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PREFACE 

A university or college the size of Texas Technological College 

should have a small nuclear chain reactor as part of its scien

tific equipment and the connecting experimental facilities. It 

will be seen that Texas Tech will not be able to keep abreast of 

present-day progress in the nuclear field without installing a 

reactor and nuclear facilities for research and instruction. Re

actors suitable to this purpose are now available. Their instal

lation cost is not prohibitive and the operation is fairly simple 

and relatively safe. 

The values of the nuclear chain reactor will be quite evident 

when one takes note of the trends of the population, energy con

sumption, and inventories of nuclear and conventional fuels. Sober 

estimates show that nuclear fuels are the only known terrestrial 

resource capable of meeting humanity's increasing energy demand. 

This source was tapped through the nuclear chain reaction. Not 

only in discovering a new source of energy is the nuclear reactor 

important, but also, in discovering new elements that have hereto

fore been rare or completely missing, and new nuclear varieties 

of familiar elements. The nuclear varieties, or isotopes, of the 

elements have proved enormously valuable in applications in 

science, engineering, and medical research. 

A university-owned reactor would not only be of great value to 

the university, but also would be an important asset to the com

munity. From the combined process of teaching and research that 
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would be added to the university, there would be a unique efficiency 

in stimulating, producing, and disseminating new knowledge. 

When there are more reactors distributed among the universities of 

the country more people can be trained, creating a large group of 

informed persons interested in reactors. This would enable us to 

more fully meet the need for personnel trained in nuclear technoloiY. 

The primary functions of a university are the teaching and training 

of students in advanced fields of learning, and the exercising of 

scholarship and original research in adding to the stores of know

ledge. A university nuclear reactor can play a significant role 

both in teaching and in research. In addition, it can add to 

teaching facilities for other courses, particularly to the labora

tory and research work in the physical and biological sciences. As 

a physical system the reactor is an intriguing example for courses 

in system design, instrumentation and in automatic control. 

"Research possibilities for a university reactor are already known 

in great variety, and would presumably be further diversified as 

more reactors come into use. In physics, important problems under 

investigation include neutron diffraction studies, the spontaneous 

decay of the neutron, study of short-lived radioactivities, effects 

of radiation on matter, and effect of matter on radiation. In 

chemistry, the reactor makes possible the study of rare elements, 

such as technetium and promethium, isolated f .rom fission products; 

the method of quantitative analysis by irradiation of samples in 

the reactor; and the study of the effects of intense neutron beams 
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in chemical processes. To the biologist, the reactor makes available 

intense beams of radiation for studying the effects of radiation on 

organisms and the possibility of modifying such effects by adminis-

tration of chemicals."1 To the engineer, the reactor makes possible 

the teaching of nuclear technology. It has great intrinsic interest, 

combining simplicity of basic concept with complex variety of eventual 

design possibilities. 

1 Ernest H. Wakefield, Nuclear Reactors for Industry and Universities, 
(Pittsburgh, 1954), pp. 9-12. 
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CHAPTER I 

HISTORICAL INTRODUCTION 

Definition 

A Nuclear Science Center is a facility containing a nuclear reactor, 

laboratories, and all of the supporting elements required for con

ducting a program of education and research in the fields of nuclear 

chemistry, nuclear physics, biology, the natural sciences, and 

nuclear engineering. 

History 

The history of the atomic age had its beginning in 1808 when the 

British chemist, John Dalton, discovered the fact that all matter 

is composed of particles called atoms. He believed that all atoms 

of any one element were the same and that each was indivisible and 

indestructible. 

In 1896, a Frenchman named Henri Becquerel discovered the phenom

enon of radioactivity when he noticed that uranium ore had the 

power to blacken photographic plates in the dark. 

In 1898, Pierre and Marie Curie made a study of radioactivity in 

Paris. They isolated a new element, radium, which constantly 

generates heat, from pitchblende. 

Another milestone in the field of atomic science was made by 

- 1 -



- 2 -

Ernest Lawrence at the University of California in 1931. He in

vented the cyclotron which is a aachine designed to speed particles 

to very high velocities for bombarding atoms. The cyclotron sets 

up a magnetic field in a vacuum chamber that causes protrons to be 

accelerated to very high speeds. By using 10,000 volts of electri

city on the cyclotron, a protron can be speeded up until it would 

have the speed it would obtain by 1,000,000 volts. The protron 

emerges through a thin platinum window pane as a very high powered 

beam that is a fundamental part of atomic research. 

In January, 1939, Professor Otto Hahn and F. Strassman made studies 

of bombarding uranium 235 with a stream of neutrons and found that 

atoms of the metal barium, which is about half the weight of uranium 

235, were produced. Shortly after, Dr. Otto Fresch and his aunt, 

Dr. Lise Meitner, Austrian refugees in Denmark, read their results 

and deduced that the German scientists missed the important fact 

that the uranium 235 atoms were being split by the bombarding neutrons. 

They called this process 'nuclear fission'. 

In 1940 British scientists suggested that it was possible to con

struct a bomb releasing atomic energy. Work was begun on the pro

ject in England and work on the separation of uranium 235 was 

begun in the United States. 

In 1941 the first experimental pile was set up in America. It 

did not produce a chain reaction but gave valuable information 

about the behavior of neutrons which aided in the development of 

the atomic bomb. 
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The 'Manhattan District' was set up by the United States Government 

in 1942 to develop atomic bombs. The site chosen for this was the 

Oak Ridge site in Tennessee. 

On December 2nd, 1942, the first chain reaction was achieved in a 

pile built on a squash court in a playing field belonging to the 

University of Chicago. (This date has been officially adopted in 

the United States as the first day of the Atomic Age.) It con

tained all of the pure uranium available at that time (six tons) 

and produced only one-half watt of power, but this was sufficient 

to show that atomic energy could be continuously tapped and con

trolled. Later, operating at a power of 200 watts, it was cal

culated that it would take 70,000 years continuous operation for it 

to produce enough plutonium to make one atomic bomb. 1 

In 1943 construction of giant plants began in Montreal, Los Alamos, 

and Oak Ridge to produce a mass quantity of plutonium and uranium 

235. Oak Ridge, officially called the Clinton Engineer Works for 

security reasons, covered ninety square miles in a lonely part of 

Tennessee.2 The factory employed 75,000 workers and provided homes, 

schools and all other necessities to keep the community almost cut 

off from the rest of the world. The plant required the labor of 

25,000 people to construct and is four stories high and a mile 

long by a quarter mile wide.3 There are several of these plants 

1 Chapman Pincher, ~the Atomic Age, (London, 1947), pp. 117-124 

2 Ibid., p. 24. 

3 Ibid., p. 26. 
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at Oak Ridge that were used in the process of producing plutoniua 

and uranium 235. 

