


U.L. Design No. J964
Restrained Assembly Ratings-2, 3, and 4 Hr.

Unrestrained Assembly Rating-2 Hr.
Dy-Core offers special advantages to the

owner of a building:
• Lower insurance rates-smaller premiu
• Greater personal safety in the event of fir
• Less lost time in restoration of structure

and return to business
You can economically provide the built-in
fire safety that concrete construction off rs
through the use of Dy-Core slabs.

Dy-Core speeds construction . Dy-Core was
literally made for modern building techn iques.
Inclement weather need not stall the progress 0
construction. Since the slabs arrive at the jobsit
completely finished, they are " weatherproof"
and can be erected immediately. Upon completi
of erection , a work ing surface is then available
for use by the other trades .

Dy-Core makes possible a reduction in
design time and total building costs because of
simplicity and by mainta ining complete product
uniformity. The most modern precast concrete
plant , and the use of the latest quality control
techniques dur ing its manufacture. assures the
uniform ity of each Dy-Core slab. And uniformity
the key to any modern systems approach to buil

Dy-Core is a fully tested product. Design
tables are provided for your use. Competent
engineers are available to provide assistance to
you during the design phase of any project. You
can save and prof it by using Dy-Core because
it is truly the economical way to build in
today 's market.

With Dy-Core , there 's no stor ing , forming,
placing and finishing of the concrete floor slab.
The patented extrusion process utilized in its
manufacture assures a level surface for each
Dy-Core member. The use of precast Dy-Core
structural slabs will result in lower total
construction costs for your next project.

Construction :".,
Time

Pretested

Economy
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WITH THIS ISSUE we begin a
series of orticles and orchitectural
projects Addressing the ENERGY
CRISIS. The September/October is­
sue of NMA hoped for a single spe­
cial issue devoted to this timely sub­
ject. The financial basis to accom­
plish this goal did not happen!
Rother than cut the number of ar­
ticles that we have and eliminate
several of the architectural projects
to fit into a single issue, we elected
to run the material in a series of
issues.

We look forward to shoring the
expertise that is amongst us here
in New Mexico. We know that the
authors write from experience and
authority.

We invite the reader to respond
with reactions and comments.-JPC

Because we are again a little late
with this magazine, we can only
hope that you had a very MERRY
CHRISTMAS.
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DAWNLITE®
SKYLIGHTS

STANDARD & CUSTOM
Single & Double Dome • Geometric Shapes •
Pyramid • Circular • Insulated Curb • Low Profile •
Ridge Lite • Continuous & Structural Vaulted •
Lean-To • Cluster • Fascia Panels. Formed Windows

While we offer a standard line of
skylights worthy of most applications,
we welcome the opportunity to
demonstrate our expertise in custom
situations. Our capabilities
include combinations of special sizes,
shapes and solar tints .

All Dawnlite skylights meet AAMA
thickness specifications; all domes are
manufactured to withstand a 40
Ib.lsq. ft. live load.

SEE OUR CATALOG IN SWEETS
GENERAL OR LIGHT CON­
STRUCTION FILES, OR CONTACT
NEAREST REGAL PLASTIC
OFFICE LISTED BELOW.

• Lexan jj • G.E." Silicones
LOS ANGLES
249 West Victoria
Carson, California 90746
(213)538-5860

EL PASO
10871 Pellicano Dr.
EI Paso, Texas 79935
(915) 593-1373

regali
Complete stocks of architectural building plastics • Plexiglas "

DENVER
3985 South Kalamath
Englewood , Colorado 80110
(303) 794·9823

ALBUQUERQUE
3455 Princeton NE
Albuquerque, N.M. 87107
(505) 884·2651

BUILDER 5
IB3JL(Q)~TI[

Members :
New Mexico Concrete
Masonry Assoc iat ion
National Concrete
Masonry Association

Quality Concrete Masonry Products
and many allied building materials.
Serving New Mexico and West Texas
for over a quarter of a century.

P.O. Box 1633
Roswell, NM 88201
505/622-1321

P.O. Drawer FF
Las Cruces, NM 88001
505/524-3633

Telephone
EI Paso
915/532-9695
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Since the beginningof
recorded time, the
strongest,most beautiful,
most economical and
longest lastin buildings
havebeen bUI tofmasonry'

By bricklayers.
It is as true today

as it will be
tomorrow

When ou
build wit
masonr ./,'
ou buiafor ' . .
eeps.

*Brick. Ceramic Tile. Concrete Block. Marble and Granite. Plaster. Stone. Terrazzo.

MASON CONTRACTORS ASSOCIATION OF NEW MEXICO
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A ZIP-RIB* ROOF
IS ENGINEERED LIKE NO

OTHER METAL ROOF SYSTEN
IN THE WORLD.

Concealed anchor clips) no thru tastene i
to cause leaks. Fewer - if any - end lap:

Here is a lightweight metal system ideal for bo
reroofing and new construction.
Zip-R ib aluminum roo fing and siding can t

applied over spaced purlinsorsolid deckin
most types of field-installed insulation ar
in some cases , over existing roofing.

O n many roofs , Z ip- Rib panels a:
app lied in full ridge-ta-eave lengths, wit
out end laps.

The exclusive Zip-Rib design is simp
in pr inciple and practice. A self-propelh
zipper tool roll-forms the 2W' panel ribs ov

pre-set cl ips anchored to the deck or pur lir
No through fasteners are used in anchoring .Closu

is positive, uniform and fast - up to 50 feet per minut
The stand ing rib provides strength and loadbearir

capabi lity and allows thermal movement. Panels and cti :
used in the Zip-Rib system have been proved by air be
load testing , simulating actual roof load condit ions .

And , the Zip-Rib System offers still more advan tages:
• Installation costs lower than other premium systems .
• Heat reflect ivity of natural or white-painted pane ls.Choir

of standard colors .
• Available in two widths- 12" or 16"(Z ip-Rib 16 is des iqns

for Iullv-suooorted deck ino onlv.)
• On-site fabr icat ion of extra-long panel s for large jobs .
• Can be appl ied on slopes as flat as W' per foot.
• Syst em also may be used for sid ing , mansards or fase

for architectu ral continu ity.

See Sweets' General Bu ilding or Industrial Constructic
File s, Sect ion 7. The Zip-R ib Roofing & Siding is installs
only by contractor-erectors authorized by Kaiser Aluminur

Write for co mplete techn ical data:
Kaiser Aluminum & Chemical Sales , Inc .,
748 Kaiser Bu ilding, Oakland, CA 94643.
Or telephone: 717/622-0257 (Pennsylvania)

415/568-6730 (Californ ia).

'U S Patent N umbers 3.312.028 .3.555.758 and 4.044 .517

P.O.BOl6401 AlBUOUfROU E,N.M. 811 01



NEW PUBLICAnON FROM APT

dlueD no AU

An important benchmark in the
development of the American
hardware industry, this en­
cyclop edic catalog is an indispensi­
ble reference tool for architects
preservationists, and others. Ove;
450 pages long and containing 3300
line engravings, the volum e con­
tains valuable information on vir­
tually every article of American
hardware manufactured in the
United States in 1865. Locks, lat­
ches, hinges, bell trimmings, nails ,
screws, bolts, handles , tools,
chandeliers, scales , saws , traps,
hollow ware, cutlery, sleighs and
hundreds of other items in every
conceivable size and shape are
described and illustrated.

