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STRUCTURAL GLAZED MASONRY UNITS!

Plus all the economic and structural advantages of tradi-
tional SPECTRA-GLAZE" Block ... Permanent sanitary
finish, thru-wall loadbearing units, fire ratings, accurate
two-faced units, 48 colors, etc. . . . Helps meet your
energy crisis problems, with excellent insulating advan-
tages ... and it’s AVAILABLE!

Featherlite Corp. announces a new Distributor for SPECTRA-GLAZE® I Block in northern New Mexico:

CREGO BLOCK COMPANY, INC.

6025 Second St., N.W., Albugquerque, NM.
505/344-3475
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Ponding causes a whole
deluge of problems.

Zonolite roof deck systems
turn them off.

Zonolite* has roof decks for everything. For
the slope-to-drains. For hurricanes. For pro-
tection against fire. And for insulation.

Roof deck systems certified by Zonolite.
Available everywhere in the U. S. and Canada.
Installed by approved applicators each and
every month of the year.

Just talk to your local Zonolite representa-
tive. He'll be pleased to consult with you and
come up with a recommendation that will
satisfy all your design requirements.

Want to correct a roof deck problem. Or
better yet, prevent one in the first place?

Say the word!

ZONOLITE =~ %
INSULATING CONCRETE

DECK BASE

ZONOLITE

Southwest Vermiculite Co.
5119 Edith Blvd. N.E.
Albuquerque, New Mexico 87107

CRUSHED LAVA CINDERS

Screened to Proper Size For:
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@ Roofing Aggregate

@ Decorative Ground Cover
® Rip-Rap

® Large Landscape Boulders

ROCKY MOUNTAIN
STONE COMPANY

4741 PAN AMERICAN FREEWAY, N.E.
ALBUQUERQUE 344-2611

Easy-on interior paints, climate-designed
exterior paints, color coordinated wall-
coverings, industrial-technical coatings,
and a complete selection of professional
supplies and accessories. Since 1936.

R

Manufacturing Co.

Albuquerque, N.M.: 1214 San Pedro N.E.

El Paso, Texas: 1531 Magoffin, 9054 Dyer,
7636 Gateway East, 5937 N. Mesa
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Criteria, skill, artistry and
experience are fused to

produce laboratory furniture
meeting the most exacting
requirements of contemporary
science educators and architects.
Units immediately available and
within the reach of any

school or institutional budget.

Architects use our design consultation services for:
Science Labs / Offices / Artrooms / Dormitories /
Libraries / Auditorium Seating / Home Economics
Labs / Gymnasiums

UNIVERSITY BOOK STORE
ALLIED SUPPLY GO.

2122 Central, SE
Phone 243-1776
Albuquerque, N. M.

METAL STORE FIXTURES

Beautiful . . . Functional
AVAILABLE LOCALLY

Z)tsp/ay %nbzltry

REEVE FLOOR-TO-CEILING MERCHANDISER with glass shelves for new eleva-
tions in dramatic displays. Effectively used for back bays and area dividers.
Tension poles are double slotted on two sides with internal adjustable spring
action to maintain rigid tension. Unit can easily be moved to any location.
CLASSIC ISLANDER with giass shelves to complement items on display. 30, 36
and 48 inch modules.

Exclusive New Mexico and Wes! Texas distributor for full line of showcases,
metal islands, wall units, shelves, peg board hooks, wire baskets, hang rod—
in stock for immediate delivery.

See our showroom or write
for free color calalog

CUSTOMCRAFT FIXTURES
4914 Pan American Freeway, N. E.
Albuquerque, New Mexico 87109

505 881-9200

YOU SﬂUE WITH NEW

e . =

i
GbﬂZBD BEOER WALLS

S _‘_H_!_-_r._-

CONSTRUCTION — Build and finish in one operation l
. walls go up faster —one trade, large units lay
up fast . .. thru-wall load bearing units eliminate
expense of back up wall,
MAINTENANCE — No refurhishing ever, Permanent,
sanitary, factory finish — cannot peel or blister . ..
| easy to clean and keep clean.
§ ENERGY — Excellent U-factors with lightweight block
and insulating granular fill,
” INSURANCE —Maximum security and protection at
lowest cost, with fire-rated walls.

4 GOV'T REQUIREMENTS — Meet USDA and OSHA
H specifications for health, sanitation and safety.

m @ U5, Pal O Can. & other countries by THE BURNS & RUSSELL CO

FEATHERLITE BLOCK CO., Box 489, Lubbock, Tex. 79408, B06/763-8202
FEATHERLITE BUILDING PRODUCTS CO., Box 9977, El Paso, Tex. 79990

CREGO BLOCK COMPANY, INC., 6026 Second St. N.W., Albuquerque, N.M.
505/344-3475

YOU SAVE TIME /YOU SAVE MONEY

WITH THE ECONOMY OF BLOCK & THE PERFORMANCE OF GLAZE
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Prestressed Concrete

The Broadway Department store
in Coronado Center in Albu-
querque is now under construc-
tion using 8 foot twin tee pre-
stressed concrete floor members
totaling 115,600 square feet
on two of the three floors. All
columns and beams were also
precast, prestressed concrete.
Erection was accomplished in

only four weeks working time. & PLANNERS

CONTRACTOR—
BRADBURY & STAMM

CONSTRUCT

PRESTRESSED T ——
CoNCRETE PrODUCTS, INC.

ARCHITECT—
ASSOCIATED ARCHITECTS

ION CO.

(505) 345-5671

1304 Menaul Bivd., N. E., Albuquerque, N. M. 87110

Classic, simple to install,
fireproof, weatherproof, made
of concrete, yet lighter than
clay, stronger than clay at a
fraction of the cost of clay.

Centur_y roof tile, inc.

