8136. 1210. 3346. 3 41. 34311. 24. 46W. 3651 406U.

3 41L. 1061. 1354.. 21K I3 209.30. 3184. 30119. 40634. 45149.I41 4.l 9 M.1 NOW 10. N K M n = L 47 ft. 3 M73 . ."69L149 M0 .

a 641. 136 I . 6ION6. 12194. 3104. 3.00? 3?4 43343. 48"1. "**
- .1 .. -. M =. -' 4*4*
u S6M. 1994. I10 . 28M7. 3104. 3 16. 405P. 9*40 *900so I. IM 474,[ 7,[ 4 0'L 0§t7. ** go **]

'2 98 -A I VA I fi II 7

4 1699. N16. ML99 410L 64 6UK 701. S700 199. 10967.
I6S&46 3M5 -4044. 6Oft 6941. 1010. 1103?. 13165L 3463&15 6681.
u" -. 4m. '03 am low. 14 3. , 6 1100. to?77. ign

10 VW.7 9M6. 'Mi4. too6. z*SMG. 16401. 2 19M5 .34733 37469.1
Is 36 am Oft. ra 141. 1077. "V4.]6. 32962.
14 -M. O1. I2O . 1166 1OM WIS. OW& 36 410. 3166.
to a65 vft ma9 1790 amw mft SMA. 4390.
16 0 . .10. 1, AM. $Oft WK 30M10 M 444 40643.
w VOL "ON?. 1001- s~ s 90% 06 4=k9 *443 541p.

a low . uh 41 .I3.l SO I 31.
111t k 1040. 1". T4I .. ..

Us ~ 3766 3961 4614 . 6.SQe. to***.
"______ 't

6 4 0"-M s h a * " _

307



Travii AFB

ANNAL OLA COTR1lTOK-4w1mlBTUu4)
SQ PT Puaet Flow Ara 3ued Dysolar2 Q n w I -yo I n

2 1.5 371 5.5 7.3 .2 1.0 12.6 14.? 16.5 63
4 3.7 7.3 11.0 14.7 13 .o 25.7 M. 33.0 3.7
S 5.5 11.0 16.5 3.0 27.5 33.0 35.5 44.0 49.5 L0

a 7.3 14.7 LO. 39.3 3L7 44.0 51.3 55.6 6.0l M3
10 9.2 1.3 37.5 3.7 4". 66.0 61.1 73.3 86.5 01.6

.13 11.0 3.0 33 44.0 66. o6.o 77.0 6o 69.0 110.0
14 1L 35.7 65 51.3' 64.1 77.0 89.6 166 1155 13.3
s 14.l 2.3 440 5. 67 6 O.0 L6 117.3 1 O 146
is ILe5 W01 4&.5 1 O B 9 110 13L,.O 145.4 I.6
2 o.2 40.3 00.5 60.6 10.8 181.0 141.1 161.3 161A 301.6
4 3.0 44.0 66. 66o 0 110.0 133.0 153.9 175.0 17.9 316.9

36 356 47.6 71.5 26.3 110.1 14&.9 166. 160.6 214.4 336.
U63.7 51.3 77.0 .1066 136.3 163. 179.6 M0.3 330.9 356.6

30 V.1 55.01 0-. I1 o IVA 164.9. leJ3l .1 814 _.

-Q FTC GAINm D Wt~4g Saw By'a
in 2n gn AO "I a I0 Im

S14 M. 48. 57. 7LI 6l 1ol 1is& 130.l 1447.
2K W. M. 10304..17 3L6 6476 . 4.

SH IOft 1I"-I 11M.l WC =f1t. 3M N1, l . 3M.
a l 1665.l M I~l m3. 4651. 4 . 53MI. 56.

10 733 1447. 3170. =ft. 3817. 4341. 5064. 576.L 6511. 7035.
12 666. 173. 3501. 3473. 4371. UM56. I 86I 7,I 8. 87 O& 7 S.
14 101& 2IM5. 3039. 401. I06. IM. 700 6106 1 6. 10139.
16 1156. 3315. 3413. 4M. 5766 6646. 6103. 900. 1018. 11575.
is 1306L 3604. 3W?. G50o. 6511. 7 i 9116. 1046A 11789. 13 .
so 1447. 364. 4341. 5M. 7 5 SM 10126. 115M nl3. 1446o.
a 166L 3183 47M. 656 ML66 MW 11141. 1813. 1435. I1.
34 1736. 473. 620 5. O4. S6M6. 11 12154. 1 .1. 16=1. 17383.
U 1661. 3763. 1643. 751 66 1116. 9 ISM 13167. 1I66 16. I69. 10,.

I M1 4051. 67. 6106 1. I 15 14 14180. I0 185. IM5.

3 o -I A m

a 36 481. 66 8. on. 1m ma I 1L. 1 $16l
4 41. ' 115 11". 31l Ot 301 37. 6O. 436
* M& 1N&1 ISM ft ML .68 46.l 171. OU. 464.
6 663. 171. UK65 64W. 40L5 5171. 60M0 Oft4 77M6 651

10 107. 3166 3o 4f M L 646. 64 . 1 . m L6 im.
in 1SOL SM5 3S8. 511 6464. & MM& 6046 1018. 4ik WOm

mI 
$O

14 0. I 301 4M. SM 1. W4 . 186I 1 64. I16ON.
i6 li, s14. 6111. G4 618I. 1sm 3. 166. 16315
is l $W& wit. 16 sm r1 3,5. I... 141 1566.
101

1 0 S 1 6 42a 64. Ili . 1a . lo . lo ft 1 56 16. so ft
n JU&s 4'SM?~6 66. SIM66 146" 1ism 15666 1am56 w6an
54 IM05 W1?!. I16 I04 2*0. L SIM$6 S66 O"&. *"S6 1mom
95 Mi1 ~.645 6. 14k SAM6 1663. N07 OWL06 3n66#I SM1 166.W~16. S80o& I**6 W114. 54131. 014?% 5155

_- 4 L LE I mdw so I Mwma



Travis AFO

ANNUA 1yOLARm qQlhBfIN-N gUTuSI
SQ PT Piext.FerA. Served Or Soler,f, onh n I an n I I 7n j mm ia L

a 2.4 4.6 7. 9,6 12.0 14.5 16.0 019.3 21.7 24.1
4 4.8 11.6 14.5 10.3 24.1- 26.0 3.7 36.5 43.4 46.2
6 1.2 14.5 21.7 5.0 36.1 43.4 50.6 57.8 65.0 72.3
a .6 10.3 2.0 2.5 -4.2 657.8 67.4 77.1 86.7 06.3

s0 IL0 24.1 36.i 48.2 00.2 72.3 84.3 06.3 106.4 120.4
1t 14.5 3L 434 5.8 12.3 66.7 101.2 115.6 130.1 144.5
14 IL. 33.? 56.6 P7.4 ,64.3 101.3 116.0 134.9 151.7 166.6
1i 1W. 3O. 57.6 77.1 6. 310. 6 154.0 154.2 1724 19.7
16 21.7 434 G6.0 85.7 106.4 13061 351.7 173.4 106.1 216.6
s0 24.1 46. 72.3 063 120.4 144.5 106.6 192.7 216.8 3 10.=
dG 2.5 63.0 79.5 106.0 138.5 10.0 1656 212.0 36.5 265.0
384 2.9 57.6 66.7 135.6 144.5 173.4 102.3 331.1 250.1 0.0
36 31.3 62.6 0.1 35.52 156. 157.0 310.3 200.5 351.5 31&1

W 33.7. 67.4 101.2 134.0 165.6 .3 360 0M. 303.5 337.3

DIM DIFORMy COIT--IIWa)
aL 306 Pf u.,7 k7 a1m3 0 -By.