While this paperback reprint
slightly reduces the format (the
ori ginal being 12 by 17 inches), it is
unabridged and there is no loss in
quality regarding the original art of
the engravers and printers.

A concise introduction by Lee H.
Nelson, AlA, provides insights into
the growth of the hardware in­
dustry in America and an apprecia­
tion of thi s remarkable catalog,
together with mention of its
English and American antecedents.

Originally sold in 1865 for $25,
available in reprint at substantial
savings. $14.95 (U.S.)
Mail check or money order to:
APT, Box 2487, Station D, Ottawa,
Ontario KIP 5W6 Canada

Add $1.50 for postage and handl­
ing.

If>r?=' -~.-t.' TBI ASSOCIATION roll 1
PllE8EJlYATION TECHNOLOGY

ANHOUHCES THE LONUWAlTID
PUBLICATION OF TBI

1M•.

184, pages, 106 illustrations
6 1/8 " x 9 1/4"

Cloth: -0531-8, $19 .95;
paper: -0527-X, $8.95

LC 79-67373
University of New Mexico Press

SOCORRO
A Historic Survey
John P. Conron

144 pa ges, 70 illustrations,
6 1/8" x 9 1/4"
Cloth: -0528-8 $14.95

john P. Conron , FAIA, is an ar­
chitect in the Santa Fe firm of Con­
ron and Lent.

LC-79 -56821
University of New Mexico Press

Spencer Wilson is professor of
history at the New Mexico Institute
of Mining and Technology in
Socorro. Vernon j. Glover is
employed by the United States Air
Force as a manufacturing engineer.

captures the incomparable history
that awaits today's passengers : the
Lobato Trestle built in 1881, the
water tank at Osier , Rock Tunnel
and Mud Tunnel, and of course the
might y stea m locomotives.

No one wh o has ridden the
C&TSRR or wh o has an interest in
railroading and industrial America
will want to be without this book.
Peopl e concerned with preserving
our historic heritage will find this
study an invaluable model.

Th e architecture of Socorro, New
Mexico, has an unusually rich
blend of Spanish , Territorial , and
Victorian styles. Writing in the
spirit of the Historic Preservation
Act o~ 1966, the author surveys
over sixty of the cit y's historic sites
and reports on it pr eservation
plans. Numerous photographs ,
In particular those of pioneer
southwestern photographer joseph
E. Smith, will int erest laymen and
professionals alike.

Th e narrow-gau ge line known to­
da y as the Cumbres & Toltec
Scenic Railroad is the sole remain­
ing link to a bygone age of railroad
history. Th e sixty-four miles of
track through the San juan Moun ­
tains between Chama, New Mex­
ico, and Antonito, Colorado, is a
"living museum"-original rollin g
stock operating on a route opened
in the early 1880s. Built to tap a
mining boom , the line underwent
the first of several periods of hard
tim es with the collapse of silver
prices in 1893. In 1967 owners of
the railroad announced plans to
abandon it , at the same time that
citizens and lawmakers in New
Mexico and Colorado became con­
cerned with pr eserving for posteri­
ty a functioning steam railroad.
Today the two states jointly own
the line, which is operated by the
Scenic Railways Company on
lease.

Th e C&TSRR now runs as both
history and recreation, providing
an unforgettable encounter with
the steam railroad that helped open
up the American West. This book,
the only comprehensive study of
th e present operation of the
C&TSRR, is invaluable for its in­
ventory of the railroad's buildings
and equipment. Th e text and
photograph s e n a b le passen­
gers to appreciate the stabilization
and restoration that has occurred,
whil e at
the same tim e providing plans for
the future conservation of the line
as a unique part of America's fron ­
tier heritage.

Th e C&TSRR, in being preserv­
ed, affords the passenger of today a
rare view of much that was typical
of nineteenth-century railroad
engineering and practices. After a
century of operation, the great
scenic beauty of the route still in­
spires awe in passengers, and the
sound of the whistle cutting the
calm of a high , mountain meadow
never ceases to delight. The book

THE CUMBRES & TOLTEC
SCENIC RAILROAD
The Historic Preservation Study
Spencer Wilson and Vernon J.
Glover
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TELECONFERENCING.
TURN YOUR PHONE INTO
ACONFERENCE ROOM.

~
;~ Architectural projects
often demand mid-course
adjustments in design,
schedules or materials. And
Teleconferencing can help
·you deal with these changes
in a productive and cost­
effective way

It can be as simple as
placing a conference call,
either through an operator
or with Custom Calling*
features. Or add speaker­
phones or portable confer­
encing equipment so more
people can participate. You
can even include facsimile
machines for immediate ex­
change of diagrams, photos,
drawings and documents.

So you can serve your
clients conveniently and
professionally, while saving
precious time and expenses
you used to spend on travel.

Teleconferencing. Asmart
way to do business in a fast­
paced world. For more infor­
mation, call 1-800-525-2323
toll-free. Or send the coupon
below. Mountain Bell.
r-------------------l

Yes! Show me how Teleconferencing can help I
my Architectural firm . I

Name I
Com an I-'--'-- - --- I
Address I

City State I
~p ~o~ I

I
Send to Mountain Bell Sales Center, I
eo Box 820, Denver, Colorado 80201 I

----- J
-May not be avallable in some areas.

8

@)
The knowledge business
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An NMA Series TH E ENERGY CRISIS

Editorial By William L. Burns, AlA

BUILDING ENERGY CONSUMPTION
This issue begins a series devoted to the energy cri sis
and how it must impact building design . En er gy usage
by buildings today accounts for ab out 30 % of this na ­
tion's total energy consumption. Most of thi s energy is
generated from fossil fuel s, which are becoming in­
creasingly scarce and expe nsive. Everyone sho uld be
concerned about our country's dependen ce upon these
ene rgy sources, but architects and eng inee rs can and
mu st do something about the 30 percent consumed by
buildings. State of the art energy conser vat ion techni­
ques can result in an en er gy savings of more than one­
third , and this is just a start. It is paradoxical that
throughout history design ers have been striving to
develop a central mechanical system that would allow
an y building to ignore outside influences and ha ve a
perfect indoor climate, yet today we find oursel ves
without th e ene rgy to maintain these mech anical
syste ms . Buildings ha ve become isolated from th e
natural e nviro n men t, rel yin g en t ire ly upon
mechanical space conditioning machines. Increasin g
th e building's thermal envelope through insulation or
double- glazing and better se a li ng it throu gh
weatherstripping are current techniques to save
ene rgy . What is needed , however, is a way to combine
th ese techniques with alt ernative ene rgy systems
utilizing the natural environme nt.