Century Glazed

151®
TILE

2700 Second St., S. W.
Albuquerque, New Mexico 87102
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serving New Mexico
and the El Paso area
with

Quality Concrete Masonry Products

and many allied building materials
Modernfold Wood and Plastic Folding Doors
Hollow Metal Doors and Frames Reinforcing and Fabricated Steel
Steel and Formica Toilet Partitions Commercial Hardware
Commercial Toilet Accessories Moderncote Vinyl Wall Covering
Residential and Commercial Steel and Aluminum Windows

Builders Block & Stone Co., Inc. Builders Block & Supply Co., Inc.
P. 0. Box 1633 P. 0. Drawer FF
Roswell, N. M. 88201 Las Cruces, N. M. 88001
505 622-1321 505 524-3633
Builders Block & Stone Co., Inc. Builders Block & Supply Co., Inc.
P. 0. Box 10284 Telephone
Albuquerque, N. M. 87114 El Paso
505 265-6085 915 532-9695

Members: New Mexico Concrete Masonry Association, National Concrete Masonry Association

*
MONO % THERM

SPRAY INSULATION- 4 g

ACOUSTICAL SYSTEM
0'

FIRE RETARDANT ARCHITECTURAL BEAUTY EASE OF APPLICATION

for its . . .

l

CONDENSATION
CONTROL

ACOUSTICAL
EXCELLENCE

Keers. Inc.

3323 STANFORD, N.E.
ALBUQUERQUE, NEW MEXICO
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Social Secunty Administration?
You haven't? Of course not, But
your Secretary of the Interior may have. In
fact, he has already starved slong such a
course; hereafter more than two million
acres of national wikdlife refuge system lands
m the West —three wildlife ranges estabr
lishedd for the protection and management
of wildlife habitat by President Roosevelt
in the 1930s —will be managed exclusively
by—not the FBI or Export-lmport Bank -
but by an agency just as ill-chosen: the
Bureau of Land Management

Kicked out in the process is the
U.5. Fish and Wildiite Service, the ane
agency that has a mandute to manage lederal
wildlife habstat

Me. President, already the Secre
tary has recommended that BLM be given
primary jurisdiction over two entically inr
portant wildlife arcas in Alaska—the huge
Noatak National Arctic Range and the
Hiamna National Resource Range. [s all this
part of a plan to dismantle our national
wildlife refuge system—a system that
embraces more than 30 million scres

in 49 states” Will the na-

S Y tional parks be next? What's
this we hear about BLM
establishing a Neturna/ Park
Systemn to compete with the
Mational Park System?

he Bureau of Land Management!
Can it be true? The very same Buresu
of Land Management that has been o
cozy with commaodity interests these many
years? The Buresu of Land Management
that has condoned —even encouraged— reck-
less overgrazing of our public lands® That
has been destroying wildlife habitat on these
wildlife ranges agains: the pleading of the
Fish and Wildlife Service for the past three
decades® That had to admit last year that
83 percent of its admunistered grazing lands
were in fair, poor or bad condition? That
Bureay of Land Management?

e, that Bureau of Land Man
apgement.  It's an outrage, Mr. Pres
dent, and we ask you to overrule your
Secretary of the Interior on this jurisdic
tional shift —sow, before BLM can put its
policies into effect.

What do the “wildlife experts™ ar
BLM have in mind for the Kofu Game Range

|
r mavhe ine Coast Guard”? Or the

ABOUT ASSIGNING OUR

in Arirona (660,000 acres), the Charles

Sheldon Antelope Range in Nevada{ 578,000
acres) and the Charles M. Russell Wildiide
Range in Montana (970,000 scres)i® They
say they will continue to manage the areas
primarily for wildlife use, but they're employ
g a term never before wsed in connection
with wildlife refuge management: multiple
ute. The intent is clear, as is BLM's record
elsewhere — using chemical herbicides, fenc
ing and bulldorer-chaining of shrubs like
pinyon juniper, all to remove native plants
on which wild animals browse and to replace
them with grass, on which livestock graze

ow long will it be before wildlife
becomes one of the ather uses,
one of the afterthoughts, in this
vast domain that once existed primarily &
& home for America’s dwindling populations
of threatened wildlife species?

M. President. this nation has pre-
cous little habitat left for animals and birds
which depend on natural conditions for sur
vival —forexample, thedesert bighorn sheep,
buld and golden eagies, the endangened pere
grine and prairie falcors. We have paved,
stripped, plowed and denuded mest of it,
first in our westward expansion and more
recently in our shift from farm to city, our
urban sprawl and our Great Obsession with
the sutomobile. Therefore, what little we
have left neads to be protected and managed
primarily for its wildlife values

._4

7. President, we know there are
some fine public servants in
BLM, but this is an agency that
is constantly badgered by higher-ups in gov
ernment —yes, even by the White House
in the name of heavy-handed commaodity in-
terests. Grazing and mineral interests thus
get it major sttention. To many of its
policy makers through the vears wildlife has
been an uneconomuc nuisance without much
of a comstituency
For thirty years BLM has been o
deterrent to sound wildlife management on
the big wildlife ranges in the West. Yet the
Fish and Wildlife Service was always there
to et as 8 restruiming inflvence on the ex-
cesses of BLM. Wisely, Fish and Wildlife
was given exclusive jurisdiction of the Des-
ert Wildlife Range in Nevada in 1966, and
recently the same agency was given the same
undivided jurisdiction over the Cabeza Prieta
Game Hange in Arizona. Bur where the
commodity interests have made thermselves
heand, the Secretary of the Interior has
elected to give exclisive jurisdicrion to an
agency that knows litthe shout wildlife man-
agement and conldn ! care lest

—
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1901 Pennsylvania Ave., NW
Washington, DC 20006

GESTO'TH

All of thix iv 10 be accomplished
Mr. President, without evem lip service to
the Nations! Environmental Policy Act
swbich reguires @ wtady of emvirommental
et wien major federal aclions affecimg
the emviromment are to be undertaken. Hou
can thir be?

Mr. Presadent, the 100,000 mem
bers and contnibutors of The Wilderness
Society call upon you 1o reverse your Secre-
tary in this serious error. Now 40 years old,
this organization has fought Jong and hard
for the preservation of a significant portion
of the remaining wilderness in this country

-both for its importance to man and for
the vital part it plays in sustaining wildlife
populations. We believe it & vital that the
public interest in the preservation of wild
life be placed hagher on the scale of values
than the short-term interest of & handful of
western cattlemen and mining companies

3 NCAd

lezre reverse the Secretary’s deci

sion and see that these wildlife
ranges are asugned instead 10 the one
agency that knows about wildiife and values
its preservation—the US. Fish and Wild
life Service.