.2 30 1 17. 1 666. I=" 313L0. 344. 9 .
4 11. 1& 163 444. 305. 31. 4 M. 468L 49 1
6 . 1?. 1633. 26SM . 366 305. 4W5 M 6416. 3. 640. 0165
6 132. .44. 36K 4868 6110. 1 54. W7. 16666. ISo.

10 1 IO 3055, 416M1 610. 736. IG1. 10 . 13530. 13746. 11
I 1633. 3566. 54 . 7 . 01. 10 56. 136 31. 3 146. 16408. 16331.
14 3130. 4177. 641 654. 10I 1 . 14M. OlO. 15247. 3366
i 4s4. 4s1 32. 77. 11 97. N ! 145 17109. 1M. 1907. 24441.

I s SM 540. "M 1060L 131. 14480. 10347. 21067. 24746. 37406.
80- L 0110. 0146. O128f 11. l1631. 213M. t6l. 31406. 30501.
I. 36. P21. 1005. 13M4L. 16665. I3&. 5 M C SS . 1615. 046. 3356.1
4 356 7356. 10L5. 140 161331. 21M 15663 =W. 331. 360.

M 313 70 . 11016. 1513?. i1m. 330 I . 31M13. 3674. 30716.
a 4W. ,, 3566 I= m0,. 211 S NOW .33.40. 217. 394. 4R .

SQ 1 NI P a eem nolAea A ued iy Solar
inJ u i n I moan

2 36W& 3 1105. 160. H0S1. 4M66 WU34 I01. .336 3M63
4 ?L 0 6. 3K 3M 36 416 6656. 100. 1 752.

S 11w. 256 "m 465. a4 '3 766 '6.11. 110. 11266.

o IM3. 3510 4615 6Of0 65. '101. MW56 13041. i*144. 106).
10 1MO. 3 . 654 63 NOT. 1136. 1OW0 1100511. .. . 1314.
is MS6 45 GM1 6651. 1156 1546. 16665 16561. 65310. 30576
1S4 311614. 666 7565 1I5SM 13140. 3606. 1617 1011. ftft. 3553.
14 M. 6555. @M' 1301. 16". 36061. 11. 1. .I- I
14 M6 05 101W6. 13545.; 165 38. #M. ;347L SSW.
*0 3133. 7565 1156 10081. 1014. 3135111,3611 30144. 3 S54 363.
a 4180. am 10". 66. UM 4 7 3 3Y S31 41300.
56 4W&4 1011 656 1646., 1650. UIV. 1 706 ill! 0MW 3M3. 4007. 46118L
- 4413. Oft 14036 to" 3"40. 66066 $404L 333. :4404. 4*16.
Is Oft1 lam6 1033 31671 soft. JIM. 06675 4*tt 4741a0.5676.
2 _46111 I 2 I

-- " .07



i

Tyndatl AFB
ANNUAL SOLAR CONTRhBUT1ON-NNMDTV')

SQ FT Perent Flor Are Serd By Solarr, m I 2 n so a ,, o I n t n. m I o I ,o

a .7 1.4 L L 3 4.1 4.8 5.5 6.2 6
4 14 27 4.1 5.5 6.0 6.2 0.6 11.0 1.3 1.7
6 21 4.1 62 .2 1o.3 1.3 14.4 16.5 16.5 0.6
a it? 5.0 82 11.0 13,7 1& 19.2 U-.0 ft.? 27.410 3.4 . 0 0. 3 1.7 7. 1 20o. 6 4. 0 1.4, . 0 4. 3

12 4.1 6.2 12.3 165 0. 6 24.7 26.6 2.0 37.0 41.2
14 4.6 0.6 14.4 1.2 24.0 26. 6 3.6 3.4 43. 2 40
16 5.5 11.0 1A I.O 1.4 :, 3.4 43.0 40.4 14.0
1s 6.2 12.3 16.5 34.7 30.0 37.0 43.2 45.4 0&0 61.7
so 6., 13.7 20.6 1.4 34.3 41.2 46.0 54.0 61.7 66.6
22 7.5 15.1 22.6 3.2 37.7 45.3 62.6 60.4 67.0 7.5
24 61.2 16. ft.7 2.0 41.2 4.4 57.6 6.0 74.1 W,.3
6 .9 17.6 25.6 3.7? 44.6 55 62.4 71.3 60.3 8.

as 0.6 10.2 2.6 .4 4Lo 57.6 67.2 76. 5A 06.0
3070,3 2.63 0. J1. 5.41 81.7i 1J 720 I3 OUIMSA.IL9

SQ n vPmsit.,, e,.,e,,,d By Solar
in on m ' . . n 7,

a I10 811. 817. 423. ,f 64. 740. 646. ge1. 107.
4 mi. 43. 634. 06. 067U . 1266 46. 10S. 166. 2114.
6 31?. 64. 66. 16. 1 66.l 10. 2I 2M. 2W37. US4. 3171.
a 3. 6.6. 1266. 1601. 2114. 27 260 331 305. 426.

10 RL 107. 165. 8114. 2643. 3171. 3700. 48L 4757. am15.
12 654. I 6. 10L S6M. 3171. I 0 443&. 8074 50 6. 64O.
1 214 740. 1460. 2120. 8660. 37M00 4439. 517, 501t. 66M. 7300.
16 6U6L 1601. 263. 33MI. 42M6 5074. S1. 66 "10. 6456.
i i1. 105. JO5. S 4757. 570 66M6. 7410. 66. 9513.
21 157.l 2114. 3171. 4=ll6 UK 6". 7306. 6466. 61& 1o5o.
a6 I110. 4 JI . S4M1. 4661o.614. 66 6136. SM . 10 4. 116P.
24 286UL 2.. 36 64. IM. 7610. 650. 1014?. t116. I26.
4 134. 246. 41. 51 . 61 6O6. .SPA 1N 123P. 13741.
11 140M 30. 4430. 661. M. ft". 1030. I0 6. 133. 14706.

8I3111i i K am [ 5m 1  1 .

SQft Flow ArsServad BY Solar

a 1. I . r.t 160. 41o,. I06. I121 16. 151e
4 3". ML 011. l2w 1o1$. 13n, 27. 863. 3m. 306.

100

a6 4. 911.. 62 ., M ,.. 33. 3686& 4161. 457.
S1 -0 14116. 1sm am1. 2m5 256., 40&3 465. 5sm 6976

10 760. 180. 2616 SM66 SM6 4W5. 1317. 60M6 MLS 7665
12 MI1. 530. 134 2S46 4667. 6466 6S60 Mi. 06L 1124.
14 1063. 3110. M00 484. MIT?. 6-60 7443 8566 SM5. 10513
isS O 121 IM 34 NL64 4666. 663. M861 ML0 073 1016?. 13162

is 181. mu6. 46m. 69W a35. M4 1066 1imp. to671 1520.
SM01 31. 4W1. 6M&4 "ft5 16615 110 18627. 166. 1670.

a oo. 46 866. 546A 1101 .10% 306 1180 14166. 1640. 1623.
IN, IM1 MO6. GM5 Ml5. 0?~1160MP 181M. 1410L 11076. IS4.
to ism7 4Sm 6. Oft 66 10ws 376 13 4 616 low Ism . 81166m.

go, f . 9m sm~ is@ left law IJ m Is .