Another plant· was built at Hanford, Washington. It required 60,000 

workers for construction and 780,000 cubic yards of concrete. Orig

inally there were to be five reactors, each containing hundreds of 

tons of graphite. Each reactor was to be separated by several miles 

over a site which covered almost a thousand square miles. 1 

In 1944 one of the five reactors was put into operation. By 1945 

three reactors were producing plutonium which was to be used in 

the atomic bomb.2 

The products of these plants were used to construct the bombs 

set off in the New ~exico desert, July 16, 1945, and the bombs 

dropped over Hiroshima and Nagasaki, Japan, in August, 1945. (It 

will be interesting to note that the United States had only two 

bombs at this time, each containing about 100 pounds of pure 

uranium or plutonium.)3 

On August 14, 1945, Japan surrendered, thus ending the World 

War II and bringing to a close the major part of the atom bomb 

effort of the United States. 

On June first, 1946, all atomic development in America was placed 

----------------------------------------------------------------------
1 Pincher, op. cit. pp. 42-43. 

2 Ibid., pp. 127-128. 

3 Ibid., p. 31. 
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uDder civilian control. BJ 1948 the RaDford factories were taken 

over bJ the Geaeral Electric Coapany aDd a new research laboratory 

was also bullt on the stte; the Oak Ridp plant was turDed over to 

the Monsanto Chealcal Collpany for · ·constructive research aDd isotope 

production; Argonne National Laboratory at the University of Chicago 

was set up for peace-ti .. research; the Brookhaven National Labora

tory, to be located on LOng Ialand, was on the drawing boards aDd 

contained two reactors to be used for fund-ntal research under 

the control of the Atoaic EDeriJ Coaaission.1 This was the first 

post-war larce scale research reactor and went into operation in 1950. 

Up to this point, the buildincs were architectural nlghtaares which 

considered only the safety and functional aspects of the structures. 

Just as the industrial revolution ·produced •any architectural mon

strosities, the atoaic revolution, as it will probably be called 

ln history, was beginninc to produce auch of the a.- type of 

architecture. Moat of the buildings housing reactors were large 

cubes that contained little or none of the ele .. nts of good design. 

The ABC-Brookhaven National Laboratory 18 a good example. (See 

illustration 1) 

In 1949, North Carolina State University announced that it planned 

to construct the first non-gove~ntal reactor on ita caapus. 

It would be used for research purposes. There were 11any who looked 

askance when the announcement was aade.2 By 1953 the project was 

-------------------------------------------------------------------
1 Plncher, op. cit. p. 94. 

2 c. K. Beck, Nuclear Reactors ~Research, (Princeton, 1957), p. lx. 
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was completed and research was being carried on in its facilities. 1 

It is noteworthy in that this project was the pioneering effort to 

put a reactor on a college campus. 2 (Illustrations 2, 6 and 7) 

Special requirements for the building, which is approximately 

145 ft. by 140 ft. in size, includes an octagonal shaped central 

reactor room with 12-inch thick walls; reactor placed not more 

than 8 ft. below finish grade; a stack at least 100 ft. high for 

expelling gases; a lecture room located so that activity in the 

reactor room could be viewed; and related control room, labs, 

radioactive waste-removal systems, offices, storage areas, and 

other spaces required for the teaching of nuclear physics and 

nuclear engineering. For servicing the reactor, a special revolv-

lng crane was required which could have no center support. This 

was accomplished by a roof-supported pin anchor at the center 

with enough over-run for the hoist to reach the exact center over 

the reactor. A forest of metal rooftop exhaust stacks were 

ruled out for the sake of appearance and a special, reverse-flow, 

fume-hood exhaust system was employed which is fed back below the 

floor slab to a central monitoring and filter room below the tall 

exhaust stack at the rear of the building. Mechanical equipment 

rooms, filter room, and work room open off of the below-grade level 

1 United States Atomic Energy Commission, Atomic Energy Facts, 
(Wnshlnton, 1957), p. 154. 

2 
Wakefield, op. cit. p. 16. 



Figure 2. 
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Burlington Nuclear Laboratories, 
North Carolina State College 
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of the reactor room.l 

In December 1950, the prototype of the light-water-moderated 

heterogeneous or swimming pool type of reactor was first placed 

into operation at the Oak Ridge National Laboratory in Oak Ridge, 

Tennessee. The reactor was placed in a pool of water 40 ft. long, 

20 ft. wide, and 20 ft. deep. (Illustration 3) It was housed in 

a steel-frame building with Q type corrugated metal siding. The 

building was 77 ft. by 51 ft. over-all and has the appearance of 

a typical industrial structure.2 

By 1954 there were twenty reactors in the United States, twelve 

for research, two for ship propulsion, one for a power generation 

experiment, one plutonium producer, one materials tester for 

study of materials exposed to intense radiations, a mock-up for 

land-based atomic power plants, and the world's first reactor in 

Chicago which had been dismantled to form a new one.3 

In February, 1957, there were twenty-one research reactors, seven 

of which wore of the pool type, operating in the United States, 

seven under construction, and twenty-five in the planning stages. 4 

1 "Research Reactor: NCSC-2", Progressive Architecture, XXXIX, 
no. 11, 1958, p. 118. 

2 Selected Reference Material, United States Atomic Energy Program, 
Research Reactors, (Geneva, 1955), pp. 89-90. 

3 Wakefield, op. cit. pp. 6-8. 

4 United States Energy Commission, op. cit. p. 154. 
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----------------------------- ···--. ·- .... . ·-

GATECAN BE 
PLACED HERE 

Figure 3. Sketch of bulk-shielding reactor (BSR) operating 
at the Oak Ridge National Laboratory. 
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These varied in size from 0.1 watt to 175,000 kilowatts operating 

power. 

By May 1959, the majority of the above mentioned ractors will 

be operating and numerous others will be in the planning stages, 

including one to be located at Texas Technological College. 

Most of the progress made in architectural design on structures 

to house nuclear reactors, research and science centers have been 

made since 1949 when the first private owned facility was planned 

at North Carolina State College. Since then a relatively small 

number of architects have become familiar with the requirements 

and terminology for atomic architecture, but the amount of 

knowledge they have added to the subject will make a good founda

tion from which future architects can draw and add more to that 

knowledge. 

In conclusion, the architects' role will be especially challenging 

in tho design and construction of buildings for nuclear projects 

because of its kinship to a young, dynamic science-nuclear energy. 



