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Various disciplines involved in energ,y 
research at Texas Tech University 
Energy is vitally important to all 
people who live in all lands, but for 
the arid regions of the world, energy 
is the technological equivalent to 
water, as inexpensive energy can be 
used to produce good water through 
either importation, desalinization, o r 
other efforts. 

While arid lands have this special 
need for inexpensive energy, they also 
have a special significance in the 
alternate sources being considered. 

Solar power plants, for example, 
obviously need an abundance of 
sunlight, which arid lands can 
provide, but they can also provide 
inexpensive space; space that is 
needed for the numerous giant solar 
collectors and other equipment, 
according to the current status of the 
art. 

The inexpensive space that arid lands 
can provide is perhaps more 
significant than it seems, as financial 
considerations of competition with 
conventional sources will be one of 
the determining factors in the 
widespread use and popularity of 
solar generators. 

The same hypothesis could apply for 
wind and biomass energy, as the wide 
open spaces in arid regions provide 
unobstructed wind , and the soil 
resources could be used for producing 
biomass. There may be a trade-off in 
biomass, though, as a growing world 
population will first need to meet its 
food demands and then its energy 
demands. 

But the physical setting of the arid 
lands that could be suitable for 
alternate energy sources may not 
necessarily be suitable for supporting 
the human and social institutions that 
will accompany the location of energy 
levelopment projects. 

'lbe issues, therefore, will not be 
tech~ology-oriented alone, and 
universities and other research 
institutions will have to consider the 

socio-economic impacts of the energy 
crisis and its solutions. 

At Texas Tech University, the Center 
for Energy Research (CER) 
coordinates and promotes energy 
research. 

Dr. Marion Hagler, interim director 
of CER, hopes that his office will 
strengthen the university's capability 
in technological and non
technological areas as, according to 
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him, "policy matters and economic, 
social and legal issues will play an 
increasingly important function in the 
development of alternate energy 
resources." 

Commenting on the history of energy 
research at Texas Tech, Dr. John 
Bradford , dean of the College of 
Engineering, explains that the 
Lubbock institution entered the field 
of energy research from an 
engineering standpoint, "but gradually 
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an interdisci~~}fr-y'emphasis is 
evolving out of our efforts." 

CER was established in 1977 to 
succeed the Institute for Energy 
Research. During the last two years, 
CER has acquired or helped in 
acquiring more than four million 
dollars for energy investigations in 
engineering, mass communications, 
economics, law, home economics, and 
agriculture. 

The research funds also strengthen 
the university's teaching program as 
research results can be introduced to 
students, Bradford said. 

Energy research projects at Texas 
Tech include: Enhanced Oil Recovery, 
Environmental Impacts from In Situ 
Retorted Oil Shale, Physical Coal 
Benefication, Fluid Degradation/ 
Failure Modes of Organic Heat 
Transfer Oils for Concentrating Solar 
Collectors, Thermally Stable Polymer 
Coatings for Solar Collectors, 
Agricultural Applications of Solar 
Thermal JET Eductor Pumping, 
Utilization of Biomass to Power 
Internal Combustion Engines, 
Application of Synthesis Gas from 
Manure (SGFM) Technology to 
Alternate Feedstocks, Digestible 
Energy from Woody Resources, 
Thermochemical Conversion of 
Biomass Residues, and Super
Absorbent Polymers for 
Dehumidification. These projects are 
headed by faculty from the Chemical 
Engineering Department. 

The Electrical Engineering 
Department has: Electrical Load 
Management, Crosbyton Solar Power 
Project, Supplementary Heating of 
Fusion Reactor Plasmas, and Energy 
Related Projects in the Laser 
Laboratory. Industrial Engineering 
faculty is working on: Process Steam 
Usage in Texas, and Analysis of Hail 
Stone Properties Affecting Solar 
Energy Collectors. 

(continued on page 2) 



Graves 
appointed 
interim president 
Dr. Lawrence L. Graves has been 
appointed interim president of Texas 
Tech University and the Texas Tech 
University School of Medicine. 

Graves, dean of the College of Arts 
and Sciences, was appointed interim 
president following the announcement 
by Dr. Cecil Mackey that he was 
accepting the presidency at Michigan 
State University, East Lansing, this 
summer. 

Mackey came to Texas Tech in 1976 
from the University of South Florida, 
at Tampa, where he had been 
president. 

A professor of history, Graves, 61 , 
has been dean of the College of Arts 
and Sciences since 1970. He came to 
Texas Tech in 1955 after receiving his 
Ph.D. from the University of 
Wisconsin in 1954. 