_1

Since 1935 The Wilderness Society has been
the principal citizen organization working
for the preservation of the vestiges of our
great American wilderness.

Ads like this cost money. You can help
Send tax-deductible contributions to The
Wilderness Society  Wildlife Fund, 1901
Pennsylvania Ave., N.W., Washington, D.C.
20006, We'l be glad to send you, in turn,
a free pamphlet, “Wildlife Needs Wilder
eSS,



EBITORIAL

I received this letter from a concerned reader. Mrs.
Untermyer maintained a home in Wyoming for several
years before moving to Santa Fe.

Editor, New Mexico Architecture:

Among the numerous ill-advised actions taken
by President Gerald Ford the appointment of the
ex-governor of Wyoming, Stanley Hathaway, as Sec-
retary of the Interior will possibly have in the long
run the most lasting effect on the life of America.

As governor, Stanley Hathaway was a self-des-
cribed promoter of industrial logging and mining
development in Wyoming. He went on record as
favoring the damming of the scenic, recreation rich
upper Green River, flooding private lands and fish-
ing areas and advocating an absurd diversion of
the water from needed .agricultural use to electric
power plant cooling; he urged increased lumbering
and clear cutting of timber on slow recovery na-
tional forest areas; he backed increased sale and
leasing of Wyoming public lands for coal mining
and oil shale development without due safeguards
and with quite small returns to the state, thus cre-
ating a bonanza for coal and oil interests.

In order to create more jobs Governor Hath-
away asserted that the natural resources of the state
should not be left unused, even if the process of us-
ing them had results which' adversely affected not
only Wyoming, but adjoining states as well. To im-
plement his ideas he has stated, in so many words,
that if ecological balances were disturbed, environ-
mental safeguards lowered or swept aside (although
he denied they would be), wilderness areas invaded
and wildlife habitats threatened, it was more im-
portant to create jobs in the state. This has proven
to be something of a boomerang. In the process of
development of coal, Rock Springs, and oil and min-
erals, Gillete, two good-sized “boom” towns have
been created. Both have major water, sewage, hous-
ing and school problems for which no prior prepara-
tion or planning was done; apart from the acute
housing and other ills, this has resulted in greatly
increased crime and mental illness figures.

In almost all respects Hathaway has urged hap-
hazard development of resources regardless of en-
vironmental and social impact; he has demonstrated
little or no understanding of the long range conse-
quences. He has consistently, and quite often scorn-
fully, resisted the efforts of informed conservation
organizations to establish and preserve wilderness
areas and to protect public lands from exploitation.

To be sure, jobs are needed. But careful, thought-
ful planning can create jobs and, at the same time,
respect the environment. Natural resources can be
used, but must not be abused or destroyed. The
generations to follow should be able to live, enjoy
and derive benefit from the natural resources of Wy-

oming. Thoughtless planning and development of
the Hathaway type will present our children with
a vast, but desolate landscape.

The Department of Interior is a hodge-podge
of often contradictory agencies. It includes the Bu-
reau of Reclamation, which likes to build dams
wherever it can find a stream and which has a
strong lobby at the Congress to insure jobs for it-
self. There is the Bureau of Land Management which
is presently engaged in an effort to take over man-
agement of three large national game reserves and
to gain control of proposed Alaskan National Parks
and Wildlife Ranges. The Bureau has pursued a pol-
icy of “multiple use.” (See ad., page 8, opposite)
In the past this policy usually has meant use
by mineral and grazing interests which have no in-
terest in nor concern for ecological values. Further,
the Bureau has allowed for energy exploitation and
unregulated recreational use. All of this “multiple
use” has resulted in considerable erosion damage and
overgrazing.

In contrast is the National Park Service, which
also is under the Department of Interior. Accord-
ing to the National Park Act, the Service is en-
trusted with the protection and preservation of some
of our outstanding, unique and most beautiful areas
throughout the country, although it is given very
little money with which to carry out this purpose.
It is supposed to allow park access to people in a
number consistent with the preservation of those
features for which the park was established. Hath-
away says, as have others, “Parks are for people,”
and of course they are, but in this connection he
strongly advocated the building of a jetport in Jack-
son Hole, Wyoming, which would have invaded
Grand Teton National Park even more extensively
than the present airport, because it would enable
more people to come in more easily. In the face
of a very strongly worded adverse impact statement,
Hathaway urged the airport extension with appar-
ently no conception of the probable consequences.
It is unfortunate, but a fact, that too many people
at one time using the parks means destruction of
the parks, so that the people who follow us in time
will have no parks, or at best, badly damaged ones.

The Secretary of the Interior is confronted with
difficult and often conflicting problems and pres-
sures; a well balanced and above all, informed judge-
ment would seem to be a pre-requisite for the job.
The past record of Stanley Hathaway hardly indi-
cates that he possesses or can exercise such judge-
ment. Unless, while in office, he radically changes
his past attitudes, we can anticipate a rape of our
public resources as those in Wyoming were raped.

Elise S. Untermyer, Santa Fe, N.M.

NMA May-June 1975 9
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SOLAR ENERGY & HOUSING—Part |, CLIMATIC ANALYSIS

The intent of this report is to investigate a
broad technique of climate analysis which will fa-
cilitate the indentification and evaluation of the
major climatic parameters that affect building de-
signs incorporating solar heating sub-systems, and to
develop a graphical presentation of the analysis as
it applies to the continental United States.