CHAPTER II 

REQUIREMENTS FOR THE UNIVERSITY NOCLEAR SCIENCE CENTER 

In planning a nuclear science center, a comprehensive approach 

must be used similar to the approach used in planning a hospital 

or a church. The architect need not be a doctor or a preacher 

to plan a hospital or a church, nor does he need to understand 

the many detailed and complex problems of nuclear science to 

plan a nuclear science center, but he should work cl~sely with 

a nuclear engineer as a consultant for the many complex problems 

involved. Therefore, he must approach the varied planning 

aspects in a comprehensive manner. 

What are the aspects of planning a nuclear science center that 

should be given a comprehensive approach? 

- safety 

- component function 

- integration of component function with facility function 

- flexibility 

- human values 

Safety and component function are so important that they must be 

thoroughly thought through. The latter three are the additional 

aspects that must be encompassed by a comprehensive approach.l 

1 Charles E. Lawrence, "The Planning Aspects of a Nuclear Science 
Center", Journal of the American Institute~ Architects, XXXI, 
no. 1, (1959), pp:-ss=ss. 
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Primary con•iderations for safety of a nuclear science center are 

it• location and .. teorological conditions of the site area. By 

locating a reactor in the center of an isolated area, contamination 

to the •urrounding• becomes a small problem by the fact that there 

i• little that can be contaminated. But this remote location is 

impractical for the use of the reactor for the research and train-

ing purpose• of a university. It becomes evident that the facility 

must be located on the campus which presents the problems of con-

taining radioactive matter within the facility itself and the 

problem of discharging waste in a manner that is least likely to 

contaminate surrounding areas. 

"The Atomic Energy Com•ission requires assurance that the sur-

rounding population will not be jeopardized by the release of 

radioactive products to the atmosphere. This depends upon the 

type of reactor, power level, exclusion area, and local site con-

ditions. Generally speaking, the building is designed with a 

minimum of doors and other openings. The design, approached in 

this manner, will minimize possible leakage of air from the 

buUding to the outside in the event of a nuclear incident."l 

The primary interest in meteorological conditions is centered 

around the direction, velocity, and frequency of the wind. The 

site must be situated so that the prevailing winds will carry any 

1 Lars G. Stenberg, "What Role Can the Architect Play?", Progressive 
Architecture, XXXIX, no. 11, (1958), p. 147. 
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radioactivity into the least populated area. Of course, the wiad 

blows from every direction at different tiaes, but this aust be 

cousidered because the chances are that the wind will be most 

likely in a prevailing direction in the event of a nuclear inci-

dent. Another reason for considering wiad directions is the loca-

tion of the exhaust stack which emits radioactive waste into the 

air that aust be carried into areas of least population. 

Since all of the experimental facilities of a nuclear science 

center are centered around the reactor lt aust be taken into 

consideration which type of reactor will provide the aost flexible 

and versatile facilities to meet these functions. 

In general, there are now five various types of reactors used in 

research, others are under development and may be used later. Those 

in use now are D20, or heavy-water, reactors, graphite moderated, 

natural uranium reactor, the water boiler reactor, the materials-

testing reactor, and the swimming pool reactor.l 

.. Because of its low ueutron absorption J)zO, or heavy-water, has 

notable advantages for use in research reactors. D20 reactors can 

provide large experimental volumes at high theraal flux, while the 

long prompt-neutron lifetime of these reactors is a great advantace 

in so far as safety is concerned. The high cost of D20 is a serious 

1 Harold Etherington, Nuclear Engineering Handbook, (New York, 1958), 
sec. 12, p. 55 
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drawback, and because of its high cost special precautions must be 

taken to prevent its loss. These measures generally make D20 

reactors less flexible and more complicated than similar H20 

machines." 1 

The graphite moderated, natural uranium reactor uses a mass of 

graphite (several hundred tons) as moderator and reflector. The 

mass is traversed by several hundred cylindrical channels through 

which fuel elements are introduced and low-pressure air is blown 

for cooling.2 Because of the large physical size, a large work 

area is provided around the reactor. 

The water boiler reactor works on the principle of highly en

riched fuel dissolved in ordinary water which is contained in a 

small stainless-steel vessel surrounded by the reflector and 

shield. 3 

"The materials-testing reactor (MTR), as the name implies, is 

designed to provide facilities for testing materials in high

intensity radiation fields. It has the highest neutron flux of 

any known reactor now in existence. 

The MTR is a thermal-neutron reactor using enriched uranium as 

fuel, ordinary water as both moderator and coolant. and beryllium 

1 ibid., sec. 13, p. 37. 

2 Beck, op. cit. p. 15. 

3 ibid. p. 18. 



- 16 -

as reflector."1 

The swimming pool reactor makes use of a single mass of ordinary 

water enclosed in a concrete tank which provides residuary shield-

ing. The water serves as moderator, main reflector, coolant, and 

first shield. The fuel assembly is suspended in the pool from a 

bridge spanning the pool above the water level. (illustration 3, 

page 10) 

"The advantages of the open pool design include low cost, flex-

ibility, and the fact that the fission products are retained in 

the fuel elements, thus eliminating the necessity for radioactive 

gas handling and recombining equipment. The penalty paid for the 

extreme flexibility takes the form of a larger critical mass. A 

typical working fuel load will be two or three times that of a 

water boiler. Generally, the range of neutron fluxes of this 

type of reactor is of the order of 1012 to 1013."2 

Submerging the reactor in a pool of water provides a number of 

other advantages also. Besides cooling and moderating the reactor, 

and supplying a foolproof shield for the operating personnel, the 

water can be drained and the pool refilled should it accidentally 

1 Selected Reference Material, United States Atomic Energy Program, 
op. cit. p. 153. 

2 
Jerome D. Luntz, "Research Reactors", Power Reactor Conference, 
(Brussels, 1956), p. 213. 
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become contaminated. "With 16~ ft. of water above the active lattice, 

gamma rays are attenuated sufficiently so that a person standing next 

to the pool will receive considerably less than 50 mr in eight hours. 

"A depth of 3; ft. of water between the reactor and the pool floor 

and walls will keep the concrete from becoming seriously activated. 

Thus, if the fuel elements and control rods are removed and the 

pool drained, personnel can work on the reactor structure after a 

waiting period of a few hours. This feature is unique to this 

particular facility." 1 

The design of most reactors used for experimental work makes it 

necessary to use beam tubes. These beam tubes are awkward devices 

because the space in them is limited. The holes must be carefully 

plugged, and even after the reactor is shut down they must be 

shuttered to provide shielding against fission-product radioactivity. 

Bocnuse of this activity, there is no direct access to the active 

lattice through the beam tube. 

By immersing the reactor in a pool, a number of these difficulties 

are overcome. The pool then becomes an infinite beam tube in which 

large pieces of equipment can be lowered into the water and post-

tioned next to the reactor. This procedure is much safer and the 

using of instruments and equipment under water is much simpler 

thnn using a conventional beam hole. 