From 1967 to 1968, he was associate 
dean of the Graduate School and was 
appointed interim dean during 1968-
70. 

Graves was recently elected vice
president of the Southwestern Social 
Science Association. He will become 
president-elect in 1980 and president 
in 1981. 

While Graves serves as interim 
president, Dr. William B. Conroy, 
chairman of geography and associate 
dean of Arts and Sciences, will serve 
as interim dean of that College. Dr. 
Otis Templer, professor of geography, 
will serve as acting chairman of the 
department. 

BURROW - Underground 
houses, such as this one, 
may become popular in 
the future with rising 
energy costs. Structural 
prob lems related to 
weight of soil cover on the 
top of house and the 
depth of the soil cover for 
landscaping are being 
worked on at Texas Tech 
University by c i v i l 
engineer, Dr. Ernest W. 
Kiesling. 

... ~ ...... . 
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Energy research at Texas Tech 
(continued from page one) 

Projects in the College of Arts and 
Sciences are: Chemical Storage of 
Energy, and Carcinogenic By
Products from Biomass Energy 
Sources, both in the Department of 
Chemistry; Socio-Economic 
Dimensions of the Energy Crisis, and 
Solar Energy: An Economic Analysis, 
in the Department of Economics; and 
Popularization and Adoption of 
Energy Conservation Measures, in the 
Department of Mass Communica
tions. 

The Department of Mechanical 
Engineering is working on: Heliostat 
Vortex Shedding Frequencies, An 
Aerodynamic Vortex Model of the 
Darrieus Wind Turbine, Power 
Maximization & Wake Characteriza
tion Studies on a Darrieus Wind 
Turbine, Climatology Resource 
Verification, and Indirect Evaporative 
Cooling System. 

Civil Engineering faculty are 
investigating: Analysis of Extreme 

Winds on Solar Tower Generators, 
Building Research Program, and 
Public Education Project. 

The Department of Agricultural 
Economics is studying Agricultural 
Product Transportation Rate 
Structure Analysis for Energy 
Conservation, while the School of 
Law is examining Legal Problems 
Relating to the Residential Use of 
Solar Energy. 

The College of Home Economics has 
projects on Residential Energy 
Alternatives; Guide for Consumers of 
New Construction, and Consumer 
Attitudes Concerning Construction 
Features of Earth Sheltered 
Dwellings. 

All the projects listed above are either 
in progress or in the final stages, and 
enquiries should be addressed to 
Center for Energy Research, Texas 
Tech University, Lubbock, Texas 
79409. 

Crosbyton solar project: status of the art 
Texas Tech University is developing a 
solar-thermal electric power plant for 
Crosbyton, Texas, a small town 
(population 2,200) about 40 miles 
from the Lubbock campus. Dr. John 
D. Reichert of the electrical 
engineering department is director of 
the Crosbyton Solar Power Project. 
In an interview with !CASALS, he 
outlined the status of solar energy 
development. Here is a summary of 
his answers. 

Q. What is the Crosbyton solar power 
concept? 

A. The Crosbyton solar power 
concept is called the Solar Gridiron 
Concept or, the Fixed Mirror 
Distributed Focus (FMDF) Concept. 
The name Solar Gridiron a rose from 
recognition that the giant spherical 
bowl mirrors will resemble sports 
stadiums. The spherical optics 
produce a "line focus" or, more 
accurately, a focal region shaped like 
a very slender cone. The focal region 
moves as the sun moves, and the idea 
is to move a slender boiler to keep it 
in the focal region at all times. Water 
is introduced into the boiler and 
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removed as high temperature, high 
pressure steam. The steam is then 
used to turn a conventional turbine
generator. 

Q . What do we Jack in our knowledge 
of the sun for solar energy? 

A. Virtually nothing more needs to 
be known about the sun itself. We 
know its optical power output and 
the frequency distribution. At any 
potential solar site, one would want 
insolation and other climatological 
information. 

(continued on page 3) 



Issues and answers in solar energy 
(continued from page 2) 

Q. What about the reflectors used in 
--ollecting the sun's rays? 

l. There are several optical problems 
and materials management problems 
that need to be resolved. Glass, 
aluminum, alloys, and plexiglass are 
some of the items which have been 
considered. For the semi-arid 
Crosbyton area, glass is promising 
because it does not peel, crack, dent 
(by hail), and does not attract dust 
(during dust storms). Plastic materials 
tend to blister, peel or discolor, and 
some plastics act like dust magnets. 
All of these effects result in loss of 
reflectivity. Metallic mirrors suffer 
from hail damage and dust abrasion 
to the extent that optical quality 
degrades rapidly. 