In searching the literature for data on the many
variables which can affect design decisions in solar-
heating applications, two of the most significant and
obvious factors are:

1. The heating load on the building, as im-
posed on an hourly, daily, and long term
basis.

2. The availability of solar energy, also as a
function of short and long term time periods.

HEATING LOAD

In regard to heating load, a well documented
and ample supply of data has been recorded for
most localities. Degree-day maps are available from
the U. S. Weather Bureau, plotting heating loads both
monthly and annually. Finer details, both tabulated
and computerized, are also becoming available from
numerous stations, allowing a daily or hourly anal-
ysis of those climatic factors such as temperature,
wind, and dewpoint, which determine heating de-
mand. Although interpolation of this data for loca-
tions between recording stations can sometimes be
unreliable in cases where geographic factors such
as mountains, deserts, and large areas of water or
vegetation affect the local microclimate, in general
the existing data is adequate for regionalized studies
of this climatic factor in the U.S.

SOLAR ENERGY—GEOGRAPHICAL

The characteristics of the solar energy available
at different geographical locations which can be uti-
lized to meet all or part of a building’s heating de-
mand is less well documented. About 100 stations
in the U.S. and Canada record daily data such as
% sunshine, cloud cover, and the daily total of
combined direct and diffuse solar radiation. Among
these stations, very few report data on solar input
which separates the direct (shadow-casting) from the

prepared by The Architects, Taos

diffuse (sky radiation) component of the total en-
ergy received.

DIFFUSE RADIATION

Solar energy is transmitted to the earth as radi-
ation. In traversing the earth’s atmosphere the inten-
sity of the direct rays becomes reduced in varying
amounts through absorption by water vapor (and to
a lesser extent by ozone and carbon dioxide ), through
reflection by dust and water droplets, and through
scattering by air molecules. That part of the re-
flected and scattered radiation which reaches the
earth is known as diffuse or sky radiation. On sunny
days, the peak intensity of this radiation is in the
blue portion of the spectrum and gives the sky its
color. The total radiation reaching the surface of
the earth is the sum of the direct and diffuse com-
ponents.

EXISTING MAPS—INADEQUACIES

The commonly available insolation (solar ener-
gy) maps are prepared for monthly averages, and re-
flect the average daily total radiation falling on a hor-
izontal surface during the month. Although such data
is of value in gaining a general sense of where the
total inputs are either high or low, it does not ad-
dress the important differences in mode of arrival
of the energy (direct or diffuse) or the average
amounts of the direct solar input which can be uti-
lized by collectors titled southward. Since the tra-
ditional instruments for solar energy measurement
(pyronometers) are usually designed to be operated
on a horizontal plane, all data is in reference to
this ground plane, and therefore maps plotting the
recorded solar information need rather elaborate
transformations to become graphically indicative of
actual energy collection potential.

Plate A (Page 12) illustrates typical geographic
plotting of heating loads and solar input. Heating
loads in degree days per month are shown as shaded
zones which have been highly simplified for clarity in
the vicinity of abrupt discontinuities in load, particu-
larly in the mountainous regions of the West. Solar in-
put, in monthly average of daily btu/sq. ft. on a hori-
zontal surface, is illustrated by the heavy isolines,
spaced at intervals of 200 btu/sq. ft./day.

NMA May-June 1975 11
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Plate A

In the month of December, we can see that
the average daily total insolation on a horizontal
surface in portions of the State of Washington is
only one-fifth as great as in most of New Mexico
and Arizona. Detroit receives the same average in-
puts as the northem tip of California. The monthly
average for New York City is about half of that for
Central Florida. As expected, solar input is reduced
with increasing latitude, vet the Western States ap-
pear to enjoy about 25% more input than areas of
equivalent latitude east of the Mississippi.

Although this type of insolation data, overplot-
ted on heating load averages, is of obvious useful-
ness to the designer of solar heating systems, the
specific characteristics of solar collector geometry
cannot be optimized from the inspection of this data
alone.

MAXIMIZING DIFFUSE
As mentioned earlier, important differences exist
in the mode of arrival of the solar inputs. Diffuse
radiation is generally best received on a horizontal
plane, since by definition its origins are always from
the entire hemisphere of the sky, whether cloudy or

clear. Although the energy contribution of the dif-
fuse component is substantially less than that of
the direct component, its importance increases ap-
preciably with the realization that it is often the
only input during the coldest periods. Thus, if the
relative percentage of wintertime diffuse is suffi-
ciently high in a specific region, the plane of a solar
collector may be oriented in favor of a horizontal
position in order to achieve higher collection rates
of diffuse. As a consequence of this low tilt angle,
the ability of the collector to intercept direct winter
sun would be reduced, because of the low altitudes
of the winter sun. For example, the maximum solar
altitude above the horizon at the winter solstice (De-
cember 22) varies, as a function of latitude, from a
noon maximum of 20° in Minneapolis to 35° in
El Paso.

Since information on solar input is presently
available from most recording stations only in the
form of total hourly and daily radiation received, a
useful task is to illustrate a satisfactorily reliable
method for estimating, at any given location, the
separate percentages of the diffuse and direct com-
ponents of solar input.

THE WORK OF LIU AND JORDAN

It is indeed fortunate that the literature con-
tains invaluable and timely research on these and
other aspects of solar radiation authored by Liu and
Jordan in a series of papers published during the
1960's. Among other relationships developed in these
co-authored works is a means of separating the dif-
fuse and direct components at any given station when
the only information available is the average total
radiation received at the station. Although it is not
appropriate in this report to retrace the ingenious
process of development of these relationships, an
interested reader is encouraged to refer to the Solar
Energy Journak July 1960, for detailed explanations
of the following summary,

THE SOLAR CONSTANT

From experimental data, the intensity of solar en-
ergy arriving on a surface normal to the sun at the
outer edge of the earth’s atmosphere has been deter-
mined to average 442/btu hour/sq. ft., and this value
is known as the Solar Constant. Seasonal variations of
about 3% percent occur due to eccentricity in the
earth’s orbit, and these variations can be accurately
calculated, yvielding a precise value for the intensity
of this primary extra-atmospheric solar input at any
given time of year.