Tyndall AFPI
ANN UAL SOL A CO N~ hU IO - N I WF1W ) . ..

SQ FIT Pemnt loor Am. Sere By Solar'M Is Ah -A ma 7n m an

4 .9 1.5 2.e 3.5 4.4 s.3 6.2 7.1 7.9 8.8
4 1.8 .6 5.3 TA1 6.8 10.6 12.3 34.1 5.9 17.6.
.8 .*2.6 &.3 7.9 10.6 13.2 1W. 16.5 21.2 2&68 26.5
a s.5 7.1 10.8 14.1 17.6 21.2 24.? 26.2 31.7 35.3

10 4.4 8.8 132 17.6 22.0 26.5 30.9 30.3 39.7 44.1

21 5.3 10.6 15.9 22.2 26.6 31.? 37.0 42.3 47.6 52.9
1 24 U 1.3 Io 24.7 30.9 37.0 43.2 49.4 65.6 81.7
SO 7.1 14.1 21.2 21L2 35.3 42.3 49.4 .4 63.5 70.6
to 7.9 15.9 23.6 31,7 39.7 47.6 56.6 635 71.4 70.4

1 0 .6 1 7 .6 2 6 .5 3X 3 4 4 .1 5 1.9 6 1 .7 7 0 .6 7 9.4 8 .2
U 9.7. 19.4 29.1 36.8 48.5 58.2 67.9 77.6 67.3 97.0

.4 10.6 21.. 31.7 4Z.3 82.9 63.5 74.1 84.7 95.2 106.8
25 11.5 2&9 34.4 46.9 57.3 68.6 60.3 91.7 103.2 114.7

2;13 4.7 37.0 49.4 -61.? 74.1 88.4 9.8 111.1 123.5
i ._ ~ ~ 1 3 1 2 1 M 

L O § § 
1 M . ? 9 4 

L. I 1 1 1 ! ,%

'30 1 AL -61 ~ Z ~ ~ ~

S 8 P20en wo r AS e Sr 7d 9 1 Solar

2 1211. 421L 61 6. 3 '10 4. 164.4 147, 16M. .1606. 2107.
4 421. 643. 124. 18NS. 2107. M5&0. 1S50. 3371. Mo. 4214.
S 632 1264. 19. 52 3161. 37 442. 6M . S6M6. 6321.

a 645. 166 n 5. 3.71. 4214. 1057. SM0 0 42. 7M5. 6
10 -1054. 2107. 3161. .4214. 5268. 44121. 737M MOS6. 9402. AM35
13 '1254. 2526. 5793 9067. M3. 7565. 8849. 10114. 11378. 12642.
m4 1475. 2960. 4425. W00. 7375. 8649. 20324. 11736. 13274. 14749.
i6 I1666. 3373. W057. 6742. .428. 10114. 11799. 13486. 15170. 166156.
16 1'6W 379M 5689. 75M5 1482 11376. 13274. 15170. - 17067. 1898.
20 SIPT. 4314. SM2. '6425 IOM0 18642 14749. S6OON. IS963 21070.
as =I&6 461. SM. 1671. 11S69 1360. 16284. 164L2.15M6. 23177.

34 NOT05. 7M1. 20214. 1364t 16170. )M69. NOV3. 1375. =ft6.
3 2M13. 547&. WIT. 105M 13696 1643 19174. *19)3 *486. 10391.

3W =8M0 SM0. "6. I17n. 14769. 1760. 30643. 23506 25548. 16498.

- . - VAI, L 0Li UI A ciT..Vm f8.)
SQF1 Ism amve joAm

2 m n m i I I m_ 0 " PA

i67. 514. 77J. I101. 1N8W 1542. 1705. I3N. 1131. aft.
4 514. 1 ,61 2 I:205o . 56. 306 359?. 4010 4614. 613

* 16 .6 .305 . o 565 4110 6136. 6166. 7196 , n . 6821 . 164r . I.106 5.4 15 i m5. 3W3642 770?. ! 6o. 1i6 1101. 43646.

3111

13 TI 1541. 405 M IM5 '666 707. 648. 1670. 1131.C 1SO7. 1541.
14 176.SM7 63 .4110. '60IM S0IM 156. =I36. 14&. IO963

1o 6536 411t a"6. lift 1*75 1365. S4M. 4. ft So. 3056.
Ix M31. 4664. 11M. M&8 161 31 1916. 1040. I3164M. 1414.
14 S. *13. 1M6. '?if&. 136412. 1 =08.in . 1306 1618L17.8508
to 36M6 M46. SM5 21961. ISM4 14631. 14316. 36666. 0746. 365.L

* 260 619 419. 2156 1666 13665 010 1671. 30M. 32?.
so S 2 0?. 710 266. 1-MM6 JOWL USES4. 15186. 16776. 8016. 41166M

to11

pr

4aI U_4 M 114.HM SO.1111.NW..111 M



USAF Academy

WWMALSOLABR O WI -NNI(fTU.s)
Sq FT Paromat Floor Ao Sered By Solarl~mo ft 2n so an m o l.o o ino J 70 ao a l o

& II 1 6.3 9.4 12.6 15.7 18.9 22.0 25.3 U.3 31.5
4 6.3 12.6 16.9 25.2 31.5 37.8 44.01. 50.3 6.W6 629
6 9.4 16.9 2.S 37.6 472 56.6 66.1 75.5 64.9 94.4
a I12.6 2&2 37.6 50.3 62.9 75.5 88.1 100.7 113.3 125.6

10 15.7 31.5 471. 62.9 6.6 04.4 110.1. 125.6 141.6 157.3
12 16.9 37.8 56.6 75.5 94.4 113. 132.1 151.0 169.9 186.6
14 3MO 44.0 66.1 86.1 110.1 135.1 154.1 176.2 196.2 220.2
6 252 50.3 75.6 100.7 125.6 151.0 1762 201.3 296.5 251.7
i 28.3 5.6 54.9 113.3 141.6 160.9 196.2 226.5 254.8 253.1

20 31.5 6.9 94.4 125.5 157.3 .I6S 220.2 251.7 263.1 00,*,
2 I 34.6 69.2 103.6 138.4 173.0 207.6 2422 276.8 311.4 000000
24 37.6 75.5 113.3 151.0 166.6 2265 264.3 303.0 *"* $00
go 40.9 61.8 1M.? 163.6 204.5 245.4 286.3 327.2 I ""'" I00000
16 44.0 66.1 1=5.1 176.2 220.2 264.3 306.3 352.3 *" " 000***1 0 4?..I 1 0L4 1 .41 I 04 . 40~ I 6.0 1 2f.1 | 330_31 0#0*" 1 00000 1 00""

- om R a EY Im1, cos'r-ta('+)
SQ FT peoat owr eSrvedBy Slar
I " In m 1 2.0 20~ 1o+. 7Qt. an~ vo o~ s.Im

2 354. ! 06. 76L 1017. IVI. 1515 1780. 2034. 26. 2542.
4 f0 1017. I1M. 2034. 2542. 3051. 3559. 4066 4576. 6064.
6 6 5. 6. -M. !301 . 3813 4576. 5369. 6101. 6664. 7627.
6 101?. 3a. 3051. 4068. 0064. 6101. 711. 813 1ve. 1019.