1 w. M. Breazeale, "The Swimming Pool--A Low Cost Research Reactor," 
Nucleonics, X, no. ll,(l952),p. 56. 
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From the preceding facts and considerations, it seems that the 

swimming pool reactor would present the most flexible facilities 

for a collegiate type of nuclear science center. Modification 

is easily accomplished simply by increasing the thickness of the 

pool walls and enlarging the heat exchanger to cool the water to 

accomodate a higher power level. Therefore, it will be considered 

in all of the following planning stages. 

Nuclear reactors are sources of nuclear radiation which must be 

measured for safety purposes. There are six different types of 

commonly used nuclear radiations that are detected directly or 

indirectly by the ionization it causes in passing through a 

medium such as gas. These radiation types are alpha particles, 

beta particles, positrons, gamma rays, protrons, and neutrons. 

There are eight different instruments used for measurement and 

detection of nuclear radiations - photographic film, chemical 

integrating indicators, cloud chambers, and scintillation counters. 

Each of these instruments is a sensing element for ionizing radi

ation. Associated circuits may also be required to record the 

intensity of the radiation detected by the sensing elements.l 

"The hazards of ionizing radiation are not essentially different 

from other numerous hazards associated with living and working in 

--------------------------------------------------------------------
1 Wakefield, op. cit. pp. 25-26. 
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tho modern industrial world. Man has always been subjected to a 

certain amount of ionizing radiation from cosmic rays and from 

trace amounts of radioactive material in the soil, in the air, and 

even in the tissues of his own body. Ionizing radiation becomes a 

menace only when it is present in large amounts, and then only when 

it is improperly controlled. The uniquely dangerous aspect of 

ionizing radiation is that man's senses do not respond to it. 

Consequently, through ignorance, carelessness, or negligence, he 

may suffer a severe over-exposure which, although it does not 

produce a sensation of pain at the time, nevertheless may result 

later in disastrous consequences. 

"A health physics program of radiation protection is essential in 

the university or smaller research laboratory that is using high

voltage acceleration and radioisotopes, and that may be consider

ing a research reactor. The requirements of radiation protection, 

from the standpoint of effort and cost, are much less than in a 

large Atomic Energy Commission operation, but they are just as 

important to the success of the operation."1 

A health physics program consists of (1) the establishing and 

maintaining of safe levels of maximum permissible exposure, (2) 

"the availability of properly designed buildings and working 

facilities, (3) the furnishing of adequate laboratory equipment, 

1wakefield, op. cit. pp. 38-39. 
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(4) the development and continuous use of suitable survey and 

monitoring instru.ents, (5) the satisfactory disposal of radio

active waste material, and (6) the training of personnel so that 

they may have a proper alertness to, and understanding of, ionizing 

radiation".1 

The National Radiation Protection Committee sets the standards of 

radiation protection and recommends levels of maximum permissible 

exposure to external and internal sources of ionizing radiation. 

In a university nuclear science center, a limited variety of 

radioisotopes are used which create radioactive waste that is 

discharged into the air or into the sewage system. Care must be 

taken to see to it that the discharged radioactive waste does not 

exceed the recommended maximum concentration level (as shown in 

table) and to make certain that the air and water used in the 

laboratories are safe for human consumption. 

It is a good practice not to permit any radiation exposure which 

can be avoided without undue inconvenience and expense. Precaution 

is taken primarily to keep the contaimination level low enough not 

to interfere with experiments in radiation detection, tracing, and 

radiation instrument development work. Personnel protection re

quirements are less stringent. 

Adequate laboratories and building facilities are needed to carry 

1 Ibid., p. 39. 
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out a research program. The hot labs and low background experi

mental labs must be well separated and the low level counting 

room must be either well shielded with concrete or located so 

that it will be sufficiently shielded from high level radio

activity. 

Change room facilities with toilets, lockers and showers are 

needed so that personnel can wear laboratory or protective 

clothing in contaminated areas. 

All laboratories and work areas should be well ventilated 

with onco through air that comes from the areas of little or no 

contamination into the warmer areas and to the outside. Also, 

the building should be operated at a negative atmospheric pres

sure to contain all contamination within the building and prevent 

air leakage out of the structure. The ventilating system must 

be designed and constructed so that air can never flow backwards 

or down exhaust hoods into the room under any circumstances. 

If radioisotopes are to be used in any of the laboratories, they 

must be finished with materials that have smooth hard surfaces 

that will not readily collect radioactive contamination and can 

bo easily and effectively decontaminated. Surfaces that are not 

recommended are unpainted wood, concrete, plaster, porous paint, 

soapstone, etc; ceramic, and other types of tile are recommended 

provided they are kept clean, waxed, and polished. Masonite, 

~lass, and smooth-surfaced plastics are excellent for work sur-
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faces. Painted surfaces should be covered with several coats of 

sealcoat and·painted with a recommended strippable coat paint 

that could be stripped off and replaced in case it became con-

taminated. 

"Many pieces of standard laboratory equipment can be adapted to 

the remote handling and processing of radioisotopes. The com-

plexity of the equipment and the degree of remoteness necessary 

depend on the type and level of activity and on the nature of 

the procedure involved. For operations involving microcurie 

quantities of radioisotopes, it is possible to use standard 

equipment and techniques with very few modifications. External 

radiations present no particular problem at this level if the 

habit is formed of using tongs and test tube holders instead of 

the fingers for handling radioactivity. However, when millicurie 

quantities of beta- and gamma-ray emitters with a total radiation 

energy of greater than approximately 0.3 Mev are involved, lt is 

necessary that all operations be carried out at extended distances 

and with added shielding. 

"Certain pieces of special equipment that can be manipulated from 

a distance are often necessary. It is expedient in many cases 

to design apparatus and select procedures so that the entire op-

eration may be performed within a closed system and with the 

minimum amount of handling."l 

1 Oscar M. Bizzell, Equipment for Radioisotope Laboratories, u. s. 
Atomic Energy Commission Report AECU-2875 1 July, 1954, p. 3. 
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A well-equipped radioisotope laboratory makes use of glove boxes 

and fume hoods which are provided with filters and an electric 

blower to remove contaminated air from the laboratory. Metal 

trays for carrying radioactive materials from one place to 

another are also useful for removing radioactive material from 

a laboratory in case of a spill. Blotting or "diper" paper should 

be spread over work areas to further reduce their spread of con

tamination in the event of a spill. 

Survey and monitoring instruments are required so that the amount 

of radioactivity in the building can be monitored and precautionary 

moasuros taken when the count becomes too high. There are two 

types of radiation survey instruments - fixed and portable. One 

of the desirable fixed instruments is a meter which sounds an 

alarm if the level of radiation exceeds a predetermined value. A 

continuous air monitor should be provided in the nuclear reactor 

area and hot areas which also sounds an alarm when the radiation 

level exceeds a preset value. Area survey meters and personnel 

monitoring meter are the two types of portable meters required. 