THE SUNSHINE INDEX Kt
If, instead of being positioned at right angles
to the sun’s rays, an extra-atmospheric intercepting
surface is parallel to the earth’s surface above a given
station, and therefore is tilted from the normal at

12 : NMA May-June 1975



-« EXTRA-ATMOSPHERIC SURFACE
PARALLEL TO
_——=HORIZONTAL SURFACE AT
———=REPORTING STATION

. LATITUDE AT
REPORTING STATION

-—>
RAYS
3 TTTEARTH'S AXIS
ke SURFACE NORMAL TO SUN'S RAYS
T (AT RIGHT ANGLES TO SUN'S RAYS)

SOLAR COMSTANT 442 BTU/SGFT/HR
£3%5% ANNUAL VARIATION

Fig. 1. Illustration of the theoretical extra - atmos-

pheric surface on which Hy is calculated.

some angle (dependent on day of the year, time of
day, and latitude of station) the resultant radiation
intensity on the tilted surface will be reduced, and
its value at any given angle of tilt can be calcu-
lated as a simple cosine function of the tilt angle.
During any day, the sun’s angle will continuously
change in respect to a fixed intercepting surface,
resulting in a corresponding change in energy input:
zero at sunrise, increasing to maximum at solar noon,
and subsiding back to zero’ at sunset. For a specific
day, the total energy (Hg) incident on the extra-
atmospheric surface parallel to the earth’s surface
can be calculated by integration, using the value of
the solar constant and a trigonometric description of
the sun’s apparent path across the sky. A station on
the earth located below this extra-atmospheric sur-
face can also record the total daily radiation (H)
falling on a horizontal plane at the station, and this
data may be compared with the previously calcu-
lated amount of energy that would have fallen on
the station if the atmosphere were not present. The
comparison can be expressed either as a ratio, or
(multiplying by 100), as a perceatage of actual rad-
iation received compared to the theoretical maximum
falling on an atmosphereless station. This ratio of
H/Hp, termed K¢, can be found for any place
where pyronometers record the total daily or hourly
solar energy.

Though Liu and Jordan refer to Kt as a “cloudi-
ness index,” actually the higher the fraction the lower
is the actual cloud cover. The fraction is really an
indication of the amount of total radiation that pene-
trates the atmosphere, and hence in this report Kt
is referred to as the “sunshine index.”

At those few stations equipped with instruments
to record both diffuse (D) and total radiation (H)
separately, another ratio, D/H, can also be obtained,
and (multiplying by 100) may be expressed as the
percentage of the daily diffuse radiation received
compared to the daily total of both diffuse and direct.

By graphical analysis of recorded data from
widely separated stations, Liu and Jordan discovered
that a firm relationship exists between the ratio Kt
and the ratio of D/H. A simplified graph of this
relationship is illustrated in Figure 2. The highest
plotted value of Kt (percent of the calculated “ex-
tra-atmospheric” that makes it through the sky to
a recording pyronometer) is in the vicinity of 75%,
which indicates that under total clear sky conditions,
about 25% of the extra-atmospheric input is lost
due to absorption or a return to space from scatter-
ing on the trip through the atmosphere. At this level
of Kt, approximately 15% of the total energy re-
ceived is contributed by the diffuse component.
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Fig. 2. The ratio of D/H, the daily diffuse radiation

to the daily total radiation, as a function of
the sunshine index, K.

At the upper end of the curve, where K is
about 5% of total extra-atmospheric input, the con-
tribution from diffuse is 1009.. No direct sun is seen
on a day of this type, and the total cloud cover re-
quired for this condition is very dense—possibly 4
or 5 miles deep. All other points on the curve rep-
resent various degrees of cloudiness or other at-
mospheric obscuration, each point establishing a def-
inite ratio of D/H for a corresponding value of K.
It is important to note that these relationships are
not for just a single station, and are not dependent
on latitude or other factors peculiar to a particular
location. They apply with impressive accuracy over
a broad geographical range—Alaska, Wake Island,
Helsinki, London, Nice, and to stations in the con-
tinental United States which record the D/H ratio.
Using this graph, both the daily diffuse and direct
solar components can be estimated from a single re-
corded observation—the total daily insolation (H)
received at any recording station.

Computations for any specific station and day
are performed as follows:

1. Record H, the actual total energy received

on a horizontal surface.

2. Compute Hg, the theoretical solar input for

extra-atmospheric  conditions.

3. Compute Kt, which is the ratio of H/Hg

Express as percentage il desired.

NMA May-June 1975 13



4. From the graph in Fig. 1, find the ratio
D/H which corresponds to K.
5. Compute D by multiplying the D/H ratio
by the value of H obtained in step #1.
6. If desired, the daily direction radiation (Hq)
may be found by subtracting D from H.
By this simple process the daily values of diffuse
and direct may be established for any station which
records the total daily solar radiation on a horizontal
surface.
MONTHLY AVERAGES
A similar process may be used to obtain month-
ly averages for the daily data. Daily records may
be averaged to give the monthly average daily
total (H), and the ratio H/Hp then produces a
monthly average value for Kt Using a new graph
from Liu and Jordon, Figure 3, the ratio of aver-
age daily diffuse (D) to average daily total (H)
for the month is found as a function of K¢, and this
yields D and the value of Hy in the same manner
as in the case of the daily calculations.
% EXTRA-ATMOSPHERIC
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Fig. 3. The ratio of D/H, the monthly average
daily diffuse radiation to the monthly aver-
age daily total radiation, as a function of
the sunshine index, Kt.

-
9% DIFFUSE

Due to the variations in cloudiness which al-
ways occur during a monthly period, the graph for
the monthly average daily ratios is limited to a nar-
rower range of values than is the graph for daily
values. With two exceptions, the experimental values
of Ktx100 for the U.S. fall within a range of 30
to 70. Seattle exceeds this limit at the cloudy end
with a Ktx 100 of 27. At the opposite end, Albu-
querque scores the highest for stations recording H,
with a K¢x 100 of 70.4%.

Having found a method for separating the
monthly average daily diffuse and direct components,
it is now possible to contemplate the preparation of
maps which deal with each component separately.
The data for diffuse on a horizontal surface is ade-
quate as developed, since this component is most
efficiently collected by a stationary horizontal col-
lector. The direct, however, is preferably collected
on a surface normal to the sun’s rays, and except
in the vicinity of the Equator, stationary flat plate

collectors are customarily tilted as required by lati-
tude to optimize collection efficiency during the sea-
sonal periods desired. Fixed collectors designed to
favor the direct component during winter months
are tilted at various angles southward from horizon-
tal. One common tilt angle is equal to latitude plus
20 degrees.