10 1271. 242. 3613. 6064. 6356. 7627. 661M. 20169. 11440. 12711.
12 JIM 3051. 46. 6101. 7627. 9152. 10677. 122 13726. 15353.
14 1780. 3559. 5339. 7118. 8506 1677. I1267. 14236. 16016. 17795.
16 2034. 4016. 6101. I6135. 10169. 1223 14336. 16270. 1M. 20336.
16 2166 4076. 666. 9162. 11440, 13726 16016. 1630. 20M6. 2268.
so 3548. 64. 7087. 10169. 18711. 1523. I 177. 20338 22660. *** '
22 376 6665 6MR. 11146. 1ISM. 1677. 19675 0371. 25166. *~
24 300. 6101. 162. 113. 1 !5 SM. 31364. 94406. I ° """
Is 3606. 6610. 1916. 13019. 16624 11669 2134. 3646.M n
3a 160. 7116. 106717. 1436. 17795. 213654. 24814. 06473. 0#*0' 00000I so 3BI& I ?Wm t i,.IklIm~,1 r I sM .I O""s I °"°I """ I

4 L 1 217l.L m 3.' M W -L2 363. 278,36W1 . 43. 114. SM 25M1 3W04. M26. 36oon

6 1460L 904. 435. MS. 7M6. W718 1S164 1216, 1I0SM 14690
10 11& 3430. 5446. 736. 60NS. 10009. ISM06. 140. :330,. 16160
13 376. 4356. S6M. 6712. 16660 10WL 11S6 1744. IS6M0 31730.
14 2541. SM63 7663 10164. 13709 1646 1776. -11111 3966 $410.
is :M04. M66 671L3.14. 1466. f"4". 66616 ma63 316.2936
is 3SM. 6004. MI0., 11065. 36681 1996 3300. MIS3S. WI.39
10 3SOL UK0 101b. 14M1. 16100. woo. - 610 MI 966 698M9 IML *4
a6 am 71M. 1100.. .10011 IS6. 1366. 10961. W1243. O6N" 0041
34 400, 6931 ISM6 11424. 1780. '06138.30. 34647. ~ ~
66 471M SM35 141*., IIS*b u01M . ses. $M l. 0" 0$..
as 66 196 166 401m 0410. 3 8673, 469 090 0 0

312



USAF Academy
ANNUAL SOLAR €coNwrn'oN-wNi1E9U. )

SQ FT Percooa Floor Area Sewed Dy Solar
Ln o ' n i r4 A r e " e r v cn M - . , o

a 6&a 11.0 16.4 2.9 37.4 M39 38.3 43.6 49.3 54.8
T4 11.0 31.9 2.9 43.6 54.8 617 7? 87.6 9.6 109.5

S 16.4 31 49.3 65.7 9.1 96.6 115.0 131.4 147.9 164.3
a 2.9 43.8 65.7 67.6 109.5 131.4 153.3 1 .2 197.1 219.0

10 37.4 1 4.8 2.1 109.6 136.9 164.3 191.7 219.0 U&6.4 238"t
13 33.9 0.7 36.6 131.4 164.3 197.1 3230.0. 6.9 395.? 2.6
14 36L3 76. 115.0 1533 101.? 230.0 366.3 306.7 345.0 363
16 43.6 67.6 131.4 1753 29.0 353.9 306. 350.5 394.3 436.
16 4L3 06.6 147.9 197 246.4 3 .7 345.0 3.3 443.6 492.9
0 54. 109.5 164.3 319.0 M. " 28.6 36 3.3 I 451 9.9 ,--'

As . 02 130.5 I.7 341.0 301.2 361.4 431.7 481.9 563.1 °"9"
S 6.7 I131.4 1 I7.1 353. 36.6 394.3 A.0 516.7 "'5" "'"

U 71.3 142.4 318.6 264.8 356.0 437.1 498.3 56W.5 00"0'"9
76.7 103.3 330.0 206.7 3.I 460.0 36.=7 613.3 I"" "'"

30 82.1 I164.3! 14. IM 3.2LI 410.2 1 402.9 J P5760 000*0ooeo"* ***oo

- I 1g'Dam G." CST-wNW I
SQ VT-Peoea Ploow An a Served By Solar

2 501. 1M. 15t. WK0. MO. 0L 310. 4011. 48M. 5014.
4 10. 3006. 3009, 4011. 1014. 6017. 7MO. 89 9a. 1o1.
6 15o. 3009. 45 . 017. 7581. 908m 10106. 12064. 13M. 15043.
6 200L. 401. 7 89 1oo9. 13054. 14060. 16046 1I . o6.

10 25W7. 5014. 7021. 006 13,6 15043 175 . 300. 26 3503.
12 M009. 6017. O9, 105. 150,8. 18 053. 21 6O0. 24o6. 3707. 30086.
a614 3510. 700. 1053. 14040. 1755. 3 . 2457 04M 260. 31M0. 35100.

16 '4011. 8083. I304. 1604. 30,7. 3406L 100. 3200 36105. 40115.
3 5014. 109 15043. 30057. 503 136 151 00. 40 5. 4033. 4510.
16 W518 9066. 135, 3. 1805. 3364 7 . 31500. 3610 6. 0616. 45130
22 5M. 1103 . 16647 . 06 2I 056 1U610. 441. 4 ..
a 16519. 137. lo5w. 6 39112. 14630 534. 5--1 "'&"36 '6017t. 3803. 18023. 34069., 300. 36109. 4330 , 481,87.m i"" *"

6 7090 "W=. 14040. 21060. 3806. 35100. 4239. 49140. 561t. " ".,"

- I. - L 3 I - 611. I 1 . -2MI .1 eo $eg

*I , L =mum WOm- m An
S 610. 12i. 1631. 964& 161 366). 4871. 4 . . 6103.
I4 1e. 3441. 361.. 13306.
6 list. 3661. 6406 7M .9389 1096.. 1664& . 28,6.
6 '8441. 40 -13S. 979 1394. 14640 1706. 195M. 21361. 34405.

to M". . 10. 1.04, ISO& 1606 31357. 45. 0M41. 8051o.
1 40661. 7 9 1 4645. Io6 s1gn. um n6w 3361. M1.

14 4M. *'1 2140t.. 443, 48714.
1$ 4600 1, 5 146 19W* 40&5 3660 4179.2900 -4369W- 4611
t6 UK65 twa6. 14M9. 316U 37W",301 26 4395L 494T; 54919.
i 6 16 964 I: ISM 644W I , 96 48714. 465 419 '

p.. ISM.8 16. 8010*. 96646 366. 404.t 46659 0L5 60410. "9

06 790. 14146 1967, NOW. 3pI 43055 5Is7. 6M.9 *"# $e"*
-T ism IeO M, UM 0340

a JI6. 61 18 "" eeo*

S313".