EFFICIENT BUILDING FORM
Architectural form can be a powerful tool for achiev­
in g energy conservation by evaluating th e building as
a dynamic complet e environment. The sucessful ar­
chitect will accept the challen ge of ene rgy conscious
design as opportunity for imaginative design rather
than treat it as a design con straint. He will be a leader
in developing innovative energy saving designs for his
clie nts, rather than accepting prescriptive ene rgy

usage codes that ma y restrict building design options.
With the current shortage of fossil fuels, buildings
sho uld be tailor ed to the surrounding environmental
conditions rather than overpowering the natural
climate with energy consuming machines. Buildings
can be designed to respond to changing sun angles and
to utilize natual da ylight and ventilation. Necessary
conventional mechanical and electrical systems should
be chos en for their efficiencies and designed to accom­
modate future technologies.

NEW MEXICO'S OPPORTUNITIES
With it' s abundant sunshine, cool days and clear sky,
New Mexico is a natural area to utilize solar and other
energy conserving systems. Simple, passive, direct
solar gain was incorporated into th e design of the
earliest Indian Pueblos. Orientation for optimum solar
gain and shad ing dictated th e pu eblo hou sing unit
design as well as the master site plan . Our climate has
low summe r humidity and maintains about a 30 °F
diurnal swing. This creates the opportunity to utilize
ene rgy-saving cooling systems using evaporative, sky
radiation or night cycle cooling techniques. Sunny
winter da ys followed by cold nights allow use of both
passive and active solar energy systems. We are for­
tunate in New Mexico to be able to utilize these solar
ene rgy heating systems coupled with simple low cost
cooling syste ms.

This series will illu strate New Mexico's leadership in
the field of enery conservation. the articles are all
written by local professionals-all experts in their
specialty and many are nationally recognized as such.
The projects are varied in typ e of occupancy and
energy saving techniques. I want to thank the au tho rs
and firm s that submitt ed work to make this series
possibl e. W.L.B.

QUALITY AND SERVICE
TO THE

CONSTRUCTION INDUSTRY
_,~:. READY MIX CONCRETE - SAND AND GRAVEL

- - 243-6651
~ ~

1III SPRINGER BUILDING MATERIALS CORI!
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ALTERNATIVE ENERGY SYSTEMS

by Don Felts

Don Felts, P.E.

velocity and the potential for extrac ti ng useful ene rgy .
A good example of thi s is th e Tij eras Canyon east of
Albuquerque.

The power output of a wind generator is directly
proportional to th e cube of th e wind velocity. This is
grap hically illustrated in Figure 2. In areas with

Don Felts is a Registered Professional En gin eer and
principal ow ner of Don Felts and Associat es,
Design ers, En gin eers, of A lb uquerque, New Mexico.
His firm offers Mechanical and Electrical consulting
services w ith an em phasis on energy conserving
design , passive and acti ve solar systems, natural
lightin g, and oth er alt ernative energy syste ms.

Felts received a Bach elor of Science degree from the
School of Engineering and Technology , Southern Il­
lin ois Unive rsity. Before formin g his ow n firm in 1976,
he was a Staff En gin eer f or a midwestern architectural
firm. He has been involved in a wide variety of alt er­
native encrgy proiects.

Alternative ene rgy syste ms, other than acti ve and
passive sola r, available to building designers include:
wind, biofu els, and ph otovoltaic sola r conversion.
Th ese vary in complexit y from th e simple wood burn­
ing stove or fireplace to highly sophisticated large scale
wind generators. Utilization of these alt ernative
en ergy systems requires careful consideration by
designers as well as additional capital outlays by th e
owner and investor.

The hardware and the technology for the im­
plementation of th ese alt ernative ene rgy systems ar e
readily available. In some instances, these syste ms
were widely used as ene rgy sour ces before th e advent
of ch eap fossil fuels. Windmills that pu mp ed wa ter
and generated elect ricity wer e a com mon sight
throughout rural ar eas. Hand fired boilers and fur­
naces that could accommodate a variety of fuels in­
cluding coal , wood and trash were frequently used. In
many instances, thi s energy hardware was very basic,
somewhat inefficient and unreliable. With the advent
of precision manufacturing and solid sta te electronics,
reliability has been greatly improved , efficiency
somew hat improved .

The rapidly chang ing eco no mics and finit e limits on
th e availability of fossil Iuels are crea ting new ma rkets
for old technologies and new hope for th e development
and depl oyment of relatively new technologies such as
photovoltaic solar conversion. It is essential that a r­
chitects and engineers become aware of the alt ernative
energy systems and con sider them for lise in the
buildings they design.

Wind Energy
Wind is a non -poll ut ing renewable sola r energy

resource. Th e po tential for energy from the wi nd
varies widely throughout the State of 1 ew Mexico
(figure I) . The greatest potential is in th e high plains
of the northeastern part of th e sta te . Other good ar eas
include the plains east of the mountain ranges alon g
th e Rio Grande Vall ey and in southweste rn New Mex­
ico. The heavily populated ar eas of th e central Hio
Grande Vall ey have a low potential for wind energy.

Alth ou gh figure one gives a good indication of wind
potential in a given area, local microc lima tic condi­
tion s that could genera te favo rable winds sho uld not
be overlooked . Geologic formations such as mountain
ranges, and canyons provide natural paths for hot air
to rise up from lowlands during the da y an d cold a ir to
drop down from the highl ands at night. Canyons an d
passes also focus low velocity winds, off the flatlands,
through smaller areas thus greatly increasing th e

FIGURE 1 TOTAL POWER IN SURFACE WINDS, ANNUAL AVERAGE.
IN WATTS PER SOUARE METER , IN FLAT OPEN AREAS
FROM "ENERGYT tC NEW ME XICO- - - SECONO EDlTtON" BY

ALB UQuERQUE INDUS TRIAL DEV ELOPM ENT SER vIC E cooPERATrvE

AND INDUSTRIAL FOUNDATION OF ALBUQUERQUE. NOVEMBER . 1977
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average wind velociti es of 10 mph such as Albuquer­
qu e, theoretical wind power densities on the orde r of 5
watts per square foot can be expec ted. If the wind
spee d were increased by 50 % from 10 to 15 mph, th e
theoretical wind power density would increase by over
200 % to over 16 watts per square foot. This fun ­
damental principle is critical to th e selection of wind
generators as alt ernative energy sources.

Like all solar energy sources, th e wind is int ermit­
tent. Th erefore, a mean s must be provided to store the
wind's energy for utili zation as required by th e
building's systems and its occupants. A frequ entl y used
meth od is storage batteri es. Th e batteri es are charged
wh en the wind is blowing and disch ar ge as required to
meet th e building load . Disad vantages of this storage
and utilization method ar e th e cost of the batteri es and
the floor space that must be devoted to them . Also,
most electrical equipment operates on alt ernating cur­
rent. Thus inverters ar e often required to change
dir ect current from the generator to alt ernating cur­
rent for the electrical equipment.

Another method would be to operate the wind
generator in parallel with th e utility company int er­
face. That is, wh en excess electricity was bein g
generated by th e wind, it could be fed int o the utility
company grid. Wh en the wind was not meeting the
elect rical requirement s of the building, electricity
would be supplied from th e utility company grid .
Disadvantages of this method include the fact that ex­
cess wind energy may not always coin cide with th e
utility company peak demand periods. Thus, the utili­
ty company ma y hav e no use for th e wind energy .