Q. What additional work needs to be 
done in the design of the boilers? 

A. The boilers are perhaps the most 
important aspect of our solar concept. 
Since they need to absorb the light 
from the reflectors, they have to be 
painted black. Also, the steam in the 
boilers is heated to 1,000° Fat 1,000 
pounds per square inch, which 
requires that the boiler metal and the 
black paint must be able to withstand 
high temperatures. Properties of 
metals and of black paints need to be 
investigated for heat absorption and 
retention. The design of the boiler is 
also important because we need 
control of the temperature and 
pressure. There are other questions 
involved in the design of the boilers. 
How elaborate do you design the 
boilers? How often do you change 
them? What are the effects of 
temperature fluctuations on materials 
during cloudy days and nights? and 
How do you minimize the conductive 
and radiative losses from the boiler? 

Q. What is the efficiency of the 
proposed Texas Tech system? 

A. We are looking at an annual 
average efficiency of JO percent, with 
a maximum of 20 percent 
instantaneous efficiency during a 
bright day. Solar will provide about 
28 percent of the total power 
production, while the rest will come 
from fossil fuels . 

.,Q. What answers do you need once 
~he steam is produced to drive the 
turbines? 

A. Once the steam is produced, with 
the right temperature and pressure 

qualities, there are few questions that 
need to be resolved. In our concept, 
we will design a solar-thermal hybrid 
that relies on solar as well as fossil 
fuel energy. The question is: Should we 
have independent turbines for the 
solar a nd thermal units? It is our 
opinion that using the same turbine 
for both is more cost effective. 

Q. Why are you designing a hybrid 
solar-thermal system? 

A. The sun only shines so many 
hours a day and in the absence of 
technology to store energy from the 
sun, we would need a back-up from 
fossil fuels . The solar and thermal 
components should be matched in 
such a fashion that an increase or 
decrease in energy production from 
the solar unit is compensated by an 
adjustment in the fossil fuel 
component, thus assuring the required 
supply of electricity at all times. 

Q. If solar production is sufficient, is 
the fossil fuel boiler completely shut 
down? 

A. We cannot do that because there is 
no advance notice, except in the 
night, that solar production is going 
to be at its maximum. At night, due 
to a minimal amount of thermal 
storage, the fossil fuel boilers bear 
almost the full load. Perhaps the most 
important reason to burn some fossil 
fuel at all times is to maintain a 
constant temperature in the boilers. 
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Changing boiler temperature leads to 
materials fai lure. 

Q. When do you plan to resolve these 
questions? 

A. We are presently constructing a 
design verification system containing 
a 65 foot aperture diameter spherical 
bowl mirror. The construction should 
be complete in October, 1979. If the 
results indicate feasibility of a large 
scale system, then we will seek to 
build a 5MW power plant for 
Crosbyton. 

Q. What is the general applicability of 
the Crosbyton project? 

A. The Crosbyton design is not just 
for Crosbyton ; it should be applicable 
in a vast region of the United States. 
However, because of latitude and 
environmental conditions, the concept 
would not be applicable outside the 
Sun Belt. The concept would not be 
useful in New York City, for 
example. Other energy sources or 
other concepts would have to be 
considered. 

Q. What is the most important 
concept in solar technology? 

A. The most important concept is 
cost engineering. That is the basis of 
all solar technology development. 
Everything that we design has a price 
tag on it. Since solar is considered a n 
a lternative power source, it has to be 
cost efficient to compete with existing 
conventional sources. 

----~- -
l . 

SOLAR- An artist's 
concept of the final 
design of the solar 
energy project at 
Crosbyton. Texas 
Tech and its 
subcontrac tor. E
Systems of Dallas. 
Texas. will develop the 
entire system if 
research results 
indicate feasibility. The 
spherical bowls in the 
picture are 200 feet 
wide. '~- . 
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Solar powered 
irrigation pump 
By circulating Freon® 113 vapor 
through an off-the-shelf pump device 
powered by available solar 
technology, a Texas Tech University 
chemical engineer may come up with 
a unique irrigation pump for wells 
which are 150 feet or less in depth. 

Especially intended for use in 
developing countries, where it will 
provide 50 gallons of irrigation water 
per minute without the need of fossil 
fuels, the proposed system is being 
developed with a goal of attention
free simplicity, according to its 
architect, Dr. L. D. Clements. 

"The heart of the system is a jet 
eductor pump similar to those 
available from commercial 
manufacturers at about $25, while the 
rest of the pumping system, excluding 
the solar field, will cost about $350," 
Clements said. 