These are used in areas where work is being done with radio

isotopes, reactors, or high-voltage accelerators. Fast neutron 

surveying meters and thermal-neutron survey meters should be 

provided in the reactor area for qualitative surveys of the 

thermal and epithermal neutron flux. 

For personnel working in warm or hot areas personnel monitoring 
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·meters should be used. These include a film badge and a pocket 

dosimeter. The film badge contains a sensitive and insensitive 

film for the low-and high-range beta- and gamma-ray monitoring. 

For persons working in the reactor and accelerator areas, a film 

badge should be worn which contains a particle emulsion film 

for fast and thermal neutron monitoring. 1 

The disposal of waste radioactive materials is of importance to 

the university nuclear science facility. Under controlled con

ditions it is considered permissible to discharge a limited amount 

of short-lived radioactive material into the public sewer systems 

eliminating the need for a special waste-storage tank. If the 

amount of waste will be large enough to require a tank system, 

careful calculations must be made regarding the amount of radio

activity and volume of liquid requiring disposal each day, the 

decrease in activity due to radioactive decay during storage, 

and the ratio of fresh waste to stored waste to be discharged 

each day. 

Isotopes with long half lives present even more difficult 

waste-disposal problems. The radioactive material can be con

centrated in solid form and buried in an area, on the grounds 

of the using institution, that is fenced off and plainly marked. 

Recently the AEC established a program for returning certain 

1 Wakefield, op. cit. pp. 44-47. 
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reactor-produced radioisotopes to the Oak Ridge National Laboratory 

which has facilities for disposal. 

Combustible materials such as contaminated paper and clothing 

can be incinerated on the site to reduce the bulk of the matter. 

Usually a standard waste incinerator may be used. Care must be 

taken to avoid the discharge of radioactive ash particles through 

the smokestack into the atmosphere. The ashes that accumulate in 

the incinerator should be checked for activity and disposed of in 

an approved manner. 1 

The radiation protection program will not be successful without 

full cooperation at all levels - from the janitors to the presi-

dent of the university. Scientists and students working with 

radioisotopes must take added precaution and follow all rules and 

regulations set up by the health physicist. Without the coopera-

tion of all persons connected with the nuclear science center, 

the health physicist would be unable to carry out a sufficient 

sufoty program. Therefore, everyone associated with the activi-

ties of the center should have a clear understanding and full 

appreciation of the radiation hazard problems. 

The most essential part of the entire radiation protection pro-

gram is that of securing the services of a competent health 

physicist. Without such a person and an adequate program of 

1 Donald R. Ward, Design of Laboratories for Safe Use of Radio
isotopes, U. s. Atomic Energy Commission-Report AECU-2226, 
November 1952, pp. 21-22. 
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radiation protection of the type he is trained to set up, there 

are likely to be cases of radiation injury to personnel and 

serious building contamination. 

Radiation protection is not only desirable to protect personnel 

within and in the environs of the university ln order that they 

may carry out the objectives of the university, but also to avoid 

legal complications. Every precaution must be taken to avoid con

tamination of buildings and consequent damage to personnel, inter

ference with experimental work, and the heavy costs of decontamina~ 

ing a building.l 

The areas in a nuclear science center involve four separate areas, 

the functions of which depend upon each other, and of which rela

tionships become extremely complex. These areas are comprised of the 

reactor area, hot area, warm area, and cold or uncontaminated area.2 

The reactor area includes the reactor and ample operating space 

adjacent to and above the reactor for servicing and for conducting 

experiments, a truck entrance, and an overhead crane. The over

head crane is used in servicing the reactor and the areas around 

the reactor, as well as incoming trucks. A lift truck or auxilliary 

hoist will be useful for handling equipment out of reach of the 

overhead crane. 

1 Wakefield, op. cit. pp. 48-50. 

2 Stenberg, op. cit. pp. 147-148. 
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The control room for the reactor in a university nuclear science 

center is similar in appearance to the control room of any chemi

cal or industrial process. The operator sits at a control desk 

or console that has indicating instruments and manual switches 

mounted on it. Other instruments such as controllers, alarms, 

and safety devices are usually mounted on upright panels and 

grouped around the console. A telephone is located within easy 

reach so the operator may receive information and transmit orders. 

Tho control room should be designed and located to give the op

erator maximum quiet, comfort, and uninterrupted freedom needed 

in discharging his duties. It should be designed to give ample 

space for accomodating the changing in instruments needed for a 

diversified experimental program. Numerous pneumatic lines, 

electric wiring, and other instrument connections must have 

accessibility in the control room which will require either a 

false floor or locating the control room on the second level to 

make it possible to put the auxilliary instruments directly below. 

The important instruments required for furnishing necessary in

formation to the operation of the control circuits are (1) neutron 

flux, both average values over the reactor and particular values 

at local sites, (2) neutron rate, or period, (3) temperatures, 

(4) power, which may be readily associated with signals indicating 

the perfonnance of the cooling system, (5) external radiation 

levels at various points around the reactor, and (6) motion and 
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position of control rods.l 

The hot area, which includes a hot laboratory, is the area where 

extremely radioactive material is handled. The center of the hot 

laboratory is the hot cell which is enclosed by thick biologically 

shielded walls to keep background radiation level outside the walls 

within the tolerances for operating personnel. On one face of the 

hot cell, loading and unloading is done and operation is carried 

on from one of the other faces of the hot cell. The design of a 

hot cell usually includes a shielded door, shielded observation 

window, remotely controlled monorailed hoist, master-slave manipu

lators, access holes, plugs for transferring samples or supplying 

standard services, and optical devices. A hot storage area, an 

equipment decontamination room, and hot-waste processing area 

should be readily accessible to the loading area. 

The operating area extends along the full length of one side of 

the hot cell (illustration 4) and the loading area along another 

full side. The hot storage area consists of storage tubes encased 

in concrete and covered with plugs. (illustration 5). They have 

the same shielding requirements as the hot cells. 

The warm area includes the various facilities required to support 

the hot area. These supporting facilities consist of laboratories, 

1 Wakefield, op. cit. pp. 22-23. 
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Operating area for a hot cell showing the master-slave 
unit and thick lead windows which enable operator to 
view work. 



Figure 5. 
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Three foot thick doors of hot cells. Plugs at left 
cover fuel storage units. 
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low-level counting room, instrument room, health physics office, 

changing rooms, machine shop, mechanical equipment room, shipping, 

receiving, and storage rooms. 