A method that seems to offer a great deal of pot en­
tial is th ermal storage . Thi s meth od would use th e
electricity generated by th e wind to raise th e

FIGURE 2
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Biofuels
Biofuels ar e renewable solar energy resources ob­

tained essentially from plants. Forms of biofuels that
could be readily used as energy sources for building
systems include methane, alcohol and wood. Biofuels
are labor int ensive and tend to ha ve a low net energy
output.

Methane gas can be produced on site from domestic
sewage and waste. An average adult cou ld contribute
0.25 lbs of volatile solids per day to a methane
generator ' : Each pound of volatile solids could pro­
duce as much as 15 cubic feet of methane with a heat
content of 850 BTU per cubic foot.

A recent study done for th e State of New Mexico's
Turquoise Lodge Special Medical Hospital for the
Treatment of Alcoholi sm indicate that the facility's
equivalent full tim e population of 60 people could pro­
du ce as mu ch as 225 cubic feet of methane gas per day.
This would yield enough energy to meet only a very,
very small portion of th e building's daily energy re­
quirements.

Du e to th e small yield, on site methane production
from domestic waste is probably not feasible , In­
stances where it might be feasible include buildings
where large am ounts of organic waste ar e produced
such as food processing industries.

Alcohol fuel has been receivin g a great deal of atten­
tion in th e national press. It is a renewable resource
that has th e potential of providing a major portion of
this nation's energy requirements. Ethanol or grain
alcohol not only yields a high grade fuel but also yields
a high protein mash that can be fed to cattle.

The Mother Earth News issue number 61 gives a
complete description of a low cost ($500) still with a
yield of 8 gallons per hour. With a heat content of ap­
proximately 90,000 BTU per gallon and a combustion
efficie ncy of 50 % , it would require approximately 400
hours of operatio n of th e still to produce enough fuel to
meet th e space heating requirements of the aforemen­
tioned 10,000 square foot , 60 patient Turquoise Lodge
Alcoh olism Treatment Hospital.

Continued on page 14~

temperature of water in a storage tank, The heated
water could th en be used as a heat sink for water to air
heat pumps or fan coil units. It could also be used as
domestic hot water. Advantages would include the
elimination of expens ive batteri es and inverters. Also,
the th erm al storage could be used in conjunction with
acti ve and passive solar systems.

Wh ere a public water supply is not available, wind
is a viable energy source for pumping water from deep
wells. However , in orde r to maintain ad equate
pressur e at plu mb ing fixtures, elevated sto rage tanks
fro m 50 to 60 feet above th e fixtures would be re­
qui red. Since elevated ta nks could be quite expensive,
an effect ive compro mise might be to use wind energy
to pump water to a grade level storage tank. Th en , an
electric pump and pneumatic pr essure tank could be
used to maintain pressure in th e building's plumbing
system.
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Grants Branch Community
College

Phase II Architect:
ArthurW. Dekker

Phase II Consulting Ar·
chitect:

Schaefer & Associates
Phase III Architect:

Alianza Arquitectos:
An Architect 's
Alliance

The project comprises Phases II
& III of a community college
branch of New Mexico State
University, serving Western New
Mexico. The site is at the edge of a
small community impacted by
growth generated by uranium min­
ing, and consists of 39.5 acres at the
foot of Black Mesa, forming a
backdrop for the town . The site, at
elevation 6500 ft., offers southeast
views to the town and across the
valley toward lava beds, while nor­
theast views focus on 11,300 ft.,
Mt. Taylor.

Th e initi al campus core provides
the, first major cultural facility of
Grants. To allow the institution,
ope ned in 1969, to continue func­
tioning, construction was in the
central open space surrounded by
14 former Job Corps pre-fab struc­
tures, all but two of which were
demolished or relocated later. Ex­
pansion along the north-south level
axis will include rep lacement of re­
mai ning gym and shop structures.

A light steel frame provides flexi­
ble space wit hin a thick-walled
stuccoed block enclosure. Carefully
oriented areas of transparency
comprise 22 % of vertical surface,
8 % of total building envelope, well
within ASHRAE standards for
energy conservation. The zoned
heat pump mechanical system in­
cludes storage tanks to which solar
collectors have been added to pro­
vide a sola r assisted heating cycle.

Slope of site allows a two level
compact core, while curving sweep
of parking area offers direct ex­
terior access into either level.
Students and citizens of the com­
munity enter according to their
destinations, with community
oriented facilities on the lower
level.
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The most eco omical way to ild
a parking struct re today is to build
it fast, using precast'prestressed
concrete from Stanley Structures.
San Felipe Tower Parking Casper Parking Structure
Houston , Texas Casper, Wyoming

Architect
S.l. Morris
Houston
General Contractor
Quanah Construct ion
Houston
Structural Engineer
CBM Engineerslnc.
Houston

Architect
Carl Walker & Associates
Minneapo lis
General Contractor
Lower & Company
Casper
Structural Engineer
Carl Walker & Associates
Minneapolis

:1 Stanley
Structures

No other building product offers the speed
and other econom ic advantages associated
with the use of prestressed concrete in the
construction of parking structures.

While the precast/prestressed components
are being manufactured at one of our
product ion facilities, earthwork and
foundat ion construct ion can proceed
at the building site. When the products arrive
at the site they can be quickly erected in just a
matter of days.

Faster construction means that construction
loan periods are shorter, construction
finance costs are reduced and income starts
sooner.

Prestressed concrete's resistance to fire
enables the owner to take advantage of lower
insurance rates. Prestressed concrete is also
virtually maintenance free, providing
substant ial, long-term savings to the owner.

For multi-level parking facil it ies, no other
building product offers the functional
advantages of long clear-span construction.
Prestressed concrete allows the
owner-investor to provide wide-open spaces
for maximum parking capacity and fast, safe
vehicular circulation.

The national trend in parking structures is to
use prestressed concrete because it is the
ideal build ing material. Stanley Structures
has developed a network of prestressed
concrete plants throughout the West. When
it comes to your next building project, give us
a call. We have the capabilities and
experienced personnel to help you realize all
the economies of building it with prestressed
concrete and building it fast.



The Right Results From
The Right Ap roach

I, trI trl0
i : :
I ; :

: '. ', ,

We've put it all together before - countless
times. Our experience in design , production,
delivery and erection of structural and
architectural concrete is second to none. We
have the know-how to economically
construct sound structures with broad
appeal - the right results .

Our network of companies produces a wide
range of standard and custom building
components, permitt ing a variety of
combinations and assemblies - the right
approach.

When the subject is prestressed concrete
structures, professional design consultants
welcome our spec ialized knowledge. Be sure
to talk to us at an early stage in your plann ing .