The cost of the solar field is 
prohibitive at about $25,000 today, 
"but when that price is reduced and 
when we sort out some of the other 
details, we believe that the system will 
be extremely desirable," he explained. 

Presently Clements and his students, 
Paul Dellenback and Debbie McKay, 
are working on optimum pump 
operating pressures and tests of 
solubility of Freon® 113 in water to 
complete the test model. 

The jet eductor pump is powered by 
high pressure vapor which forces the 
water up the pipe and into a collector 
tank, where the now liquid Freon® 
and water are separated using an 
ordinary liquid-liquid separator 
system, Dellenback explained. 

"The separated gas is then passed 
through a solar powered pump and 
reinjected into the jet eductor pump 
for continual water withdrawal," 
Clements said. 

McKay is examining the solubility of 
the gas in water. 

The project, funded by the Texas 
Tech Center for Energy Research, 
was started in September, 1977. Since 
that time, a small test stand for 
evaluating the jet pump design 
equations has been built and 
operated. The solar collectors in the 
test model are substituted for an 
electrical boiler. 

SEMINAR- Texas Tech 
recently arranged a water 
resources seminar for 
visitors from several 
countries. Picture shows a 
part of the group visiting 
with Dr. Lloyd Urban, 
center. assistant director 
of the university's Water 
Resources Center. Others. 
left to right. are: Keyalew 
Achameyeleh. Ethiopia; 
Momoun Mohammadi 
Ahmed!, Sudan; Lekh Man 
Singh, Nepal; and Shimelis 
Derebe. Ethiopia. The 
three-day seminar for the 
water officials was 
organized by ICASALS 
through the federal 
government. 

Coal and nuclear systems 
could ease energy crisis 
Solar, wind, biomass, and tidal 
energies are not likely to provide 
solutions for the bulk energy 
requirements of the manufacturing 
industries in the U.S., which for the 
present largely use the finite supplies 
of oil and natural gas for their power 
needs. 

"But primary sources such as nuclear 
and coal have a definite potential for 
bulk power users," according to Dr. 
Harry Parker, chemical engineering 
professor and an energy expert at 
Texas Tech University. 

In looking at the total energy 
situation Parker prefers to divide 
energy requirements into two 
categories, bulk and convenience 
fuels, as an effective means to 
structure needs. 

"Bulk requirements," Parker explains, 
"are those of the manufacturing 
industries, including the energy 
manufacturing industries, while 
convenience fuels are those used for 
small scale space heating and cooling 
and individual transport." 

The Texas Tech engineer suggests 
that the bulk requirements can and 
should be met with coal or nuclear 
efforts, because they are more 
economical than solar or wind and 
also because they will release large 
amounts of oil and natural gas for the 
convenience sector. 

Coal and nuclear energy will last us 
for at least a hundred years if not 
more. But there are many political, 
social, and environmental 
considerations regarding nuclear 
power. Parker, quoting nuclear 
experts, said that the consensus in the 
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nuclear field is that nuclear energy 
can be supplied with less personal risk 
than other sources, "and this 
information must be effectively 
communicated to the public." 

Parker does not accept the idea that 
when the cost of gas and oil reaches a 
certain value, a particular alternative 
bulk energy source (solar, wind, etc.) 
will become attractive. 

"Rising bulk energy costs are matched 
by rising construction costs and 
sources of alternative energy which 
are not economical today will not 
become economical tomorrow," 
Parker expla ined. 

In contrast, if the cost of convenience 
energy (gas and gasoline) is allowed 
to increase, at some point within a 
time frame of 10-25 years the price of 
natural gas and gasoline will be 
sufficiently high to justify extensive 
commercial construction of shale oil 
and coal processing plants to 
manufacture convenient gaseous and 
liquid fuels , Parker adds. 

At that point, gas prices will be 
stabilized for 50 to 100 years, he 
added. 

Also, residential solar energy does 
hold potential, "if a 15-year return on 
the investment is correct and if it is 
acceptable to home owners. Many 
individuals feel that 15 years to regain 
the investment through fuel savings is 
far too long a pay-back period," 
according to Parker. 

Parker will be on a leave of a bsence 
from Texas Tech in September 1979 
to serve with the Engineering 
Societies Commission on Energy in 
Washington, D.C. 



ICASALS directors chosen 
for NSF-AAAS courses 
prs. Harold E. Dregne and Idris R. 
fraylor, directors of !CASALS, have 
been selected by the National Science 
Foundation (NSF) to conduct short 
courses on the Human and Natural 
Resources of Arid Lands for the 
benefit of teaching staff at 
educational institutions. 