*9''V 9k9'*99'



Vance AFB

- ANIIUAL15OLAR CONMIBUTIOK-NUID'u
SQ VT Percent Floor Area Served By Solar10no I 20 nI An Ino , I awn 1 70 1 I0 a

2 1.7 '3.3 5.0 0.7 8.3 10.0 21.6 13.3 16.0 16.6
4 3.3 6.7 10.0 i3 16.6 20.0 23.3 26.6 29.9 33.3
6 5.0 10.0 15.0 20.0 24.9 2.9 34.9 30.9 44.0 49.9
a '6.7 13.3 20.0 20.6 X3.3 39.0 40.6 53.2 50.9 66.5

t0 43.3 16.8 24.9 331 41.6 49.9 ,6.2 66.5 74.8 a3.1
12 10.0 20.0 29.0 39.9 40. 0 " 00.8 79.8 80.8 99.8
14 11.6 23.3 34.9 46.6 56.2 60.8 81.5 93.1 104.8 116.4
16 13.3 26.6 39.0 53.2 66.5 79.8 93.1 106.4 119.7 133.0
16 15.0 29.9 44.9 59.9 74.6 89.8 104.6 119.7 14.7 149.6
20 l& 33.3 4.9 66.5 3,1 99.8 116.4 133.0 149.6 166.3
JM 18.3 38 54.9 73.2 01.5 109.7 1211.0 146.3 1t64.8 182.9

24 .0 319.9 " 59.9 091 9.8 1 19.7 136.7 15. 179.6 0 .*

26 21.6 43.2 64.6 66. 108I1 129.7 151.3 172.9 194.5 000000
23.3 46.1 69.8 I9.1 116.4 139.7 162.9 186.2 00"0 0*0*"

30 ... k- 49-0 7.0 _ .8 124.7 149.6 174.6 l9.5 $go* 1 9#

DIICT GAIM DrFFERNT.LA COST-KNU(Sas)
SQ FT ?4Pcen Floor Am r ,y Warr, , om l 19 2 0 A An an4 n I 7 n VA I 19 i m

a =. ,.4 i 6W. 916. 1145. 1574. I60& 16.I 26I. 00.
4 45. 916. 1374. 163. S M.-2746, 3207. 366. 4123. 481.
6 6O. 1374. 2061. 2746. 3436. 4123. 4810. 5497. 6164. 6671.
6 916 3M . 3 2748. 3666. 461. . 5497. 6413. 733M. 63M. 9162.

10 11M 2290. 3436. 4861. 57L 6671. 6016. 9161L 10307. 11452.
12 1374. 2748. 4M2. 540?. 6871. 8245. 9610. 1099. 12365. 13742.
14 ,60.& 3M7. 4510. 6413. 016. 0. !1=3 12 1449. 16033.
16 18. I 366. 5497. 7329. 9161. 10694. 12626. 14M. 16491. I18M.
is 2061. 4123. 6184. ,M. 10307. 1I2368 14420. 16401. I1M. 20613.
go 220.1 4561. 6671. I6. I 1406 1374* 1663 163M3. 20613. 229.

2519. 5M. 71 6. 11007. 1 0. 15117. 27036 '201SM. MY. 15104.
24 274. I47. I 34,. 100%. 13742. 16491. 1 . :2108. -:210 6 76. PAM *
2 2M 56M. 6&3M. 11010. 14868. 1706M. 20M43 2382 . 267. 001 0
* 3207. 641 36G. 25410 . 6 01 I 39. 22446 256m I* " ' *"
30 3 Il. Ii. 4I, I1737. ! 20131. 24 4 l9'4 . ,,* ' 0""0 ,,

- ._•_~_t~ThOU ALL DflMK 5 co3.NNUt1,.

SQ FT Fei Floo Aerve BYSoa

2 39?. 6O4. 961. 1365. I6OU tUE. 2866 361. 2043. 320
4 Oft. 1306. 206N. 26I. 3M 301*. 47. 5012. 566. 6SM.
* S. 1063. S9M. 363. 4004. 666 . 6 764.1 88M. 9
a 3 IN& 615. 361M. Oft. 6M 7646. 9154. 10461. I17N . 13M-.

10 1636. 3260. 41104. 6586. 61M* 0666 11442. 1307. I14711. 16346.
in 106. 30M. 065. 74. 9 06.I 15. 13761. 10L6o 176K. 19616
14 26. 451. . 65. 9104. 1144S. 131. 16019. IOO. IMe. I106.
i6 261, 501. 7460. 1041*. 13M.- 15 , . [18*t U263 I 1 l.ra110.
to SM.. 860. 17+M. 141 1 m.17664 1 . 'M 6 65 294o.
69 3M9 6SM. 9606. 13077.- 2146& 11. 3654.' .111l 204a6 =14L
a 36 1111. 1O6. 14364. 17M0. 216Y?. 2514 i11W. 35m5 361.
s4 3=6a. I t I I-%. 15 . 28i. 23M 2 i 74. 34". 35*. "'"
a6 4M 5 *. 60.* l2* 1006. 0150. 310".1. POW66 SIM6. '"
I 4 /. ,93. 1373 . 18 0?. 2 . I 'l. v"6I 6m MILI I

314
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Vance AFS

-N AUAL SOTAR COMRIJUT!O--WN IIBTU's)
SQ FT Percent loor AreaServed EBy Solar
(, tt5 zo 2 101. dO _0I I m o Io

-i m Nn I ,ns. i - n g n

a 2.7 5.5 62 10.9 13.6 16.4 10.1 21.6 24.5 27.3
4 5.5 10.9 16.4 21.8 27.3 32.7 36.2 43.6 40.1 54.5
6 6.2 16.4 24.5 *W.7 40.9 49.1 57.3 65.4 73.6 81.6
8 10.9 22.8 32.7 43.6 54.5 65.4 78.4 67.3 08.2 100.1

10 13.6 27.3 40.0 54.5 58.2 81.8 05.4 109.1 122.7 136.3
12 1.4 32.7 49.1 '65.4 1.6 96.2 114.. 1.0.9 147.3 163.6
14 19.1. 3.2 57.3 *76.4 95.4 114.5 11.6 15.7 171.6 190.9
16 21.6 43.6 6.4 187.3 100.1 130.9 152.7 174.5 196.3 216.2
16i 24.5 49.1 73.6 '96.2 122.7 147.3 171.8 1063 220.9 245.4
20 27.3 54.5 61.8 109.1 136.3 163.6 390.9 218.2 245.4 272.7

30.0 :60.0 90.0 120.0 150.0 100 210.0 240.0 270.0 300.0
24 32.7 '65.4 96.2 130.9 163.6 196.3 229.1 261.8 294.5 o0*00 :
26 3&4 70.9 106.3 141.6 177.2 212.7 248.1 283.6 319.0 *00*0'

26 38.2 76.4 114.5 152.7 190.9 229.1 267.2 305.4 00090 o00000
L 30 40,9 51.8 1IZ. 163.6 1-'24., 245.4 2W6.3 32?.25$se1 * 0,0 "'"'

DIREC GAIN DIFFENTIAL COSTm-WNIISa)
SQ FT Percent floor Area Served By Solar

i0 2 In . 40 -A n I70 n I an in
2 451. 903. .13U4. 1606: 257. :20. 3160. 3612. 4063. 4515.
4 003. I180. 2709. 3612. 4515. ;541&. 6321. 7M24. 6127. 9030.
6 1354. 2709. 4083. 5416. G6772 I617. 94 I8. m0636. 12190. 13545.
6 160. 3012. 5416. 7224. 030. 10 . 12642. 14448. 16254. I166.