Stanley
Structures

A Subsidiary of The Stanley Works

Colorado
5801 Pecos Street
P.O. Box 21070
Denver, Colorado 80221
Phone 303-458-6301

New Mexico
2340 Alamo Southeast
Suite 106
Albuquerque, New Mexico 87106
Phone 505-247.Q391

Wyoming
421 Livingston Avenue
P.O. Box 527
Cheyenne , Wyoming 82001
Phone 307-638-8931

Wyoming Build ing
202 East 2nd
P.O. Box 2933
Casper, Wyom ing 82601
Phone 307-234-3569

Texas
First National Bank Tower
Suite 570
6243I-H 10, NW.
San Antonio, Texas 78201
Phone 512-734-7923

2627 North Loop West
Suite 201
Houston, Texas n008
Phone 713-861.Q597

8150 North Central Expressway
Su ite M2001
Dallas, Texas 75206
Phone 214-369-2903

Montana
1537 Avenue D.
P.O. Box 20336
Billings, Montana 59104
Phone 406-248-7131



ALBUQUERQUE ANIMAL CONTROL CENTER

SECTION THRU DOG RUN - PASSIVE HEATED AREA

, - CONCFt(T[ SLAB FOfII HEAT
STORAGE - - -~----~-----

Owner:
Arch itect:
Solar Engineer:

T he City of Albuquerque gave
The Burns/Peters Group an

almost perfect opportunity to blend
energy conservation, active solar
utilization, and passive design in
this municipal animal control
center. The site allowed for max­
imum southern exposure. The
simplicity, open plans, and
masonry construction typical of
animal shelter design fit a passive
approach. The economical
underfloor radiant heating typical­
ly employed in kennels was com­
patible with active solar collection.
A comfort range broader than the
normal range for human comfort
reduced peak demands on the solar
system. Based on a preliminary
feasibility study conducted by the
project's designers, the federal
Energy Research & Development
Administration (ERDA) subsidized
construction of the active system
with a $39,250 demonstration
grant. The long and relatively nar­
row geometry of the project
capitalizes on its southern ex­
posure. The 2,200 SF office area is
heated primarily by the active solar
system (48 rooftop tracking collec­
tors and a 1,500 gallon water
storage tank). Passive solar heat
gain through the dark masonry
walls and southern glazing (fascia-

City of Albuque rque
The Burns /Peters Group
Bickle CM, Inc .

shaded in summer) supplies 15-20
percent of the offices's heat).

The 4,400 SF kennel and non­
office spaces to the right of the of­
fices are primarily passively heated
th rough the 6-foot-tall single­
glazed clerestory running the
length of the space and the com­
bination solar reflector/night in­
sulation panel above it. The stained
concrete floor of the kennel space
absorbs both di rect and reflected
solar radiation. When temper­
atures exceed 65 OF, a thermo-

INSUl.A-nO PANn SWINGS CLOSED
AT NIGHT TO PREVENT HEAT lOSS
THAU GLAZED AREA - - ---j

NOT[ : HOT WATER IN FLA . I S FDA
-- TAKING CHIU OUT OF FLR .

ONLY- NOT FOR SPAa HfG.

Nov ember-December 1980

statically-controlled ventilation
fan cools the space; on a winter
night or when summer temper­
atures reach 70 OF, the reflecting
panel closes to cut off the heat ex­
change. Hot water from the active
system can be circu la ted underfloor
to back up the passive system.

The building's massive construc­
tion, insulation, active system and
passive features combine to answer
not only 60 to 75 percent of its
heating needs but 15 to 20 percent
of its cooling load as well.

' NSULATED 1t£'UCTIVt
'''HIEL (ADJUSTAaL[ I

~
SUSPENDr: D SONO DUCT Fe"
SPACE HEATING AHO SUMMER
[VAP, COOl.I"G

, - PRECAST CONC.
INSULATING ,..NEL
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(Don Felts continued from page 11)

This process would require as much as 40 tons of
corn for the mash and eight cords of wood for the
distillation process (1) (2). It would be labor intensive
and require storage space for the corn, the mash, the
wood and the alcohol. Under these conditions, it is
doubtful that on site production of alcohol fuel would
be attractive to building owners. Alcohol would be a
viable fuel if it were available from distributors and
could be delivered to buildings just as fuel oil and pro­
pane are. Fuel oil burners can be converted to burn
alcohol. Also, alcohol is a clean burning pollution free
fuel.

Wood is commonlv used as a fuel source on a
residential scale in Ie'WMexico. However, it is much
less frequently used on a commercial-institutional­
industrial scale. Boilers and furnaces with dual fuel,
wood and natural gas or oil capabilities with firing
rates of up to 500,000 BTU per hour are available (3).
These units are usually hand fired, will handle unsplit
logs up to 4'-0" in length and will go up to 12 hours on
a single charge. In the event that the wood fire is not
meeting the heating requirements, the boiler or fur ­
nace will automatically switch over to the alternate
fuel. .

Large sca le boilers that utilize wood as a fuel are
commonly used in the wood product and paper in­
dustry. These boilers burn the byproducts from the
manufacturing and milling processes and require the
sophisticated operation, maintenance, fuel handling
and pollution controls typical to large scale power
plants. Boilers such as these might find applications in
large scale building complexes such as prisons, college
campuses, etc.

Without proper combustion controls and adequate
air supplies, wood burners release considerable
amounts of smoke including particulate matter and
unburnt creosote into the atmosphere. In urban areas,
such as Albuquerque, this pollution can build up to in­
tolerable levels. It can be expected that strict environ­
ment controls will be imposed upon wood burning if
its current widespread usuage is continued.

Photovoltaics
Photovoltaic solar conversion holds the potential for

low cost, decentralized generation of electrical power.
The Federal government through the Department of
Energy has plans to foster widespread use of solar elec­
tricity. The DOE photovoltaic budget for fiscal year
1980 is close to $140 million making it the best funded
Federal solar initiative.

Photovoltaic electrical generating systems are much
like flat plate solar collectors. They require fairly large
areas of unshaded south exposure. For instance, a non­
concentrating array large enough to provide the 8 to
10 kilowatts required for a typical house would cover
as much as 500 square feet. The size of an array can be
reduced by concentrating the sunlight and by keeping
the array normal to the sun with tracking mechanisms.
Whenever intense concentrations are used, the
photovoltaic cell requires cooling in order to prevent
overheating. Concentrators, tracking mechanisms,

and cooling systems have a tendency to add to the
complexity and detract from the reliability of a
photovoltaical system.

Current cost of photovoltaic arrays range from $10
to $15 per peak watt. However, storage batteries, DC
to AC convertors, additional floor space, and technical
assistance increase the final cost to the user substan­
tially. A good example of this is the photovoltaic in­
stallation at Schuchuli, Arizona for the Papago Indian
Tribe. The cost of the photovoltaic equipment
amounted to $109 ,000.00 or $1.76 per KWH. After
the additional cost for equipment, fees, etc. were add­
ed in, the total amounted to over $330,000 or $5.30
per KWH (5).

Photovoltaic solar conversion is not competitive
with utility company electrical service wherever
power lines are readily available. However, at remote
sites, where power line extension would be costly,
photovoltaics should be considered. If the DOE
timetable for economic photovoltaic cells is realized,
they will be a common feature of building design,even
in urban areas, by the end of this decade.

Conc lusion
There are a number of technically and economically

feasible alternative energy systems that can be used by
architects and engineers to satisfy a building's energy
requirements. In most instances, these alternatives are
directly contrary to modern societies' automated plug­
in and turn-on energy systems. They are decentraized
and in many cases labor intensive. They tend to be a
prominent part of a building both in terms of ap ­
pearance and budget.