According to a preliminary 
curriculum, Dregne and Traylor will 
discuss the location and distribution 
of arid lands, factors that lead to the 
creation of arid lands, and the human 
response to arid environments. 

"Emphasis will be placed on defining 
and analyzing the past, present, and 
future problems and potentials of arid 
lands," Traylor said. 

An introductory course will be taught 
November 5 and 6 at Santa Ana 
University, California, and also 
November 8 and 9 at the Uni,versity 
of Texas at Austin. After an 
intervening period of about four 

Book on arid land 

months, when participants will 
develop their individual projects, the 
Santa Ana group will meet again 
March 10 and 11, 1980, while the 
Austin participants will meet March 
13 and 14, ·1980. 

The principal objective of the 
program, arranged by the American 
Association for the Advancement of 
Science (AAAS), is to shorten the 
time between the discovery of new 
knowledge and the development of 
new instructional techniques. 

The program is called the NSF 
Chautauqua-Type Short Courses for 
College Teachers; named after the 
traveling educational institutions that 
were founded near Chautauqua Lake 
in western New York and which were 
popular during the late 19th and early 
20th century. 

Funds for the program are provided 
by the NSF to be administered 
through AAAS. 

plant resources published 
Two of the most comprehensive 
research papers on the origin and age 
of desert vegetation, and the 
medicinal uses of arid land plants, 
will be included in a forthcoming 
publication from !CASALS. 

The two papers will be part of a 
book, "Arid Land Plant Resources," 
which will contain more than 45 other 
papers on industrial, chemical, 
medicinal, food, forage, and energy 
uses of arid land plants. The papers 
were presented during the 
International Arid Lands Conference 
on Plant Resources at Texas Tech 
University, Oct. 8-13, 1978. 

The paper on desert vegetation is 
authored by Dr. Daniel I. Axelrod , 
University of California, Davis, and 
summarizes a lifetime's work by the 
noted paleobotanist. The paper on the 
medicinal plants of arid lands, which 
has a comprehensive world-wide 
~isting, is written by Dr. Edward 
~yensu, Smithsonian Institution, 
Washington, D.C. 

Conference participants will receive 
one complimentary copy while others 

may purchase it for $15.00 from 
!CASALS, Texas Tech University, 
Lubbock, Texas 79409. Copies will be 
available for distribution and sale 
during the last week of August. 

The publication is edited by Ors. J. 
R. Goodin and David K. 
Northington, conference organizers 
and members of the Texas Tech 
Biological Sciences Department. 

Another publication on continental 
summaries of plants from arid lands, 
also based on papers presented at the 
conference, is in the final stages of 
editing. 

Agriculture meeting 
A symposium on the History of 
Agriculture in the Southwestern 
United States will be held at College 
Station, Texas, on May 13-15, 1980. 

For more information contact: Dr. 
Irvin M. May, Jr., Research 
Historian, Department of Agricultural 
Economics, Texas A&M University, 
College Station, Texas 77843. 
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BONE- A bone of a giant cat was uncovered at 
the Lubbock Lake Site recently. The bone. right, 
is four inches wide and compares in shape with 
the three-quarter inch wide front end of the bone 
on the left, which is that of a bobcat. The 
Lubbock Lake Site project is headed by Dr. 
Eileen Johnson. 

Giant cat 
bone found 
"A giant cat roamed the semi-arid 
West Texas region 12,000 years ago; 
but at that time the area was 
savannah grass land. 
Archeologists digging at the Lubbock 
Lake Site near the Texas Tech 
University campus have uncovered a 
bone of a 12,000-year-old cat, twice 
the size of the modern American 
mountain lion. 

The bone was found in association 
with the Clovis culture and has 
"definite butchering marks on it," 
according to the director of the 
archeological research project, Dr. 
Eileen Johnson. 

The Lubbock Lake Site is 
administered through the Museum of 
Texas Tech. The site has produced 
evidence of the savannah grass land 
territory that existed 12,000 years ago 
in the now semi-arid West Texas 
area. The investigations at the site are 
aimed at explaining the lifestyle of the 
peoples who have inhabited the site, 
from Clovis man, who butchered 
game, to modern man. 

The recently excavated bone is the 
first time on the Lubbock project, 
and only the second time among 
similar projects, that a prehistoric cat 
has been found in association with 
man. 

Johnson said that comparative 
material will determine whether the 
distal end of a humerus-the upper 
end of a foreleg-is that of a saber
tooth tiger, an American lion or an 
extinct jaguar. 