EFFECT OF COLLECTOR TILT
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Fig. 4. Effect of tilting the collector to an angle of
latitude plus 20° for all months of the year,
illustrated for latitudes beween 20° and 50°.
Rq is the ratio of Hopt, daily radiation on a
surface tilted southward from the horizon-
tal to Ho, daily radiation on a horizontal
surface, under extra-atmospheric conditions.

In order to compute the effect of such a tilt,
the graph in Figure 4 was constructed from data de-
veloped by Liu and Jordan in 1967, and illustrates
the ratio Rq as a function of latitude. Rd is the ratio
of extra-atmospheric daily radiation on a surface tilt-
ed southward by an angle equal to latitude plus 20
degrees (Hgt), to daily radiation on a horizontal
surface (Hg). The values of R4 x 100 indicate the
percentage change in average daily direct energy
incident on a collecting surface as a consequence of
the latitude -+ 20° tilt. Note that this increase is
especially dramatic at the higher latitude in the
winter months. At 50° north latitude in January, a
surface tilted at latitude -+ 20° receives almost four
times as much direct energy as the same surface in a
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horizontal plane. In Albuquerque in December, the
increase is 2.3 times the horizontal. From the graph
it is also apparent that during summer months the
tilt will cause losses. For a full six month period,
at 20° latitude the tilted surface will intercept less
direct incident energy than if the surface were hori-
zontal (Rqg less than 1.0).

In developing the data to plot maps for Decem-
ber and January, the graph was used to convert the
value of Hq (monthly average daily direct radiation
on a horizontal surface) to the average value of the
same radiation on a south tilted surface qﬁ_dt,). for
each of 74 stations in the U.S. A typical December

Tilt = latitude 4+ 20°
— — monthly average daily

Month = December

North Latitude o)
H (measured radiation)
mx 100 (% of extra-atmospheric)
D/Hx 100 (% diffuse from graph)
D (estimated diffuse HxD H)

Hg (direct on horizontal surface)

Rd (tilt mulplier from graph)

Hdt (direct on tilted surface)
D/Hgdt (ratio, diffuse to tilted direct)

posting (below ) for the first three stations provides
interesting  contrasts,

Note that although the measured radiation (H )
for Albuquerque and Apalachicola is very close, the
value of Hdt develops a significant spread between
these locations. Astoria receives only 28% of the H
of Albuquerque, and 27% of the Hdt. These two
stations approximate the limits of variation in solar
input in the continental United States, with Albu-
querque receiving about four times the total of di-
rect and diffuse as Astoria. This large range has
clear implications on the cost effectiveness of solar
energy systems in the U.S.

g9 =

z = S .8 £ =

5 ST ED

= .0 5.9 1

<Z <= <O

35°03° 29°45  46°12'

1051.6 982.3 295.2 btu/sf/day
704 54.3 33.2 percent
21.0 34.0 53.0 percent

220 334 157 btu/sf/day

831 648 137 btu/sf/day
2.32 1.94 3.66
1927 1257 502 btu/st/day

115 .266 314

Typical posting for first three stations in list of 74 used for plotting insolation maps. Values of H and Kt are from

original Liu and Jordan calculations.

Continued Page 16 2+

Your
business .
has to
change with
the times,
so why

have walls
that won’t?

ew
exico
ffice
Surniture

6437 LINN AVE. N.E. ®« ALBUQUERQUE, NEW MEXICO e (505) 265-7841

A wall that's only a wall is
an obstacle. But a Steelcase
Movable Wall System can
form an office today or a
conference room tomorrow
or two or three work-stations
the day after. In other
words, it gives you unlimited
flexibility in planning your
office interiors. And that's

a boon to any business.
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Plate B.

From data previously developed, it is now pos-
sible to compare geographic plots of btu/s.f./day of
direct radiation on a tilted surface (Hgg) and btu/sf./
day of diffuse radiation on a horizontal surface (D)
for the coldest months.

Examining the geographic behavior of Hgy, we
find severe alterations in the familiar isoline patterns
typical to weather service plots of total daily radiation
(H) as measured horizontally. The effect of collector
tilt can dramatically alter those assessments of solar
energy availability made from plots of H alone. A
surge of high input covers the Western States, with
much of North Dakota and Montana (48° lat.) re-
ceiving more direct insolation than Washington, D.C.
(39° lat.). An abrupt reduction occurs east of the
states, bordering the Mississippi, deepening further
into Ohio. The Northwest States are also very low,
receiving only one-fourth of the input that falls into
Arizona and New Mexico. California experiences an
increase of 300% from its highest to its lowest lati-
tudes.

In January, the December patterns intensify, with
closely packed isolines running vertically through the
midsection of the country. While the Western States

enjoy a higher daily average of sunshine, states east
of the Mississippi are sun-starved even more than in
December, despite the overall increase in extra-at-
mospheric (Hp) in January.

It is perhaps well to note that there is nothing
sacred about the tilt of “latitude 4 20°”. Any fixed
tilt is at best a compromise between summer and win-
ter collection conditions and actually a tilt of “latitude
+ 15°” is more commonly recommended. Data pro-
vided by Liu and Jordan was given only for tilts
equal to “latitude” and “latitude + 20°”. The latter
was chosen for the maps in this report as it is judged
to be the better of the two for winter collection of
the direct component.

Plate C.

Plots of diffuse sky radiation appear primarily
as quiescent functions of latitude. Except for the an-
omalous influences of the Western Mountains, the
isolines are generally horizontal. From the Canadian
Border the amount of diffuse more than doubles as
the Gulf States are reached. From these maps, it
seems that quantities of diffuse radiation as distrib-
uted geographically are NOT a significant function
of cloudiness. Washington, D.C. does as well as Den-
ver; murky Cleveland is close to Lander, Wyoming.
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Plate D.