However, alternative energy systems are destined to
playa vital role in the future of architecture. A viable
alternative energy strategy would be to first reduce a
building's energy requirements through energy conser­
vation and passive design including passive heating,
natural ventilation and natural lighting. Then, con­
sider active solar, wind, biofuels, and photovoltaic
energy systems. This strategy would minimize a
building's requirements for utility company
energy.DF
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Solar Heated Greenhouse
City of Albuquerque

Architect:
The Burns/Peters Group

Solar Consultant:
Bickle Division/CM , Inc.

A 3, 000 SF greenhouse was a re­
cent addition to the Arroyo del Oso

ursery of the Cit y of Albuquer­
qu e. Man y of the plants and shrubs
that a re located in pa rks and plazas
throughout the Cit y ar e grown by
the Cit y on this site, and the
greenhouse was need ed to work
with seedlings, new transplants
and oth er plants that need a warm
growing enviornment .

Becau se t h e traditional
greenhouse is so energy wasteful, it
was decided to develop an "energy
conservative" greenhouse and heat
it primarily with solar energy.

Th e entire translucent shell on
the south side consists of an exterior
fiberglass roof and wa ll panels and
a layer of polyeth ylene film on the
interior . This provides excellent
lighting and solar gain , whil e
greatly reducing heat loss over the
conventional single layer of glass or
plastic .

The heat sto rage system consists
of water-fi lled metal drums ,
painted flat black , located alon g
the north wall . Thes e drums ar e
shaded from the summer sun by in­
sulated metal panels. Insulated
metal roofs and sidings cover the
north wall of the greenhouse
building and entirely enclose the
attached preparation and planting
shed .

Auxiliary heating is provided by
a gas-fired furnace and inexpensive
flexible du ctwork. Coolin g is pro­
vided by evaporative cooling pads
and two automatic exhaust fans. A
manuall y ope rate d shade clo th
helps reduce heat gain in summer
and sunburned plants.

The " en ergy conservation"
greenhouse energy requirement is
about 43 % of that of a conven­
tional greenhouse and much of this
43 % will be supplied by solar
heating. It is estimated that the
payback on these features and the
solar heating system is about 8Y2
years.

CITY OF ALBUQUERQUE
SOLAR HEATED GREENHOUSE

November-D ecember 1980

BURNS & PETERS
ARCHITECTS
& PLANNERS
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Notes: 'Te mperatures listed are for December and Janu ary, usually
the coldest months.

' T hese ratios apply to a well insulat ed space with a heat loss
of 8 BTU/day/sq. ft. n./OF. If space heat loss is more or less
than this figu re, adjust the ra tios acco rdingly.

A. South Glaz ing:
Our criterion for a well design ed space is that it gain

enough solar energy, on an average sunny day in
winter , to maintain an average space temperature of
68 OF ± over that 24 hour period. The following table
lists ratios for various climates and locations that apply
to a well-insulated resid ence:

natural heat flows in th e space. To prevent over­
heating, shading devices are used to reduce solar heat
gain , or excess heat is vented by opening windows or
activating an exhaust fan .

Th e major glass areas (collector) of each space must
be oriented to th e south for maximum solar heat gain
in winter. However, th ese windows can serve other
functions as well, such as openings for light and views.

Each space must also con ta in enough thermal mass
for th e storage of solar heat gain. This implies a heavy
masonry building, however , the masonry can be as
thin as four inch es. If an int erior water wall is used for
heat storage, then light weight (wood frame) can be
used .

(w/night insul. )
(w/night insul. )

Edward Mazia

Glazing/Floor Area"

.24

.22

.19

TABLE 1

Cold Climates
20°F
25°F
30°F

Temperate Climates

35°F .16
40°F .13
45°F .10

Avera ge Winter
(Clear-day)

Outdoor Tempera tur e'

are:

THE PROCESS
Passive systems demand a skillful and total int egra­

tion of all the architectural elements within each
space-glazing, walls, floor , roof and in some cases,
even int erior surface.colors .

Two concepts are critical to understanding th e th er­
mal performance of a passively heated space. Th ey

INTRODUCTION
Passive solar heating syste ms are int egral to the ar ­

chitecture of a building, or , to put it an other wa y, the
building or some element of it is the system. Wh ereas
conventional or acti ve solar hea tin g systems can be
somewha t ind ependent of the conceptual organiza tion
of the building, it is extremely difficult to add a passive
system to a building once it ha s been designed .

All acts of building, no matter how large or small,
are based on rules-of-thumb. Architects, contractors,
mechanical engineers and owner- builders, design and
build buildings based on th e rules-of-thumb they hav e
deve loped through th e years of their own or other
people's experience. For example, a rul e-of-thumb to
determine th e depth of 2-inch floor joists is given as 1/2
the span oj the ioists (f eet) ill inches, pills two, or to
span a 20 foot space one would need roughly 2 x 12
inch joists. Calculations ar e used to verify and modify
these ru les-of-thumb after th e bu ilding has been
designed.

1. That the quantity of south glazing, insulating
properties of th e spa ce, and outdoor climatic
conditions will determine the average
temperature in a spa ce over th e da y, and that
the size, distribution , material , and in some
cases (Di rect Gain systems) surface color of
thermal mass in the space will de termine the
daily fluctuation above and below the aver­
age indoor temperature.

In the process of sto ring and releasing heat , thermal
mass in a space will fluctuate in temperature, yet th e
object of the heating system is to maintain a relatively
constant interior temperature. In a Direct Gain
system, with masonry thermal mass, the major deter ­
minant of indoor air temperature fluctuations is both
the amount of exposed surface ar ea of masonry in the
space and the distribution of sunlight over th e masonry
sur face; in a Thermal Storage Wall system , it is th e
thickness of the material used to construct the wall ;
and in a Roof Pond system, it is the quanti ty of wate r
in th e pond.

A DESIGN AND SIZING PROCEDURE
FOR PASSIVE SOLAR HEATED BUILDINGS

by Edward Mazria AlA

DIRECT GAIN

Direct Gain systems ar e characterized by daily fluc­
tuations of indoor temperatures which ran ge from on­
ly 10°F to as much as 30 °F. Th e heating system cannot
be turned on or off since th ere is little control of

GLASS AREA

FLOOR AREA e, FLOOR AREA
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Diffuse direct sunlight over the surface area
of the masonry by using either a translucent
glazing material by placing a number of
small windows so that they admit sunlight in
patches, or by reflecting direct sunlight off a
light colored interior surface first.

By following these recommendations, temperature
fluctuations in the space on clear winter days will be
approximately 10°F to 15°F.