There is only one record of a saber
tooth tiger being found in association 
with man, Johnson said, and that was 
at Blackwater Draw Site at Clovis, 
New Mexico. 



Geothermal energy project 
awarded to Texas Tech 
Texas Tech University has entered the 
field of geothermal energy research 
with a $314,000 grant from the 
federal government. 

SANDIA Laboratories at 
Albuquerque, N. M., a federally 
supported research organization, 
awarded the grant to Texas Tech's 
Department of Geosciences. 

The grant has special significance 
because the coastal areas of Texas 
and Louisiana have large geothermal 
reservoirs that could provide 40,000 
megawatts of electrical power for an 
almost infinite period of time. 

The funds will be used for 
investigating special properties of 
drilling fluids that can withstand high 
temperature and pressure, said Dr. 
Necip Guven, principal investigator 
for the project and professor of 
geoscience. 

.. Because of the high temperatures 

and pressures involved , there is need 
to develop a drilling fluid (mud) that 
can act as a coolan:t for the drilling 
bit and also function, among other 
things, as an extraction medium for 
bringing the core cuttings to the 
surface," Guven explained. 

The Texas Tech geologist is 
proposing a drilling fluid which 
would have a combination of water, a 
new clay, and certain chemicals. 

A major portion of the SANDIA 
grant will be used for the purchase of 
sophisticated equipment, including a 
powerful electron microscope that can 
analyze atomic structure, chemistry 
and morphology of clay particles as 
small as 200 Anstroms. An Anstrom 
is one hundred millionth of a 
centimeter. 

Guven also received an additional 
$15,000 from Texas Tech. The 
university's Center for Energy 

Legal issues may impede solar use 
Domestic solar units may become 
popular in the future with increasing 
technology, but the acceptance of 
solar homes will also depend on the 
availability of local or state 
regulations needed for protecting the 
right of access to sunlight. 

"Existing regulations," according to 
two Texas Tech University law 
experts, "may present impediments 
rather t)lan incentives for the 
residential use of solar energy." 

The impediments arise because of the 
special building permits and building 
codes that need to be obtained within 
the framework of existing building 
and zoning laws, said Ors. Frank 
Skillern and Bruce Kramer. 

The two law professors are examining 
some of the issues that may interfere 
with the widespread residential use of 
solar heating and cooling. Research 
funds have been provided by the 
university's Center for Energy 
Research. 

In the absence of any solar 
regulation, however, an agreement 
between neighbors is perhaps the only 
guarantee that an individual with a 
solar powered home will be able to 

enjoy uninterrupted access to 
sunlight. 

"The problems are on two levels : the 
first dealing with the ability of a land 
owner to protect his access to 
sunlight; and the other dealing with 
the existence of local building codes, 
zoning ordinances, and subdivision 
regulations that will prohibit the use 
of solar panels or solar cells within 
residential zones," Skillern said. 

"A home owner could easily charge 
$100,000 or even more to allow his 
neighbor to use the air space above 
his land for uninterrupted access to 
sunlight, and he could also charge 50 
cents," according to Kramer. 

But there is no way to determine a 
"fair market price" for any 
agreements between home owners, he 
explained. 

"Local regulations, on the other hand, 
which set aside solar zones would 
encourage the use of solar energy 
because each home owner in a solar 
zone would be legally bound to 
provide uninterrupted sunlight to 
his neighbors," according to the law 
experts. 

Such regulations may also encourage 
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Research provided him $10,000 as 
seed money, while the Office of 
Research Services awarded him 
$5,000 for remodelling existing 
laboratory facilities to accomodate 
the new equipment. 

"The existing X-Ray diffraction 
facilities, which are the best in the 
state of Texas, and the additional 
electron microscope from SANDIA 
funds, will enable us to establish a 
modern laboratory for clays and 
drilling fluids," Guven said. 

Working with Guven on the 
SANDIA project will be Leroy L. 
Carney, a research associate in 
geosciences, who is also the manager 
of Fluid Services and Development, 
IMCO Services, a division of 
Halliburton Company. Carney is 
among the world's leading authorities 
on drilling fluids. 

Guven is an Associate Editor of Clays 
and Clay Minerals, a Journal of the 
Clay Minerals Society which is 
published in English with abstracts in 
German, French and Russian. 

the use of solar powered homes by 
reducing or eliminating the cost of 
private agreements between 
neighbors, Skillern said. 

Basic legal concepts dealing with 
property and real estate can, however, 
deal with problems of access to 
sunlight within the framework of 
private agreements. 

Model ordinances are already 
available from the United States 
Departments of Housing and Urban 
Development, and Energy, while 
Albuquerque and Santa Fe, New 
Mexico; Boulder, Colorado; and 
Davis, California, already have local 
ordinances on solar energy use. 