Although diffuse radiation (D) appears to be pri-
marily a function of latitude, the severe variations in
direct on a tilted surface (Hdt) which are weather-
induced produce, in some areas, significant changes
in the ratio of diffuse to direct. A geographic plot of
this ratio, D/Hgg, reveals two regions in the United
States where the diffuse component is of particular
significance in collector selection and tilting. During
December the middle Eastern States and those in the
extreme northwest and portions of Northern Cali-
fornia receive from 30 to 40 percent diffuse on a hori-
zontal surface, compared to the input striking a
tilted collector designed to optimize interception of
the direct component. In these areas, all character-
ized by a low Kt the diffuse component is of high
significance, and a trade-off is called for in the deter-
mination of collector tilt, especially in consideration
of the inherent reliability of diffuse, which often be-
comes the only available input during periods of
hizh heating demand.

In the midwestern States, characterized by high-
er values of K¢, the ratio of the diffuse component
diminishes sufficiently in some regions so as to have
only a marginal influence in optimizing the collector
angle. '

Plate E.

Using the direct insolation data for a tilted col-
lector plotted on the previous plate, an over-plot of
this data on a monthly degree-day demand map is
useful in gaining a comparison of the available di-
rect energy to the heating demand loads for the
month. The solar inputs are in average btu per square
foot per day, and the heating loads in degree days
per month,

In general, the most cost effective applications
for solar heating systems should occur in areas where
solar insolation and heating demand are both high.
Typical regions where this condition occurs are in
the Dakotas, Montana and Wyoming, in the high al-
titude locations in southern regions of the Rocky
Mountains, and in the mountainous sections of South-
ern California.

It should be noted that for clarity the map has
been generalized, especially in regard to the degree-
day zones. In areas of abrupt geographic changes,
values of H also change abruptly, resulting in pos-
sible severe local variations from average plotted
values. In such locations, local microclimates must
be investigated as a precondition to design decisions
for solar heating systems.
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Call on the brick and block wall specialist to give your buildings
added fire protection.

Drywall elevator shafts and stairwells can collapse in a fire. Steel
loses its load-carrying capacity when temperatures rise above 1000°F

Glass and metal curtain-walls can shatter or melt.

Brick and block walls won't burn, melt, buckle or disintegrate. No
matter how hot the fire. Good reasons for masonry stairwells, masonry
protective compartments, and masonry firewalls on every floor of
your building.

No one can prevent all fires from starting, but the bricklayer,
working with brick and block. can keep them from spreading

Brick and block. Some of the best fire protection your
building can get

International Masonry Institute
Suite 1001, 823 15th Street, N.W.
b Washington, D.C. 20005

Send me information on the fire
safety advantages of brick and block.

Name S

Title — =
Company ——
Address — —

City State _Zip——

Nature of Business

MASON CONTRACTORS ASSOCIATION OF NEW MEXICO
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Plate F.

From data used on the previous plot of the Hgs
isolines, over-plotted on monthly degree day maps,
a composite plot may be made, showing isolines of
equal ratios of monthly direct insolation on a tilted
surface to monthly degree day totals. In general
terms, these isolines indicate equal monthly solar
capability. Due to inadequate detail in the data avail-
able for plotting, the Hqy lines are widened into
bands. The number on each band is a ratio of av-
eraze btu/sf./day direct energy falling on a tilted
surface to the number of average degree days per
month.

Assuming a one month thermal storage capa-
bility for any given solar heating system, such a sys-
tem could provide approximately the same percent
of solar contribution to the transmission heating load
of a building, using direct input only, at any point
on a selected isoline.

Imagine a mobile dwelling of any size and ap-
pearance equipped with a solar-assisted heating sys-
tem which utilizes a tilted collector and a one month
storage capability. Suppose that, every year on De-
cember first, the dwelling is moved to a different
location on a certain isoline of equal solar capability.

After several years of such hectic relocations, records
should indicate that, regardless of location on the
isoline, the average % of December heating require-
ment contributed by the solar system is constant. The
smaller changes in average solar input caused by D,
the diffuse component which usually varies as a func-
tion of latitude, are not considered on these maps.

Another comparison of general solar perform-
ance, (using only the direct component) can be made.
Suppose that the mobile dwelling has been stationed
at various points on the (0.8) isoline, and has av-
eraged, say, 40% of its heating energy for a given
month from direct solar input. Then if the dwelling
was relocated to any point on an isoline of double
value (1.6), the % solar contribution should also dou-
ble, in this instance reaching 80%. Thus, the ratio
between the numbers on any two isolines is an indi-
cation of the relative monthly performance of iden-
tical buildings located anywhere on the considered
lines.

Thermal demands which are not direct func-
tions of degree-day loads, such as water heating, are
not considered in the development of these solar
capability charts.

This report was prepared by The Architects,
Taos under sequential contracts with the AIA
Research Corporation and Sandia Laboratories.
It is expected that Part II of this report will
be published in September/October issue of
NMA.
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Project: Continental National Bank
El Paso, Texas
Architect: B. Rea Nesmith

Contractor: Arrow Construction Co.

... WE SAVED A CONSIDERABLE AMOUNT OF
MONEY IN COST OF MATERIAL AND LABOR."”

Arrow Construction Company'’s E.D. Gunaca, said even more , . ..

“"We wish to take this opportunity to thank you for the professional
way you handled our needs relating to our initial order for TRUS JOIST used
in the construction of the Continental National Bank."”

“You may also be glad to know that by using your TRUS JOIST system
we saved a considerable amount of money in cost of material and labor since
our own carpenters, on the job, were able to install same with ease.'

““Finally, | wish to express our surprise and satisfaction in the prompt
and punctual delivery of your TRUS JOIST to our job site, which contributed
greatly to our efforts in meeting a very difficult completion date,”

““We look forward to doing more business with you and TRUS JOIST
in the future,”

There's just nothing more we'd like to say.

Geo. B. McGill Co., Inc.