10 2257. 4515. i . 0030. 11267. 13545. 158 I60. 20317 22575.
22 2700. 5416. 8127. '10636. 13545. 16254. 18963. 21672. 243 1. 27089.
14 3160. 6321. 9461. 12642. 15602. 16963. 22123. 25264. 26444. 31604.
16 3612. 7224. 10636. 14446. 18060. 21672. 25284. 2895. 32507. 36119.
16 4063. 6127. 12190. 162154. 20317. 24381. 26444. 32507. 36571. 40634.
20 4515. 9030. 13545. 106. 2275. 2709. 31804. 36119. 40634. 45149.
22 49. 90 . 14809. 1966. 24832. 29M 34765. 39731. 9. 49664.
24 5416. I1063. 16254. 21672. 27M9. 3207. 37925. 43343. 48761. *
26 5869. 11739. 17606. 21476. 2937. 35218. 41068. 46956. 5262. *

26 632I. 12642. 189.63. 24. 31604. 37925. 44246. 50567. 00'9 *"""0
GTM t'?2 13Mt. 1 2M017. j 972 . I M 1 40634, i 47407. 1 g. 179D, 1 00000, 1 ,,,

TAUB WA ~L ~ L RsilLE~ JZSTflZL S-

SQ FT Percent Floor Area Served By Solar a it;Ir. m In 1 211 m In &a 4o 5 I an 70 1 o Im ~
2 '549. 100 0 164. 2197. .2747. IM9. 3646.4 4305. 4944. 5494.
4 109. 2197. 3W96 4305. 5494. "10. 7691. .6790. 969. 1096?.
6 1 6. 3206. 4944. 659. 8 1. '9O. 11637. 13185. 14853. 18401.
8 3197. 4395. OM96. SM90. 1096?. 13185. 15 17580. I1977. 21975.

10 2747. 6494. 8241. I1O6. 13734. 16461. 19M28. 21975. 247. 27469.
12 3396. !62. 06M. 13186. 16481.. 19777. 23074. O5370. IM . 3202.
14 3846. 7601. 11537. 1MM62 10036 23074. 26929. 3076. 34610. 36456.
16 4395. 6G60. 13185. 175. t 2 5M UM3 0765. 35100. 3956 . 43950.
to 4044. OW8. 14653. 1777. 347 22. 296 . 3610. 3905. 44490. 49443.

SM 54. W007. 16481, 213M. 27489. 320 W6456. 43050. 49443. 6493?.
22 6043. I2 06. i 12. 272. 30615. 3 206 42302. 48.45. 5436. 60431.
34 66M . 13105. I9M. 37. 31363. 355. 46147. 51740. 50231. 0"""'I

o 7142. 14684. 2142 5. 3S116. 35700. 42651. 499'3. 07135. 64376. 4o'o
a MIe,. 6 . WC./ 4. . . 364A6 46247. I 11I 610. ""1 M.

1 . o N il m M, 4 .0 1 ..
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Vandenberg AFB

A'WAL SOLAR CONTR3 gYOK-NMTID'gU)
Sq FT Peraeut Floor Ayes Served Solar

. I I I_
& .7 3.4 5.1 6.a 6.5 10.2 11.9 13.7 15.4 17.1

4 .4 6.8 10.2 13.7 17.1 20.5 2i.9 27.3 30.7 34.1
6 5.1 10.2 1M.4 20.5 25.6 30.7 35.8 41.0 46.1 51.3
6 6.6 13.7 20.5 27.3 34.1 41.0 47.8 54.6 GIA 66.3

10 8.5 17.1 2&.6 34.1 42.7 51.2 59.7 68.3 76.8 8&.3
12 10. 20.5 30.7 41.0 51.2 61.4 71.7 81.9 | 8.1 101.4
14 11.9 23.9 358 47.8 59.7 71.7 83.6 95.6 107.5 119.4
16 13.7 27.3 41.0 54.6 68.3 81.9 05.6 100.2 122.9 1 36.
16 15.4 30.7 46.1 61.4 76.6 2.1 107.5 122.9 138.2 153.6
20 17.1 34.1 51.2 66.3 65.3 1.4 119.4 136.5 153.6 170.6
22 18.8 37.5 56.3 75.1 9&9 112.6 131.4 130.2 166.9 187.7

4 20.5[ 41.0 6 1.4 1. 9 10 1.4 1 2. 9 14 3.3 1 83 . 6 1 4.3 204. 6

26 22. 44.4 "06.5 88.7 110.9 133.1 155.3 177.5 199.6 221.6
as 23.9 47.8 71.7 956 119.4 143.3 167.2 191.1 215.0 236.9

a 5.8 l 51.2 1 7 8 102.4 11IWO.0 15 .1 1711.2 1 04.8 a st 0.4 1 SO&

pig = lC " D FF lM WTAL C 0 T- N M 'a)

Sq FT Paeat Floor AiaServed By Solar

a 104. 208. I311. 415. 519. N . 727. 030. 934. 1036.
4 206. 415. 6. 630. 1031. 1248. 1453. 1661. Im. 20,6.
a 311. 83. '04. 1246. 1557. 1686. 2160. 2 1. 0. 30. 3114.
6 415. NO. 1246. 1661. 20. 2461. 2007i 3322. S7. 415.

10 519. 1036. 1557. W1M 5 3114. 3833. 4152 4671. 5190.
12 623. 1346. I186. 2491. 3114. I3737. 43 0. 49 3. 5606. 6229.
14 727. 1453. 2180. 2907. 363M. 4360. 5067. 5613. 8 540. 76 .
16 630. 1661. 2491. 3322. 41W1. 4963. 5613. 6644. 7474. 8306.
16 034. l160. 3N. 3737. 4W1. -560 6640. 7474. 8409. SM43.
SO 1036 20. 3114. 415L 5190. 6M. 7257. 6 0 94 10361.
1412 114S. 1954 365. 4606 5710. I8 . 7993, 9135. 10 P7. 11419.
24 1NS, -241. SM3. 403. 6SM. 7474. 878. 996O. 11211. 124 .
so 1350. 899.I 4049. IOft 674L 1o7. 9447. I109.I 12146. 13045.
16 1453. I107. 4300. 5613. TO6T. VW30. 1017- 11007. 13000. 14538.m ,I 3114, 40 I, I Last M I . IBr M I NO 1 1257 . 1 4014 .1 i ! R7
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Vandenberg AF9

ANNUAL SOlAR U1R UTIONWMU'u
Q1 P pent Fl Area Serv-ed By Sol

1 2.3 4.6 6.9 9.2 11.6 * 13.9 16.2 16.5 20.6 23.1
4 4.6 9.2 13.9 18.5 .26 l 27.7 34 37.0 41.8 46.2
6 6. 13.9 20.6 27.7 34.7 41.6 4.5 55.5 62.4 6:4
S 9.2 18.5 27.7 17.0 46.2 .5.5 64.7 74.0 83.2 92.5