Tunisian visitors 
Five Tunisian agricultural specialists 
visited the Lubbock area during May 
to study policies and procedures of 
supervised credit for small farmers. 

Dr. J. Wayland Bennett, associate 
dean of the Texas Tech University 
College of Agricultural Sciences, was 
their study coordinator. 

The visitors were Mongi Zgoulli, 
Hedi Mettichi, Mohamd Salah Zlassi, 
Ammar Majeri and Mokhtar 
Trabelsi . Their U.S. interpreter and 
escort was Francoise Point. 



Economics of domestic solar 
heating and cooling 
,ibe use of.solar energ~ to ~eat water 
IFor domestic consumption 1s 
economically feasible in comparison 
to electricity under 1978 price 
conditions in Lubbock, Texas, if the 
initial investment is to be paid off in 
utility savings over 20 years. 

" However, heating water from solar is 
not feasible when compared with 
natural gas under Texas price 
conditions," according to Dr. Lewis 
E. Hill of the economics department 
at Texas Tech University. 

change with inflation in energy prices, 
a reduction in capital costs, and 
government tax incentives," Hill said . 

Hill's research suggests that the 
federal personal income tax credit will 
be a preferred incentive than a 
property tax exemption, as a tax 
credit will reduce the large initial 
capital cost while the property tax 
exemption will only affect the annual 
operating cost of the system. 

The Texas Tech economist prefers a 
government decontrol of gas prices, 
because the resulting higher prices 

may lead to increased production and 
a reduction in waste. 

"And in the meanwhile, a program 
for conversion to coal may also ease 
the energy crisis," he said . 

Coal and oilshale, according to Hill , 
may provide the solutions for the 
next five to 25 years, "but any long
term planning should include 
development of solar and nuclear 
fusion systems," Hill emphasized . 

Curently, in the U.S., nearly 90 
percent of the fuel demand is supplied 
by three fossil fuels; o il , natural gas, 
and coal. While coal is the largest 
U.S. fossil-energy resource, the U.S. 
relies on its least plentiful resources, 
oil and gas, for 76 percent of its 
consumption, he explained. 

Hill has conducted a two-part study, 
"Solar Energy: An Economic 
Analysis," under a contract with the 
Texas Energy Development Fund , 
administered by the Texas Energy 
Advisory Council. Cooperating with 
him were Ors. James E. J onish of 
economics, and Clarence E. Teske of 
civil engineering. 

AALS meetings well attended 

Solar does not compare with gas as 
the initial cost of a solar water heater 
is around $1,800, whereas a 
conventional gas heater (more 
common in Texas), costs only $300, 
Hill explains. 

Solar units for heating and cooling 
space look even less attractive when 
compared with electricity or natural 
gas, "although the situation may 

The 1979 meeting of the Association 
for Arid Lands Studies (AALS) was 
held at Lake Tahoe, Nevada, April 
26-28, "with an above average 
attendance for almost all the 
sessions." 

Three special sessions were organized 
for the meeting and 35 other papers 
were presented during three-days of 
conferences, held in conjunction with 
the Western Social Science 
Association's (WSSA) annual 
meeting. 

Texas Tech evaluates energy models 
Texas Tech University and the o ther 
leading educational institutions in the 
state of Texas have been 
recommended by an independent 
group to perform continual 
evaluations of the U.S. Department 
of Energy's (DOE) national economic 
policy models. 

The models are used by the DOE to 
predict the U.S. economy's response 
to alternate energy policies. The 
recommendation came from the 
National Advisory Board (NAB), an 
independent group which was set up 
as a third party to monitor the 
evaluation process. 

IThe Texas Energy Advisory Council 
' (TEAC) contracted the evaluations to 
Texas Tech University, Texas A&M 
University, The University of Texas, 
and the University of Houston, with 

economics faculty from these 
institutions forming a n analysis team. 

Dr. James J onish , chairman of the 
economics department at Texas Tech, 
was the principal investigator for the 
Texas Tech portion of the evaluation. 

"Basically there are two models used 
by the DOE. One of them is a 
national economy model which 
contains more than 1, JOO equations, 
while the other is an energy supply 
and demand model. 

Texas Tech evaluated the demand 
aspects of the energy model and the 
links between the energy model and 
the national economy model. J onish 
and Theodore Taylor, both of 
economics, a nd Ors. Hong Lee a nd 
Bob Davis, of agricultural economics, 
formed the Texas Tech team. 