"Warm laboratories are used for chemically analyzing radioactive 

materials, developing the processes that are used on larger scale 

in the hot area and executing a variety of general chemical 

experiments using small amounts of radioactive materials as tracers 

(isotopes used in small quantities to follow chemical, metallurgical, 

or biological processes, tracing their movements by means of their 

continuous emission of nuclear radiation)~'l Movable partitions 

are useful in rearranging the laboratory areas to suit the needs 

of different occupants. Fume hoods, sinks, work tables, and gloved 

boxes are permanently installed. Each laboratory should have such 

services as compressed air, gas, steam, vacuum, hot and cold water, 

and electric power. 

The low-level counting room is used for radiation measurements 

and must be completely shielded from both radiation and electrical 

circuits. Counter space is needed for counting equipment and 

devices. Space for desks and filing cabinets must also be provided. 

In the instrument shop maintenance, repair, and calibrations are 

conducted on the reactor-control system, the monitoring system, 

and the electronic experimental equipment. 

1 Stenberg, op. cit. p. 147. 
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The health physics office provides space for desks, filing cabinets, 

etc., for the health physicist and his staff who supervise protec

tion for all personnel. 

The changing rooms provide facilities for bOth aen and wo.en to 

store "hot'' clothing used in the labOratory areas, showers, sinks, 

toilets, and lockers for street clothes and personal belongincs. 

The machine shop is used for maintaining equipment and preparing 

experimental set-ups. Any large work will be handled by an out

side machine shop. Usually the equipaent includes lathea, drill 

press, grinder, ·milling machine, cut-off ~aw, pipe-fabrication 

equipment, welding equipment, miscellaneous tools, work benches, 

and storage for materials of various sorts. 

Two mechanical equipment rooms are required, one for general 

heating, ventilating, air conditioning, electrical and co.aunl

cations used in cold and warm areas. Another room must be pro

vided for hot area facilities, pumps for circulating water used 

in the reactor, and a storage and hold-up tank to provide hold

up of the circulating demineralized water used as reactor coolant. 

The clean or uncontaminated areas should include administrative 

offices, a research library, conference room, records, area for 

a receptionist and switchboard, and public areas such as lobby, 

toilets and an observation room. 
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Administrative offices needed are those for a director, assistant 

director, two reactor operators, and their secretaries and staff. 

Office space should also be provided for the health physicist. 

Records storage should be provided in both the operators and assis

tant directors offices. A centrally located conference room should 

be provided for the use of interoffice conferences and conferences 

with salesmen, visiting scientists, etc. 

All administrative offices, lobby, and their supporting facilities 

must be located so that it will be impossible for them to become 

contaminated, but they must also be accessible to the other areas. 

In n facility used for training and research, an observation room 

is a requirement and should be similar in size to the control room. 

Its purpose is to provide an area for visitors to watch the activities 

in tho reactor area and also to serve as a lecture or classroom. 1 

The descriptions of the above areas are not intended to give 

complete information and functions of each area, because that 

would take several volumes, but provide a general understanding 

of these areas. 

Integration of component function with facility function calls 

for a realization that proper function of nuclear equipment is a 

solid beginning but not an end. Function must be analyzed and 

1 Stenberg, op. cit. pp. 147-148. 
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space planned so that they function efficiently. 

Flexibility takes on three meanings: 

• versatility - to serve several different functions well • 

• convertibility - to alter easily and adapt to changing 
needs • 

• expansibility - to take additions without complex altera
tions to the original space. 

Change is the essence of research and one of the sure aspects of 

nuclear science. Therefore, all three meanings of the word flex-

ibility are important. The design function and relationships of 

the spaces around the reactor should incorporate versatility, 

convertibility, and expansibility since the reactor is an 1m-

movable object which physically limits convertibility and ex-

pansibility. But versatility, or multiple performance, must be 

built into the basic concept of the reactor or it will be obso-

lete before it can be put into operation. 

Human values are seldom considered in nuclear applications. In 

fact, there is a dramatic contrast between present nuclear 

facilities and beauty because they have been planned too much in 

terms of utility and too little in terms of beauty. Even though 

nuclear science is so fascinating that it can blind human con-

sciousness to its surroundings, it seems that there would be 

more chance for creativity in a live environment than in a sterile 

one. Orderly and efficient planning, convenient human use are 
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not enough because butldlngs wlthout beauty are not arch1tecture. 1 

1 Lawrence, op. cit. pp. 55-56. 
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EXAMPLES 

The Burlington Nuclear Laboratories at North Carolina State College 

is an exaaple of the thinking and planning methods used in early 

nuclear installations on the college caapus. The building plan ls 

square in shape wlth an octagonal shaped reactor ln the center of 

the plan. Laboratories, work areas, and all supporting elements 

are placed around the reactor area (illustration 6). This arrange

ment provides for a definite separation between hot, warm, and 

clean areas, but isolates the reactor area and aakes an outside 

entrance impossible. Another poor arrangement in the plan is the 

handling of the two rear corner laboratories. The diagonal balls 

to the labs break the unity of the laboratory arrangement. Even 

though the reactor has been rebuilt and enlarged, there is little 

chance that the building can be expanded without excessive expense 

in rearranging of the present plan to accomodate more space. Al

though the plan is inflexible, the central location of the reactor 

area provides a good solution for locating the observation-lecture 

room. Access to this room is directly froa the entrance lobby as 

are the personnel changing facilities. 

The design of the building is interesting with a good aixture of 

large glass windows and brick aasonary. (illustration 2, page 8) 

The front entrance lobby, which faces almost south, is walled with 

glass. (illustration 7) This marks this area as the entrance to 

anyone approaching the building from this direction. All of the 

offices and laboratories have an aaple window for providing natural 

lighting. One feature which may seem unusual is the placement of 
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clerestory windows around the reactor area. Actually this is quite 

feasible since all intense radioactivity is contained by the reactor 

shielding and does not escape into the surrounding area. 

An example of more recent planning is shown by the plan of the 

Industrial Reactor Laboratories facilities (illustration 8). The 

plan is very similar to the previously discussed plan in that lab

oratory and supporting facilities are arranged around a central 

court instead of the reactor. The reactor is placed in a beehive 

shaped dome that is connected to one side of the buUding by the 

personnel toilets and change facilities. The isolated position 

of the reactor provides for a good exterior service entrance and 

insures minimum possibilities of building contamination in the 

event of a nuclear incident. The. arrangement of the hot cells in 

relation to the reactor area is somewhat akward in that they are 

placed too far from the reactor area. The placing of the toilets 

and change facilities in the center of the hot area is not the 

best location because it would be possible for personnel entering 

the area to get some radioactive contamination on their street 

clothes. Aside from the above criticisms the building seems to be 

well planned and proportioned. An interesting feature is that the 

facilities are all on one level with the exception of the reactor 

area which has two levels of operation. 