10 11.8 23.1 34.7 46.2 57.6 69.4 80.9 O.5 104.0 115.6
12 13.9 27.7 41.8 5!.5 60.4 83.2 97.1 111.0 124.8 136.7
14 16.2 32.4 48.5 64.7 o.9 97 .1 113.3 -129.5 I45.6 161.6
16 18.5 37.0 55.5 74.0 ugs. 111.o 129.5 1450 1665 184.9
Is 20.6 41.6 62.4 83.2 104.0 124.8 24. IS. 187.3 206.2
20 23.1 46.2 69.4 .5 11.6 36. I 7 161.6 164.9 206.1 231.2
12 25.4 50.9 76.3 101.7 127.2 15&.6 176.0 203.4 228.9 254.3
24 27.7 55.5' 63. 111.0 135.7 166.5 194.2 221.9 249.7 277.4
s 30.1 60.1 9. 120.2 150.3 I80.3 210.4 240.4 270.5 300.5
28 32.4 64.7 97.1 129.5 161.5 194.2 U26.6 258.9 291.3 323.?3a 4 M 4 1 10.0 1 138.7 13 BOsIs sI =7~ M. 1a 311 1 346aI ~.6

I . -D DWMM JU 12 CO -W - t)

SQFT Prmt Floor Ar k em Bsoyt+., 10 20 1 M+I I AO inM  an goJ - o ,,
-2 313 426. 639. 63 1065 1377. 1400. 1703. 1,16. 2129.

4 42L 8, 1277. 1703. 3126. M6.L M 6. 3406. 3632. 4256.
M 689. 1277. 1916. 9 I. 3194. 3883. 4471. 6110. 5746. 6S8.

a 052. 1703. 256. 340L. 425L. 6110. 11961. 6613. 766. 6516.
10 1066. 2129. 3104. 4265 6e 367. 742. 6616. 9581. 10645.
12 1277. 2566. 3632. 5110. 63M7. 7 . 6948. 10219. 11497. 12?74.
14 1400. 2961. 4471. 5061. 7452 692. 1043 2 1163. 13413. 14003.
16 1703. 3406. 5110. 6I13. 81s6 I1W19. IM 13625. 15829. 17032.
18 1916. 3632. 6746. 7686 01 11497. 13413. 16M. 17246. 19161.
20 8129. 4M. 6367. .656 1064. IS-4. 14903. 17033. 19161. 31200.
22 3 I . 4664. 70.6. SM 17106 1405Z. IS . I163. 3107. 23419.
24 S5M. 6110. 76M6. I10 . 14"74. M9O. 178 6.4. 14S ON9 . 25549.
as 27M. S3. a .1171. 1 16607. 1037. 114 1. 84910. EN6. I

36 9I6. 8961. 8942. I 0M 14608 164. 20655. SS . 110lM. 19607.
I o ift I-#, I on,. I Imu I 1AII, I U74,I , L ?. I 319W.m I

A& .iIt gelur. I aS.OL 4m i . to" IB am.e st asm. U sm.

I 4 M. W 15 P. 3 4 .131. M1 4 4. 49.3 51La 044ae. O 4 341 , &4 IO S Mi ~ Sl M. 9Wmlao IO

I 0 I M I= . I3Lp 1".17.l 18. l 317416.I

I 2 Is. I131. 154n I6 6 6 i ,.3. 3" 9. 1&. M 4. Is63./
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Whiteman AFB

134 F P0 m 0 4o. 5A. Sol 0 7. Sol. 6
40A 

Aft 

w 
in 

in 
l _

16 14.6 3.3 43.0 58.6 73.2 87.8 101.5 117.1 131. 1&3

.4 1. 3 110 14.0 163 25.6 15. 8 14 832. 364 &G 11t.0 1 &G 8 29o 27. 3. 9 36.4 4 & 4 0.4 4. 9

a . 14.e I 
W~ o ' 2&3 . 4 3. 0 5 1. 5. e6 .0 WO . 2

10 6.3 3&3 67.4 3. 4.7 54.8 64.1 14.2 eU3 91.5
12 30.1l 4 L9. 60 65 10.6 12.6 .0 16.0 O L 100.8
14 I10 43. 6K0 764 10.614.0 7. 1.7 172.5 115.3 s ] 1
s 14.6 87.5 43 0. 116 . 87.8 166.5 11.1 13 11.8 *9""is I &S U 9 | 4 9.4 G& BL3, 88LS8. 

11 5.3. 131.8 i 14 LB. eee

so A 3~ U 6 6e 4I . 9 73. 91a e . 100.8 12.1 14 6.4 * *00 0 0"

S O " 1~ i 40. 3 6.4 l eo. 5 00. 2. 140. 1 81.0 "" i" "

s ZLo 4 3,9 GL9o -87.8 100.8 
31. 153.7 1 17,5.7 "" i" "

w Xs I 47. 71.4 1U I 1 . 9 1 42.7 66.5' ,-.."" 94 "

* 3. 51.3 769 101.5 125.1 153.7 179.3 "0000"' " I ""
-V7.4 I 64.9 I 1L3 I 8 _ . 164.7 102.1 "$f ee* I"" 00,"1

t pn= " DWEBFI-UAL COIT-N1Iffs)
SQ FT Pernct Ino, Am 3 ,Solarjum mJin m2d mm An an a

3 am5. 650. m. 1101. 13". 1651. 12 2 3301. 2476. 2151.
4 O0.t 1101. 1651. =0 , 1. 802.L 365. i 440. 40. 55M.
6 f1. 1651. 2476.- 3N . 4117. 4953. 5778. 6 0. 740. 154.
a 1101. =01. I .. 4a .eo. 704. 8 6C04. 05. 1100.

10 137. I71.I 4127. 5O. 1M67n. i 354. 0630. 1100& ImI. 1376.
12 1851. 3301. 40M. 66M. 8054. UM5 I11S55. 13306. 14857. I165M.
14 1916. 3 52. 5778. 7704. 1 30. 11855. 13481. 16407. 17333. 19180.
i 3= I .. 440.. 6603. 680e.1105 136 15407. 1760 1060. 00"'
I s 1476 4953. 7429. 9605. 1861. 14657. 17333. 10600. 33366. 090"
30 2752. 508. 0 M4. 11005. 13M IM 1 90 10359. 6010. ""'
I 3086 60m. 90M. 12106. 15132 1610. 21165 .34211. "" I ""
34 330. 660. I 605. 130. I1M I19K. 23111.. 3/ "I " "*""
3- 3. 71. 10M. 14307. 176 ro0. /"'" 1""" *25"
a 3m. 7704. I SM. . 5 1 .ISM s3s11. MOMe9l

I0 

10M~l1 
, 1 mi 

.
[ 9ll. am "oi 
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Whiteman AFB

ANAL SOLAR COMKBUTON-WNlfMBTU'sf
SQ TF Pevii L Floor Area Srved By Solar

& TL A 7.5 11. 15.0 m6 23.S 26.3 3.0 a3,O 37.6
4 7.5 1.0 2.X5 30.0 V7.5 45,0 52.5 60.0 67.6 75.0
6 1 .3 23.5 33.8 45.0 a.3 W.5 7,1 00.0 101.3 11?,5
6 15.0 30.0 45.0 60.0 75.0 910.0 10&,0 120.0 135.0 150.1