(continued on page 8) 
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There were only three absentees 
among the participants, a nd progra m 
chairman, Dr. Otis Templer, said that 
the AALS meeting this year drew a 
wider response than a lmost any other 
interdisciplinary group at the WSSA 
conference, "with an above average 
attendance for all the sessions." 

Templer, Texas Tech professor of 
geography and acting chairman of 
the department, was appointed 
president of AALS. Dr. James 
McCullough, Department of 
Marketing, University of Arizona, 
was named president-elect and 
program chairman for the 1980 
meeting in Albuquerque, N.M., April 
24-26. Dr. Idris Traylor, deputy 
director of !CASALS, will continue 
to serve as executive director of the 
group and so will Dr. Daniel Tyler, 
Department of History, Colorado 
State University, as vice-preside Pt 

AALS is headquartered at !CASALS 
and has more than 125 members. 

It is affiliated with the Western Social 
Science Association and the 
Southwestern and Rocky Mountain 
Division of the American Association 
for the Advancement of Science. 

Membership dues are $2.00 and 
should be sent to AALS, P.O. Box 
4620, !CASALS, Texas Tech 
University, Lubbock, Texas 79409. 

McCullough will send out a formal call 
for papers, which will be carried in the 
October issue of the !CASALS 
newsletter. 



Evaluation of energy models Vengroff returns 
from Africa (continued from page seven) 

The NAB made six preliminary 
recommendations to the DOE, based 
on the evaluations of the four 
universities. Three of the six 
recommendations emphasized 
weaknesses in the DOE models that 
were pointed out by the Texas Tech 
team. 

The NAB endorsed Texas Tech's 
recommendation that the connecting 
links between the energy market 
model and the national model are 
"grossly inadequate" to measure 
regional impacts from energy policy 
changes. Other Texas Tech 

recommendations, also endorsed by 
the NAB, related to the weaknesses in 
the basic design concepts used in the 
model, and the inadequacy of the 
model in predicting the international 
effects of energy on the U.S. 
economy. 

Jonish emphasized, however, that 
although there were some major 
disagreements between his team and 
the DOE's economists, "solutions to 
the questions we raised will come 
mainly if new data is available and 
new techniques are designed and 
implemented." 

The native herdsmen in Africa were 
practicing rotational grazing long 
before 1920, when it became popular 
in the United States, but recent 
increases in population on the African 
continent have resulted in fewer 
pastures being allowed to rest. 

But at least in one African nation, 
there seems a renewed acceptance of 
the idea of a rotational system with 
tribal communities organizing 
pastoral land, according to a Texas 
Tech University political scientist who 
has just returned to Lubbock after a 
two-year project in Upper Volta, 
Africa. 

Dregne visits Saudi Arabia 
on arid lands lecture tour 

Dr. Richard Vengroff of the political 
science department was on a two-year 
leave of absence from Texas Tech to 
assist the Voltaic people in identifying 
tribal groups that could organize 
themselves for increased livestock 
production through rotation and 

Saudi Arabia's scarce water resources, 
which are mainly underground and 
salty, have caused salt-related 
desertification problems. 

Some of the irrigated areas in the 
country already face severe 
desertification, "although local 
adaptation of existing technology 
may provide relief in most cases," 
according to Dr. Harold E. Dregne, 
director of !CASALS, who visited 
Saudi Arabia on a lecture tour during 
June. 

Domestic water, however, is being 
produced by desalinating units . 
located on the Red Sea and the 
Persian Gulf, which are projected to 
have the world's largest production 
capacity of 380 million gallons of 

fresh water each day by the mid-
. l 980's. Desalination programs, which 
began in 1907, produce nearly 150 
million gallons per day at present. 

Dregne's tour was sponsored by the 
U.S. International Communiations 
Agency. He reviewed existing arid 
lands technology on the campuses of 
the University of Riyadh, King Faizal 
University at Hofof, and King Abdul 
Aziz University at Jeddah. 

The Consortium for International 
Development (CID), of which Texas 
Tech is a member along with eight 
other schools in the western United 
States, is establishing a working 
relationship with King Abdul Aziz 
University's Institute of Meteorology 
and Arid Land Studies. 

other livestock management programs. · 

Vengroff was accompanied by a range 
management expert, Scotty 
Deffendol, and a livestock specialist, 
Grant Scott, both from the University 
of Arizona. The project was 
supported with federal funds from the 
Agency for International 
Development (AID) and administered 
through the Consortium for 
International Development (CID.) 

CID is a group of nine universities in 
the western United States, including 
Texas Tech and the University of 
Arizona. !CASALS represents Texas 
Tech in CID. 
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