For an interior water wall the volume of water in
direct sunlight and the surface color of the container
(Thin metal or plastic) will determine the temperature
fluctuation in the space over the day (See Table 2).
When using a water wall for heat storage:

Use the following guidlines for selecting in­
terior surface colors and finishes:

- masonry floors a dark color
- masonry walls any color
- lightweight construction (little thermal

mass) a light color to reflect sunlight to
masonry surfaces

- avoid direct sunlight on dark colored ma­
sonry surfaces for long periods of time

- do not use wall-to-wall carpeting over ma­
sonry floors

Locate the wall so it receives direct sunlight
between the hours of 10 a.rn. and 2 p.m.
Make the surface of the container exposed to
direct sunlight a dark color (at least 75 %
solar absorption.
Use roughly one cubic foot (7.48 gallons) of
water for each one square foot of south glaz­
ing. Adjust the volume of water according to
the temperature fluctuation desired in the
space.

fortably hot, giving much of its heat to the air in the
space rather than conducting it away from the surface
for storage. This results in daytime overheating and
large daily temperature fluctuations in the space. To
reduce fluctuations, direct sunlight must be spread
over a large surface area of masonry so that roughly
60 % of the solar energy admitted into the space is
stored as heat in ;the walls and/or floor and/or ceiling
at sunset. To accomplish this:

Construct interior walls and floors of mason­
ry at least 4 inches in thickness.

H"1 to 1.5 If l

make the angle of each clerestory roof
(as measured from horizontal) equal
to, or less than the altitude of the sun
at noon, on December 21, the winter
solstice. Make the underside of the
clerestories a light color.

use a reflector with horizontal
skylights to increase solar gain in
winter and shade both horizontal and
south-facing skylights in summer to
prevent excessive solar gain.

B. Thermal Storage Mass:
The two most common materials used for storing

heat are masonry and water. masonry materials
transfer heat from their surface to interior at a slow
rate. If direct sunlight is applied to the surface of a
dark colored masonry material it will become uncom-

<}::J SOUTH

Sawtooth
Clerestories

Skylight

For example, in Denver, Colorado at 40 oNL, with
an average January temperature of 30 °F, a well in­
sulated space would need approximately 0.20 square
feet of south-glazing for each one square foot of space
floor area (i.e., a 200 square foot space needs 40 square
feet of south-glazing).

In a Direct Gain System, sunlight can also be admit­
ted into a space through clerestories and skylights, as
well as through vertical south-facing windows. Use the
following guidelines when designing clerestories and
skylights:

Clerestory locate the clerestory at a distance in
front of an interior thermal storage
wall of roughly 1 to 1.5 times the
height of the thermal wall. Make the

( i. ,rt: ceiling of the clerestory a light color to
t,:::::: 'y 1/ 7.-.. reflect and diffuse sunlight down into·:;,.0'-'....~:::::. -: the space.

,:/:':7,'1 • ~" Z~:~ )

° i)\\'~ V
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TABLE 3
Avera ge Wint er Masonr y WALL/Space Floor Area '

(Clear-day)
Outd oor Temperature 36°NL

Cold Climates

Note that when using an interior water wall there
are few restrictions rega rding other wall and floor
materials and surface colors in the space. The water
can be stored within an interior wall or in free stan­
ding containers, as long as the surface of the water
wa ll is a thin material exposed to direct sunlight.

TABLE 2
DAILY SPACE AIR TEMPERATURE FLUCTUA·

TIONS· FOR DIRECT GAIN WATER STORAGE
WALL SYSTEMS2

Volum e' of Water Wall for
Each One Square Foot

Sout h-Facing Glass

20 °F
25°F
30°F

Temperature Climates

.71

.59

.50

,40
.32
.25

SOUTH·GLAZING
Our criterion for a double-glazed Thermal Storage

Wa ll is the same as for a Direct Gain system, that it

transmit enough heat on an average sunny winter day
to supply a space with all its heating needs for that
day. To accomplish th is use the following tables ' as a
guide for sizing the glaz ing of masonry or wa ter wa ll:

THERMAL STORAGE WALL
The predominant architectural expression is sout h

faci ng glass. The glass functions as a collecting surface
only, and admits no natural light into the space, unless
desired.

Eit her water or masonry can be used for a thermal
storage wall.

16 - 24 inches
6 inches or more

8 - 12 inches
10 - 14 inches
12 - 18 inches

Material

Adobe
Brick (common)
Concrete (dense)
Brick' (magnesium
oxide additive)
Water

Avera ge Winter Wat er Wal1lSpace Floor Area '
(Clear-day)

Outdoor Temperature 36° 'L

Cold Climates

Notes: 'Magnesium oxide is commonly used as an addi­
tive to brick to darken its color. It also greatly
increases th e th ermal co n d uc t iv ity o f th e
mat er ial.

' When using water in tu bes. cylinders. or oth er
types of circular containers. use at least a 9 Y. inch
diameter container or 1/2 cubic foot (31 lbs., 3.7
gallon s) of water for each one square foot of glazing.

.52
,45
.36

Tempera te Climates

35° .28
40° .23
45° .17

'ote: ' Fo r thermal walls with a horizontal specular reflector equal
to the height of the wall in length . use 67% of the
recomm ended rat ions. For thermal walls with night insula­
tion (R-8). use 85 % of the recommended rations. With both
night insulation and reflectors. use 57 % of the recommended
rations.

WALL DETAILS
Wh ile the above procedure gives guideli nes for the

overall size (surface area) of a Thermal Storage Wa ll,
the' efficiency of the wall as a heating system depends
mainly on its thickness, material and surface color.

Recommended
Thickness

For example, in Boston, Massachusetts, at 42°NL,
with an average January temperature of 31.4 0 , a well
insulated space will need approximately 0.41 square
feet of double-glazed water wall for each one square
foot of building floor area, [i.e., a 200 square foot
space will need about 82 square feet of glazing) .

I cu. ft. 1.5 cu . ft. 2 cu . ft. 3 cu. ft.

75 % (Dark Culur) 17°F 15°F 13 °F 12°F
90 % (Black) 15°F 12°F 10°F 9°F
Nutes: "Temperature fluctu atiuns are for a clea r winter day with

approx imately 3 squa re feet uf exposed wall area fur each
unc squarc fout uf glass. If less wall area is exposed tu the
space. temperature fluct uations will he slightly higher. If
additional mass is located in the space (such as masonry
walls and /or floor ) then fluctuations will be less than those
listed and therefore less water ca n be used.

! Assumes 75% of the sunlight ente ring the space
strikes the mass wall .

' One cubic foot uf wat er = 62,4 lbs, or 7,48 gallons,

Solar Absorpt ion

(Surface Culor)

'These tabl es appl y to a well insulated space with a heat loss of S
BTUIday/sq.f t. fl.l °F . If space heat loss is more or less tha n this
figure. ad just the ratios accordingly. The surface area of the wall is
assumed to be the same size as the glazing.

The choice of a wall thickness, within the range
given for each material , will determine the air
temperature fluctuation in the space over the day. Use
the follow ing table for selecti ng a wa ll thickness:
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unnecessary since winter da ytime temperatures are
com fortable and heating is usually not need ed at that
time . To size th e vents:

Make th e total ar ea of each row of vents equal
to approximately on e sq uare foot for each 100
sq uare feet of wall sur face area.
Prevent reverse air flow at night by placing
an ope rable damper over th e inside face of
th e uppe r row of vents.

CONCLUSION
Since a building, or some element of it , is th e passive

system, th e use of passive solar energy must be includ­
ed in every step of a building's design . The format
outlined here provides a method for includ ing
technical information in a way tha t ca n be applied by
ar chitects , builders and owne r-builders. E.M.

APPROXIMATE SPACE TEMPERATURE FLUC­
TUATIONSI AS A FUNCTION OF T HERMAL
STORAGE WALL MAT ERIAL AND THICKNESS

A successful usc of Saw tooth Cle restories.