10 1&8 37.5 56.3 75.0 03.8 1 3.5 131.3 1.o. 1 168.8 187.6
12 2.5 45.0 67.5 00.0 11.5 135.0 157.6 100.1 303.6 225.1
14 16.3 S,5 76.8 '105.0 131.3 157.6 183.6 210.1 336.3 26.
16 "30.0 "80.0 190.0 120.0 150.1 181 210.1 240.1 270.1 ***
to 1 3.6 '67.5 101.3 135.0 166.5 202.6 36.3 27. 1 303.9 "oo

20 37.5 '75.0 112.5 '150.1 187.6 225.1 26..6 300.1 *0**** ""9'
=1 41.3 111.5 123.6 168.1 2M.3 247.6 256.6 330.1 *09000 0000#0

4 -450 30.0 135.0 180.1 325.l 270.1 315.1 30.1 *"** * "0*0
INS 46 7.5 146.3 105.1 I43.8 292.6 341.4 I 0 0000°0 *°°°**

S 5.5S 105.0 157.6 210.1 26,.6 315.1 367.6 I"" "00,,0 0"0000S& 14k t?,5 Ie, IS1 2.1 1 281.3533.61 W&Oa 1 ,,.,0.1 0000001 ,,0*,0

- ~DIRECT 2&KN DIFQUHT COST-VNysa)
SQ FT Peret Floor haeSorved By Sola

i -o so I An -me a n I .9 I an,
a Go6. 10,. 1630. 215 MS51. 3,77. 3U4. 4370. 4016. 6463
4 10M. 2185. 3277. 4370. 5463 . 6 . 7647. 6#M6. 983L 1OW4.
6 163. 3277. 4916. 65 5193.1 9ea. 1 11471. 13106. 14748. I1636.
a 2165. 4370. 6565. 6730. I1OI. 1310. 15294. 17470. I1M4. 21940.

10 2"1. 5403. 8193. I1o9. 1365. 163 . 10116. 21640. 2480. 2I731.
1 3277. M585. S 933l13100. 18367. 1964. 22941. 26S1. 4O. 3217 I.

14 3M. 747. 11471. 165M4. I19118. 20s1. 26M 305N6. 34412. 31113.
16 '4370. 57M9 13100. 17473. 21649. 26216. 3055. 34956. 33328. 0000
11 4916. 963 12474A. 1IN64. 2410 Xk9 3441. 30M32. 44244. 00'*"
20 4M. 10024. I1S=6. 214a 2I 11. M I 3771 311. 436W. "0"" I ""0

, 006. 12017. I11016. 3004. 30043. 36. I 49000. 4616. I"""
34 I=5. 13109. 19M. 6 I8 3* 4 f 45662. 53437. " ° "*""

2 7101. 14M0 . 1M. ,6- 314 41M 470 6.""'," " 0"0"0
21 7"47. 153M4. 3341. 3 KI =3L 460 1U0 . *"" """ *'

9.... 9.... ..9Q my SAWm
go ___tam__is___an

4 Va- . am 3w OWL - Ili'. 1=10
- -' w f M
a 11Mar, a" "a I
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WUlfams Ant

AL,.r sr.i II-I'',Q Peroent Flor Ame, ferved

2 1.0 & 3.1 4.1 5.2 6.2 7.8 6.3 '.342 L.1 4.1 6.2 8.3 10.3 M24 14.5 its Its 20.7
&. &.a U. 18.4 Its 16.9 21.7 24.8 87.9 31.0

8 4.1 6.3 12.4 1A.5 20. 24.8 W5.O 33.1 37.3 41.3
10 52. 10.3 15.5 20.? 25.8 31.0 36.2 41.3 46 51.7
12 6.3 12.4 16.6 24.8 31.0 37.2 43.4 40.6 5.6 62.0
14 1.2 14.5 21.7 85.0 36.2 43.4 0.O 67.9 61 7Z4
16 8.3 Is. 34.38 M. 41.3 40.0 57.0 653 74.4 827
1n 9.3 16.6 27.9 '37.2 46.5 5.8 0 6.1 744 6.7 0.0
o 10.3 10.? 31.0 41.3 1.7 .0 73.4 887 93.0 103.4

22 11.4 2.? 34.1 48.5 .86" 6.2 70A 01.0 193.3 113.7
24 12.4 34.8 37.2 46.6 62.0 74.4 66.6 09.2 111.0 1240
a6 13.4 1.9 40.2 83.7 47.0 60.6 94.1 107.5 130.9 134.4
ON 14.5 28.0 43.4 57.9 72.4 66. 101.3 !115 130.2 144.?

1 0 1. 31.01 4g I ,'. I 1A. 1,0 IM I1L

Omn GAIN DRxMNuur COBT-SH~WO)
3Pe ent ore Fleor ered ser SoBy r

40 an mrn AD _ _Win U
2 I33. 355. 31 530. 3. 795. M 392 1061. 1195. 13L.
4 3. 80. 795. 1061. 1315. 1501. 165. 2122. 255 B1.
6 20. 705. 1192. I101. 10O0. 36 2764. 318L 3670. 301.
5 600. 1061. 1501. 2121. 31. 31L 71. 4262. 4773 5

10 653. 1306. 10. I 51. 3314. 107. 4640. 530 6. 6 .
12 735 1081. 196. A316. 3077. 4773. 68. 6364. 7156. 7154.
14 S. 1656. 1784. 3I72. 4640. 5586. 06. 7424. 8302. 00.
16 1061. 2121. 3188. 4243. 5303. 64. 7424. 8485. 9654 10606
16 1193. 30 '3679. 477. 5066. 710. 2. 9545 10736 1193.
20 13L. 81. 1111. 50NO. OW. 701. 60. 108106 11933. 1307.
33 1480. W1?. 4375. 51M. 733 610. 106. 11666. 13115. 148.
24 101. 318. 4773. n . 705 5 1113. 14316. I6M
88 1723. 144?. 5170. Ot4. U517. 10341. 1354. 1315. 18511. 174.
INS 1856. 3713. 855.I 7446. 9660. 11126. 110. 14646. 16704. 16660.

lo s.m  aft . ~ HA UKm Milr . enW uum
4 180. 751. 111 IM1. 96. 11ft 132 1201 1655 16774 576. 7 313. 160. l8ow. JIM 0. 3 N. 2076. 375.

* 5 to"3. 0.a 83 am 11 39. OK 41 4em4 an7 5110.
6 ~ o me1 60. 61. MS. Am. 460a am51 MT0 676 4?

13 1196. i 33m 4"6. 665 06 OWW Oft lots& 101.
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if 1Mi. 6561 4684 sm6 lOW?. mbp01 loft 18513 1 3. 16614.
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UIfIau AFB

i'i na so I n I a I i s I a a n I la w

4 1.3 6L? 4.0 G4 4.7 0 .4 1.7 ILIt 1&4
4 107 . .4 & 10.3 8. 6.4 16.8 6.6 36.5 10.3

i 4.0 &O I aLI &1l 0.] I 2&.2 2 W14 40.8

8 64 10.7 .1 3 1.2 4 .8 6 3L2 64.5 065 4.3 1106
10 1T .4 36 0.1 .6 =-5 40.2 46.9 10.3 60.3 67.0
a LO 1.1 43.3 3 40 2 4.3 51 64.4 "2.4 80.5
.14 U. 1 56 26. V8I l. 5 4 .9 O8.3 5. ? 7 .1 ! 4.5 0&09
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ELECTRICITY
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