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PREFACE

The “Nuclear Engineering Handbook” has been prepared to satisfy a
.pressing need for an authoritative single-volume compilation of nuclear
‘juformation and data, More than 70 contributors, each a specialist in his
particular area of nuclear science or engineering, have contributed sections

to satisfy the needs of engineers, scientists, students, research workers,
and others interested in nuclear science .and technology.

The handbook presants-the basic data used in all phases of nuclear
engineering. Science and technology, and theory and practice are
thoroughly covered, with specisl emphasis on reactor engineering.
Reactor designers will be particularly interested in the sections on reactor
physics, radioactivity, shielding, fluid flow, and heat transfer. - Formulas,

- comprehensive tables, and methods of calculation make this material
especially useful.  Among the special features of the book are a series of
important contributions on the present state of reactor technology and
the economics of nuclear ppwer..

The book has been planned for easy reference with an imtroductory
section which serves as a guide to the handbook. This section also con-
tains a collection of the most frequently used date and formulas.

- Dr. Charles E. Crompton, Dr. J. R. Dietrich, Dr. Walter H. Zinn, and
other contributing authors have offered important advice concerning the
constitution of particular sections of the handbook. Dr. Norman
Hilberry and Mr. Neal F. Lansing have offered many valuable sug-
gestions, and several officials of the United States Atomic Energy Com-
mission have been most helpful in promptly reviewing handbook material
relative to classification. Thijs assistance and the many long hours of
careful work of the contributing authors are gratefully acknowledged.

Harorp ETHERINGTON A
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N

B SELECTED DATA AND FORMULAS AND GUIDE TO THE
HANDBOOK

. ) BY . . ‘ - - . 3
Harold Etherington

* The tables of Art. 1 provide a systematic -guide to the more important tabulated

and graphic data of the handbook. . SBubsequent articles contdin collections of fre-
quently used data and formulas la.rgely selected from other sectlons of the handbook,
together with references to pertment ‘sections. ; )

1 GUIDE TO HANDBOOK TABULATED DATA

wales 1 to 18 facilitate selection and location of important data. Thesé tables
are arranged by subject, in approximately the-same sequence as they occur in the
-hahdbook, but with no correspondence between table numbers and handbook section
numbers. - The sequence is as follows:

{Table 1. Tables of Mathematical Functions
Table. 2. Mathematical Formulas
Table 3. Engineering Conversion Factors
Table 4. General Atomic and Nuclear Data
Table 5. Nuclear Data Used in Reactor Neutron Physics
Table 6. Reactor Theory
Table 7. Calculation of Radioactivity
. Table 8. Health Physics ‘
Table 9. Shielding '
Table 10. Physical Properties of Fluids
Table 11. Fluid Flow and Heat Flow
Table 12. Thermal Stress
Table 13. Physical and Mechanical Propemes of Materials
Table 14. Corrosion and Wear Resistance of Btructural Materials
Table 15. Radiation Damage
Table 16. Chemistry
Table 17, Particulars of Reactors
Table 18. The Greek Alphabet

Table 1. Tables of Mathematical Functions*

Handbook Handbook
Function section. | Table Function section Table
and page . and page

Tr dental tants. ... 1-75 I | Bessel functions:

Logarithms: ' Jo(z) and Ji(z). . ........ 1-94 to 99 9
Common logarithms. ...... q 1-76 to 77 2 . Yo(z)and Y1(z)..........| 1-100 o 105 10
Natural Jogarithms. ... ... J X789 79| 3 Io(z) and I(z) 1-106 to 109] 11 .

Circular f\mctlonl Ko(z) and Ki(z)....... ~oo 111040 113 12
Cosines and sipes.......... 1-80t083] 4 Auxiliary functions.......| -1i4to 116] 13,
Tangents................. 1-84 t0.85 5 ] Other functiong: .

Exponential and hyperbolic . . I'(x) and z!.. o FHT to 118 14

functions: . Exponential integrals... .| 1-119.to 122] 15
Exponentials,............. | 1-86 to 89 6 Legendre polynommls ..... 1-123 1]
Hyperbolie cosines and sines | 1-90 to 92} 7 Error integral. . 1124 t0 126§ 17
Hyperbolic tangents. . .. ... 1-93 8 Factorials and . recxprocsln. 1-126 19.

_ . - R Bibliography of tables. ... .. 1-127 to 133 | Art. 2
.
* For math ical formulna’'see Table 2. ° T

12
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* For spédﬁé auclear data, see Table 5. .

Seo. 1-1]  SELECTED DATA AND FORMULAS AND GUIDE =« 33
Table 8. Mathesmtatical Formulas
Handbook
Subject S ‘section .| Table
< . and page |
g Polynomial produata. .................oeeeeees 35 Art. U3~ :
Trigonometric gnd hyperboho identities......... 13-18 Art. 2.2°
Derivatives (ln% .................. P 3-69 3
Integrala (list)....................... ... ... +-.|3-69t0 74 4
Ruiles for differentiation........ .. e 3-65 1
Properties of integrals............. .. T . 13-68 2 .
¥ Power series expansions: . . .. .. PN 3-99 to 100, 5
Laplace transforms. ... ........................|3-128 6
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