One of the plans submitted for the Nuclear-Chemical Engineering 

Building at Texas Technological College, (illustrations 9, 10, 11) 
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has many good features. The different radioactivity level areas are 

well separated and generally located on the three different levels. 

The basement level contains the shops, mechanical equipment room, 

two chemical engineering laboratories and the lower part of the 

reactor. The first floor has the reactor bay, hot areas, warm labs 

on the opposite wing, change facilities, offices and an auditorium. 

The upper level has more office space, classrooms, research labora

tories and an observation room directly above the control room. 

Pneumatic tubes will be used for transporting isotopes from the 

reactor area to the research area on the second floor. This would 

eliminate carrying them through a clean area. 

The compactness of the plan would make the building massing rather 

bulky in height to length ratio which would be difficult to handle 

in order to present a good exterior design. (illustration 12) It 

seems that the two 'L' shapes should be separated to make a central 

court or reactor bay between them. 
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Figure 8. Industrial Reactors Laboratories at Plainsboro, New Jersey. 



Figure 9. 
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CHAPTER Ill 

PROPOSED NOCLEAR SCIENCE CENTER FOR TEXAS TECHNOLOGICAL COLLEGE 

Considerable study has been conducted toward the erection of a 

Nuclear Science Center to integrate nuclear physics, chemistry, 

biology, natural sciences, and nuclear engineering research into 

one building. 

The buUdlng design will anticipate the exploration of many and 

varied problems in nuclear science research and nuclear engineering. 

Therefore, major consideration must be given to flexibility of 

arrangement within the normal criteria in design of laboratories 

for the study of highly irradiated materials. 

The building design will incorporate the research reactor facility 

and operational requirements, auxiliary facilities, and administra

tion requirements. 

Site 

The site of the proposed reactor facility is in Lubbock, Texas, on 

the main campus of Texas Technological College. Lubbock, situated 

on a board, flat plain in northwest Texas, has a population of 

approximately 150,000 people and is a commercial center for the 

extensive agricultural and petroleum industries in the surrounding 

area. The main campus of Texas Tech lies just within the corporate 

limits of the city approximately one mile west of the downtown area. 

- 45 -
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The campus is bounded on three sides by well-developed residential 

areas and on the fourth side by college-owned land. 

Requirements 

Building 

Recent practice by the Atomic Energy Commission and reactor builders 

has dictated the use of a "containment" structure for the area 

housing the reactor when the reactor is located in a populated area 

such as this. The "containment" structure is one which limits the 

leakage of air from the structure to values on the order of 1-5~ 

of the volume of air in the building per day. Such low leakage 

values need be maintained only when the air has become contaminated 

to a dangerous degree with radioactive material. This requirement 

can be relaxed when the reactor is made totally inoperative. 

In addition to barometric pressure effects created by a low leakage 

structure large power excursions in the reactor may release sufficient 

heat to create a temporary internal pressure. 

Reactor 

The research program will be centered around a 5 Megawatt "swimming 

pool" type reactor which has inherent flexibility of operation in 

a wide range of power levels and flux densities, and ability to 

receive test specimens of varied sizes. 

The reactor will be enclosed in a reinforced concrete pool designed 

to provide adequate shielding for the core. The pool should be 



- 47 -

divid~d into two sections, a 'stall' end and an 'open' end. An 

auminum gate will be provided for access between the two sections. 

A dry gamma irradiation facility will be located adjacent to one 

wall of the 'open' end of the pool. A fixed aluminum window in tre 

wall of the pool will allow objects in the gamma irradiation chamber 

to be irradiated by fuel elements within the pool. A shielded door 

will be provided for access into this facility from the reactor room. 

Cooling for the reactor will be provided by demineralized water 

which will circulate from the reactor through a hold-up tank, heat 

exchangers in the pump room, and back into the pool. A portion of 

the water will be continuously retreated by a demineralizer. 

Reactor area 

A clear working area will be provided around the pool. This area 

should extend a minimum of 25' from the outer face on both sides 

of the 'stall' end of the pool. The gamma irradiation facility 

may be included in this area. 

The reactor area will be designed so that in case of pool leakage, 

the entire capacity of the pool will be either retained within the 

area, or drained into a leakproof sump without escaping into the 

remainder of the building or into the ground. 

A truck entrance into the general reactor area will be required. 

An overhead crane with a capacity of 10 tons and an auxiliary hook 
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having a capacity of approximately one ton will be required. The 

overhead crane must have at least 20' clearance from the top of the 

pool to the highest position of the hook. The crane span will be 

such that all of the pool area may be reached plus at least 15' 

along both sides. The travel will be the full length of the pool 

plus at least 15 feet at the 'stall' end. 

Pump room 

The cooling system equipment will be housed in the pump room. 

Access to this room is limited during the operation of the reactor 

because of the contaminated water passing through the pumps. The 

minimum clear ceiling height will be approximately 16'. 

Storage tank 

A storage tank will be sized to contain all of the demineralized 

water normally held in one section 'of the reactor pool, and will 

be located adjacent to the pump room. The storage tank will be 

located so that misoperation of the valves will not cause the water 

in the pool to drain below the reactor core. An access manhole 

is required and the tank should be vented to an elevation above 

pool water level. A hold-up tank will also be provided for hold

up of the circulating water and will be size for approximately 

33,000 gallons. 

Control room 

The control room contains the control console for the reactor and 

cooling system, the controling unit for the door interlocks, 
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and will be located to permit a maximum view of the top of the 

pool and all reactor operations through glass partitions. The 

control room will be completely enclosed. It will have access to 

tho reactor room. 

Observation room 

The observation room will be similar in size and design to the 

control room. The room will provide for visitor control and may 

also be used as a classroom. Experience has shown that lecturing 

to visitors or students in the main reactor area is difficult due 

to acoustical problems. Visitors in the control room make normal 

operation of the reactor and experimental work difficult. The 

observation room must be located so that the radiation level in 

the room will always be well below tolerance levels in order that 

visitors, casual observers, and classroom participants will not 

need to be'filmed-badged' or have to wear protective clothing of 

nny sort. There will be no direct access from the observation 

room into the reactor area. 

Instrument shop 

The instrument shop is used for maintenance, repair and cali

bration or the reactor control system, the monitoring system, and 

the experimental electronic equipment. It will not be used for 

the fabrication of special experimental gear. 

Machine shop 

The machine shop will be used for maintenance purposes and for 
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preparing experimental set-ups. It is anticipated that an outside 

machine shop will be available to handle any large work. 

Equipment room 

Two equipment rooms will be required. One will contain the general 

heating, ventilating, air conditioning, and electrical equipment 

required in the clean areas. The other equipment room will house 

similar equipment for the warm and hot areas and special equip

ment for the reactor area. 