Edward Mazria , AlA , is an architect and solar con­
sultant w ith th e firm of Edward Mazria and
Associat es, l nc. , Albuquerqu e, NM. Inf ormation fo r
this article was exce rpted and condensed by the author
fro m his book , THE PASSIVE SOLAR ENERGY
BOOK , published by Rodale Press, Emmaus, Pa.
Som e of the work was performed for th e Department
of Energy under a contract from La wrence Berkeley
Laboratories, Berkeley , Calif. This article was
published in th e May 1979 issue of SOLAR AGE
MAGAZINE.

8

16 20 24

Wall Thi ckness in Inches

4 8 12

18 7 7
24 II i
28 16 10 6 5

31°F 18 13 II 10 9
I Assumes a double-glazed thermal wa ll. If additional mass is
located in the space, such as masonry wall s and/or floors.
then temperature fluctuations will be less than those listed .
Values are given for clear wint er days.

The greate r th e ab sorption of solar energy at the ex­
terior fac e of a thermal wall , th e greate r the quantity
of incident energy transferred through the wall into
the building. T herefore :

Mak e the outside face of th e wall a dark color
(perfera bly black) w ith a sola r absorption of
at least 85 % .

In cold climates, th e addit ion of th ermocirculation
vents in a masonry wall will significantly increase th e
performance of th e wall. In mild climates the vents ar e

Material

Adobe
Brick (commo n)
Concrete (dense)
Water
Note:

*************************************+
: THE ENERGY CRI5 Is. . . . . . . . .forthcoming: January/February 1981 :
~ ~
~ ARTICLES: ~

~ The National Labs & The AlE Profess ion ~
~ by Herman Barkman , P.E. ~

: Computer Simula tion of Energy Conserving Buildings :
~ by Thomas T . Shish man ~

~ PROJECTS: ~
efJ Sunstructure Office Building ~
efa The Burns/P eters, Group, Architects lJ-
:t Architect 's Office-Studio :
~ Rich ard Grenfall , Architect !J-

+~~~++~~~~~+++~~~+++~++++++~++++++++++

19 Novemb er-December 1980 19



WOOD WINDOWS • SLIDING GLASS DOORS
CLAD WINDOWS • FOLDING DOORS

Pella Products Company
of New Mexico

RESIDENTIAL. INSTITUTIONAL. COMMERCIAL

DEDICATED TO QUALITY
AND SERVICE

ALBUQUERQUE GRAVEL
PRODUCTS COMPANY

PO Bo. 33 11. Albuquerq ue . New Me . ;co 87190 . Phone (505)345· 350 1

600 John Street, S.E.

Tel. (505) 242·5265

P.O. Box 829

Albuquerque, N. M. 87103

New Mexico Marble & Tile Inc.

NMM

2500 2nd SW
P.O . Bo x 25566
A lbuq uerq ue, NM 87125
(505) 243 -1 771

763 Cerr illos Rd .
San ta Fe . NM 87501
(800) 432-8655
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TILE and
CARPET

Arm strong . M annmqton

Congoleum . G AF

PACIFIC CLAY MINI-BRICK
7; l o" Alberhi ll clay bricks tha t
save weigh t: labor . dollars .

SHEET VINYL

MEXICAN TALAVERA AND
SALTILLO TIL ES

(call) Architectural Representative.
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; MEANS... I

ONE STOP
~ FLOOR COVERINGS ~

@ ~

I • IMPORTED CERAMIC TILES Irfj
italian . glazed quarry mosia cs .
and unglazed quarr y

I & CARPET ~Full line of residenna l.
co rnrne rcral a nd kuche n
carpets - Onl'n'lal rugs.
runner , and drl'a rugs

II;
m
~
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'~' ~" -.. .: ".
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In EI Paso. call
McGill Stephens. Inc..
4100 Rio Bravo sr,
Suite 320. EI Paso 79902.
Phone 915/544-4505

In Albuquerque. call
McGill Stephens. Inc..
300 Virginia SE
Albuquerque 87108
Phone (505) / 265-5935

Another building,
another boost for the
Trus Joist system.

Baker Construction Co. of Albuquerque is no stranger
to Trus Joist. When architect John Reed called on us to
supply a system for the Geolog y/Engineering Bldg. for
Ranchers Exploration and Development Co rp. Les
Baker was pleased . Upon completion of the Trus Joi st
installation he told us:

". .. we found the use of TJI units as efficient and
economical as ever. As one of the first users of
Trus Joist units In this area. we have been. and
will continue to be one of their boosters."

If you want to see how easy and eco nomica l joist appli ­
cation can be , see us soon . We've got exactly what
you're looking for.

Tnas Joist structural roof and Door sys­
tems distributed by McGill Stephens, Inc.,
Albuquerque and EI Paso.

SINCE 1960

2520 SAN MATEO N.E.
PHONE 884-6579
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RESIDENTIAL AND COMMERCIAL
ENERGY AUDITS

ACTIVE AND PASSIVE
SOLAR DESIG N

Energy Management Company

FREE CATALOG

Free Solar Seminars every Saturday at 10:00

BALDWIN G. BURR
(505) 664·6277

P.O. BOX 362
TOME, NM 67060

nrna
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SUBSOIL INVESTIGATI ONS
FIELD DEN SITY

GEOTECHNI CAL ENGI NEERING
INSPECTION

LABORATORY TESTI NG AN D ANALYSIS
EVALUATION OF CONSTRUCTION MATERIALS

RESEARCH
WELDING CERTIFICATION

~ ENGINEERING SERVICES

~LBUQUERQUE TESTING
LABORATORY...To Be Sure!

All Work Done Under Supervision of
Registered Professional Engineers

" ~ ZOM[WORKS
.. ' ' ·'(505)2:42 .5:35f -
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LAND SCAPE
SYSTEMS

LIG HTI NG

PROFESSIONAL
DESIGN SERVICE

COMMERCIAL
FURN ISHINGS

ACCESSORIES

CARPETING

A BetterWa~ to Build a Better Wall

18 15 Fourth St.. N.W. 1Albuquerque. New Mexico 87102 1 (505) 247-1816

SOUTHWEST FOAM-FORM, INC.

FOAM FORM is a fully approved building system throughout
the United States with ICBO. FHA and UL approvals. It also
qualifies f or Residential Energy tax credit.

"FOAM FORM walls give excellent sound insulation for common
walls between apartments or when used in the total structure.

·FOAM FORM is versatile. The durability of reinforced concrete
makes it possible to build any design including multi-story con­
struction.

·FOAM FORM has an Rsfactor of12 + which can reduce the heating
and cooling cost of a home or build ing by 404"• .

Benefits of Foam-Form " Blocks

"FOAM FORM requires minimal installation time and effort and no
after the job clean-up.

"FOAM FORM uses at least 254". less concrete than conventionally
formed walls.

FOAM FORM block.
arc moulded polySlyrcnc

foam in the form or modular core
units intended for use &J rw,mD"'tU.

ifISUmlrd Form-work jOl' ro fJcrt l r walls.

The Foam-Form '" Block