3530 - C Pan American N.E.
Albuquerque 87107
Phone 505/345-4501

McGill - Stephens, Inc.
4100 Rio Bravo St., Suite 320
El Paso, Texas 79902

® Phone 915/544-4505

FINE

Congoleum Ar

PEERLESS

CUSHIONED VINYL FLOORS. THE ULTIMATE IN CUS-

LOORS

mstrong

MAKES WORK WORTH LIVING

Armstrong Soundsoak accoustical screens provide ef-

TOM FLOORS FOR COMMERCIAL INSTALLATION. THE fective separation of work stations, while contributing
WHITE SHIELD BACK ALLOWS INSTALLATION ON OR substantially to accoustical and visual privacy. They are

BELOW GRADE.

freestanding and easy to move. Covered with tufted

ASK TO SEE THE WIDE SELECTION OF BEAUTIFUL nylon fabric in a choice of eight colors, Soundsoak

PATTERNS IN PEERLESS CUSHIONED VINYL SHEET
GOODS. EXTRA RUGGED, YET SO BEAUTIFUL.

125 DALE, S.E.
P. 0. BOX 2511, ALBUQUERQUE, NM 87125
PHONE 877-5340

screens are effective and decorative, especially when
combined with Armstrong C60/30 ceiling systems.

—‘\_ FOR COMPLETE INFORMATION CALL:
o

\

5'. COOK'S BUILDING SPECIALTIES

\‘%. ¢’/ 414 SECOND ST, S.W. 243-5541
ALBUQUERQUE, NEW MEXICO » P.O. BOX 834, 87103
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PERFORMANCE

Through-the-wall brick
is the able partner
~_to your unlimited
imagination, combining
beauty and structural
capabilitics in a
masonry unit

that does it all

See our representatives
for more facts about our
brick and the many ways
it can perform for you.

SUMMIT
BRICK

S— 5305 Marble, N.E. 268-9764
|albuquerque little theater addition george wynn, architect Albuquerque, New Mexico

One answ%ll'l Ito tllem
energy problem. ‘
Natural Energy Home.

The Natural Energy Home makes the
wisest use of our two main sources of
household energy: Natural gas and
electricity. Electricity is used for the things
it does best. And gas is used for the jobs
it does so well.

When gas is used directly for the big
jobs like heating, cooking, water heating
and clothes drying, 93% of its original
energy is delivered to the home.

But to produce electricity to do those
election O o C 00 B same jobs, a power plant must first burn
natural gas, oil or coal. So by the time it's
converted to electricity and transmitted
or @ ome redecora g to the home, over two-thirds of the original
energy is lost.

When you're buying a new home, choose
the one that saves money and conserves

- .

" 8 ] our precious energy. Look for the Natural
: Energy Home sign.

If you want the job done right... do it with gas.

soutnern union (G A S company
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5 Heavy texture coating for virtually all types

used on the exterior of the new . ) .
o of exterior and interior surfaces. Durable,
J. Korber & Co. Building waterproof, flexible.
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KALWALL® SYSTEMS FOR
P I_A ST [ c 0 ENERGY SAVING BUILDINGS!

SKYLIGHTS

RESIDENTIAL, COMMERCIAL
& CUSTOM — SEE SWEET'S 7.8/PL
Now represented in New Mexico by

William W. Douglass, Inc.
Albuquerque, N. M. 87109

294-5326
ALBUQUERQUE oy oy i

cial lighting, nnd eren pick up solar heat in
the cold months! (Inquire about our

TESTING LABORATORY Vou com desg 7oxs bakdngs v o

chobkee of key ENERGY SAVING factor:

® h cam have & variety of “1'™ Factors

— or roof — system!

o It can have s light transmision valoe
ranging between 3% and 857% !

® It can have Shading Corfficients from
.B5 to less than .06!

And Kalwall can be engineered for every
building situstion, erery location, sad
erery exposure:

PLUS — Kalwall buildings win design

Sub-soil Investigations ranging beiween .06 and 40! ¥ svarde every pene!
For Strucfural ﬂnd Dcm FOUHdGHOHS Write or phone Mr. Bruce Reller, Viee President, for complete information.
Two Drills and Crews now * s much as 8%
. . enargy sa
available for Prompt Service oo e

Laboratory Analysis and
Evaluation of Construction Materials

All work done under the supervision Geo. B. McGill Co.. Inc.
of Registered Professional Engineers 2590 - C'Pan Americaa NE.
Albuquerque 87107
532 Jefferson St. N.E. — P. O. Box 4101 Phone 505/345-4501
Phone AL 5-8916 Albuquerque
Phone AL 5-1322 New Mexico

McGill - Stephens, Inc.
4100 Rio Bravo St, Suite 320
El Paso, Texas 79902

Phone 915/544-4505

WHAT IS CFC AND HOW
CAN IT HELP YOU?

AlA and CFC have formed the "Committee on Interior Environment”
to provide a better working relationship between architect, furniture
dealer and client. As your local contract dealer, we are pleased to
announce our affiliation with the CFC as another means to improve
the quality of service to the architectural community.

A Member of

THE CONTRACT
FURNISHINGS COUNCIL

“Professional Interior
Furnishings Contractor”

desiGn INEenIoRs

COMMERCIAL & CONTRACT INTERIOR FURNISHINGS
4121 PROSPECT AVENUE N.E. ALBUQUERQUE, NEW MEXICO 87110

NMA May-June 1975




Postmaster: Address Correction Requested @ New Mexico Architecture ® Box 7415 e Albuquerque, New Mexico 87104

Bulk Rate
U. S. Postage
PAID
Roswell, N. M.
Permit No. 47

Vol. 17, No. 3

the TOTAL PRECAST CONCRETE BUILDING

Maximum Security and
Future Expansion Capability
Were Required. . . .

Precast Concrete
Was the Answer!

The new Rio Grande Jewelers Supply Building

in Albuquerque is truly an all concrete struc-
ture featuring precast concrete wall panels,
precast fascia, precast exposed aggregate
accent panels and prestressed concrete double
tee roof.

Both requirements of maximum security and
future expansion capability were met with a
pleasing architectural design.

ARCHITECT—
ROBERT F. ARMSTRONG

CONTRACTOR—
COLTON CONSTRUCTION CO

.
HYDRO CONDUIT CORPORATION

‘ / 2800 SECOND 5T, SW « ALBUQUERQUE, NEW MEXICO 87103