High-level counting room 

The high-level counting room will be used for radiation measure

ments and will be located near the experiment area in the reactor 

area. 

Low-level counting room 

The low-level counting room will be located in the warm area and 

must be well shielded to eliminate any possibility of exterior 

radiations interfering with the counting process. 

Health physics office and monitoring room 

A health physics office and a monitoring room will be located so 

that all personnel going in or out of the warm areas will be moni

tored so that less contaminated areas will not become over contami

nated by personnel passing between these areas. 

Animal room 

An animal room will be required to house all animals used for 
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experimental purposes. This room will be air-conditioned and 

temperature controlled in accordance with normal requirements for 

an animal laboratory. 

Glass blowing room 

The glass blowing room will contain all glass blowing and prepara

tion equipment for making glassware used in special experiments. 

Change room, toilets, etc. 

Change rooms, toilets, and lavatory facilities for both men and 

women will be required in the hot and cold areas. Also toilets 

will be needed in the administration part of the building. 

Hot-laboratory area 

The hot laboratory area will consist of two hot cells, an operating 

area, a loading area, a hot storage area, a hot waste processing 

area, nnd an equipment decontamination room. 

The ceiling height of the hot cell must be 12 feet in order to 

nccomodate manipulator operation. The walls will require an 

equivalent thickness of 3'-0" of "heavy" or barytes concrete. The 

ceiling will require the same shielding if anything is located 

above tho hot cells. Access to the hot cells will be through a 

1' wide by 6'-6" high doors in the rear wall of the cell. A one 

ton monorail crane will be required in the front wall of the hot 

coll located so that they can be reached by the manipulators. 

Tho operating area will extend along the full length of the front 
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wall of the hot cell. A clear ceiling height of approximately 

13 feet is required to insert or remove the manipulators. 

The loading area will extend along the full length of the rear 

wall of the hot cell. A fork-lift truck can be used to transfer 

materials between this area and the reactor area. Access will 

also be required from this area to the hot storage area, the hot 

waste processing area, and the equipment decontamination room. 

The hot storage area will consist of 66 storage tubes approximately 

7 feet long (22 each 4", and 8" diameter). These storage 

tubes will have the same shielding requirements as the hot cell 

walls. These tubes may be placed vertically in the floor. 

The hot-waste processing area will be an open area that should 

be accessible to the loading area and the equipment decontamina

tion room. 
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Solution 

Locating a nuclear science center on the campus of Texas Techno-

logical College presents two problems. The first is that of 

determining a location that will give good access from both the 

engineering complex and the science building. The second is 

having a location where the expelled radioactive waste will not 

contaminate surrounding buildings. The site chosen gives the 

best solution to both of these problems. It is the present site 

of the track field. This location is approximately 800 feet north 

of the science building and 500 feet west of the west engineering 

building. The track field would be moved to a new location south-

west of the new men's dormitories across Flint Avenue. 

This location offers good protection from contamination to other 

buildings without isolating the facility to an unpopulated area. 

An isolated location in this case would be very impractical since 

the building should be within walking distance of the above men-

tioned buildings. Primary interest is, of course, centered 

around the wind frequency and direction. Illustration 13 shows 

the annual wind rose made from data taken from observations at 

Reeso AFB over a ten year period.! Reese AFB is located approxi-

matoly eight miles from the reactor site and has the same topo-

graphical features. Since the prevailing winds are from the south 

1 Nuclear Laboratory of Convair, Interim Design Report on the 
Training Reactor and Nuclear-Chemical Engineering Building 
for Texas Technological College, (Fort Worth, 1958), p. 22. 
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and southwest, chances are that any radioactive waste released 

into the air would be deposited across the open area to the north 

of the building and into the parking lot between the football 

stadium and auditorium. 

The nuclear science center building was divided into four dif

ferent areas, the reactor area, hot area, warm area, and cold 

or uncontaminated area. The reactor area is located in the round 

shell structure (illustration 14). The hot area is located in the 

basement with the supporting facilities located on the ground floor 

directly above. The radioisotope laboratories are also located on 

the ground floor. The clean area which consists of the lobby, 

library, and administrative offices are located on the first floor 

with an interior court separating the clean and warm areas. 

The observation-class room which permits students and visitors 

to watch operations in the reactor area is located in the center 

of the warm area but will be isolated from the warm area to elimi

nate unnecessary passage between the two areas. An exterior cor

ridor will enable visitors to pass from the lobby to the observa

tion room without going through the warm area (illustration 14). 

This method of circulation will eliminate the use of film-badges 

for visitors. However, they will pass through the monitoring area 

ns n check for any possible radiation. 

The structural system will be reinforced concrete throughout. 
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This includes the structure over the reactor bay. Precast stone 

curtain walls and grey glass and mosaic tile curtain walls will 

be used on the exterior. The exterior corridor between the lobby 

and observation room will be protected from the elements by a 

clay solar screen. 



Figure 1-t . Plans of 
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proposed nuclear sci ence 

.-) 

center. 
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Figure 15. Elevations of proposed nuclear science center. 
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CHAPTER IV 

CONCLUSIONS 
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The design of buildings to house nuclear reactors and their auxili

ary facilities presents a new challenge to the architect. The field 

is so new, in fact, that only a very few architects have any under

standing of the complex design problems involved. Yet it is truly 

an architectural problem to provide shelter for these awesome new 

scientific tools. 

Often the architect fails to acquire sufficient knowledge to under

stand the technical problems involved. Also, he may ne~lect the 

technical details and give preference to the aesthetic qualities 

instead. Regardless of how beautiful a building may be, if it does 

not function properly it will be of little value to those who use 

it. 

The nuclear engineer who has designed the structures in the past 

is concerned only in producing a highly efficient and functional 

building, giving little value to the aesthetic qualities that are 

just as necessary. The result is evident. A building which is 

functional only can never be quite satisfactory, and is very 

seldome, if ever, considered good architecture. 

It is quite clear that the nuclear engineer needs an efficient 

and functional building. It also stands to reason that the staff 

and administration would be able to function more efficiently and 
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creatively in surroundings that are beautiful and comfortable. The 

problem of combining beauty and function in a highly complex building 

type inspired me to attempt the design of a nuclear science center. 

Since the trend is tor more nuclear facilities, both in the fields 

of research and application, the architect must acquire a greater 

understanding of the technical problems involved in the designing 

of nuclear structures. He must work in a closer understanding 

with qualified nuclear engineers, who can help solve the technical 

problems, to produce nuclear facilities of all types. These must 

be the most efficient and productive, and have the best aesthetic 

qualities of any nuclear facilities in the world. 
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