
phys ic i s t s and engineers w h o wish t o u n d e r s t a n d t h e m e t h -
ods used t o ca lcu la te n e u t r o n energies , f l uxes , a n d d is t r ibu-
t ions in real a n d imaginary a r rays of f u e l e l e m e n t s . I t will , 
t h e r e f o r e , be valuable t o all t h o s e w h o are involved in 
t each ing courses on r e a c t o r phys ics , as well as t o the i r 
s t u d e n t s , pa r t i cu la r ly t h o s e f r o m deve lop ing c o u n t r i e s 
w h e r e F r e n c h is a s econd language. T h e large n u m b e r of 
m a t h e m a t i c a l exerc ises ( w i t h o u t answers) t h a t i t p rov ides 
will he lp t h e ser ious s t u d e n t . 

M u c h of t h e m a t t e r in t h e f irs t f ive sec t ions ( 4 8 0 pages) 
has a l ready b e e n t r e a t e d in English in t h e classic m o n o -
graphs b y Glas s tone a n d E d l u n d o r Weinberg and Wigner. 
T h e m a t h e m a t i c a l t r e a t m e n t of n e u t r o n a b s o r p t i o n , d i f f u -
s ion , a n d t h e r m a l i z a t i o n given here is clear and s t r a igh t fo r -
w a r d . T h e sec t ions c o n c e r n i n g app l ica t ions t o h o m o g e n e o u s 
and h e t e r o g e n e o u s r eac to r s i n c o r p o r a t e a subs tan t i a l con-
t r i b u t i o n b y such F r e n c h scient is ts as A. A m o u y a l , P. 
Benois t , and M. Cad i lhac t h a t c a n n o t be f o u n d in s t anda rd 
t e x t s in Engl ish . T h e last t w o chap t e r s ( 1 3 0 pages) give an 
up - to -da t e s u m m a r y of F r e n c h expe r i ence w i t h u r a n i u m / 
l ight wa t e r a n d p l u t o n i u m / l i q u i d - s o d i u m r eac to r s t h a t I 
f o u n d b o t h original and s t imula t ing . 

T h e r e are n ine m a t h e m a t i c a l a p p e n d i x e s a n d a sho r t 
i n d e x ; b ib l iograph ies are given a f t e r each c h a p t e r . T h e b o o k 
specif ical ly d o e s n o t cover p r o b l e m s of h e a t t r ans fe r , 
shie lding, and h e a l t h phys ics or e x p e r i m e n t a l d e t e c t i o n o f 
n e u t r o n s . M i n o r cr i t ic isms conce rn t h e f igures (wh ich are 
on ly n u m b e r e d consecut ive ly by c h a p t e r , and w h o s e axes 
are n o t a lways clearly l abe led) and t h e fa i lure t o re la te all 
t h e u n i t s q u o t e d t o SI (e.g., " p e r n " used as un i t s of reac-
t iv i ty) . Howeve r , j a rgon t e rms , such as " p i l e " f o r r eac to r , 
are n o t o v e r e m p h a s i z e d , and t h e s ty le is lucid. All in all, th is 
is a scholar ly w o r k t h a t can b e r e c o m m e n d e d . 

T h e a n n o u n c e d goals are cer ta in ly a m b i t i o u s . In m y 
o p i n i o n t h e y serve as an a d e q u a t e basis f o r j u d g i n g t h e 
b o o k . T h e q u e s t i o n s t o be answered a re : 

1. Is i t a good t e x t b o o k ? 

2 . Is i t a good r e f e r e n c e b o o k ? 

B e f o r e going i n t o de ta i l , a f ew s ta t is t ics are in o r d e r . 
T h e b o o k cons is t s of 14 fair ly d i s t inc t c h a p t e r s averaging 27 
pages of t e x t ma te r i a l p lus 3 pages of r e f e r e n c e s a n d p r o b -
lems each . T h e a p p e n d i x e s con t a in s o m e m a t h e m a t i c a l d a t a 
p lus use fu l physica l and t h e r m o d y n a m i c d a t a on c o o l a n t s , 
fue ls , m o d e r a t o r s , and c ladding mater ia l s . N ine d i f f e r e n t 
a u t h o r s c o n t r i b u t e d t o t he b o o k . 

F i rs t , I w o u l d l ike t o m a k e a general obse rva t i on . A 
r e f e r ence b o o k and a t e x t b o o k have s o m e w h a t d i f f e r e n t 
r e q u i r e m e n t s p u t u p o n t h e m . A t e x t b o o k is s u p p o s e d t o 
p rov ide a f u n d a m e n t a l u n d e r s t a n d i n g of a s u b j e c t s t a r t ing 
f r o m basic pr inciples , whi le a r e f e r e n c e w o r k is s u p p o s e d 
t o s u m m a r i z e t he la tes t high-level design p rac t i ce . While 
these t w o r e q u i r e m e n t s are n o t i n h e r e n t l y i n c o m p a t i b l e , at 
a m i n i m u m t h e y requi re e x t r a e x p l a n a t i o n and c o o r d i n a t i o n 
of sub jec t m a t t e r , i .e., a longer b o o k . I f ind t h a t t h e a u t h o r s 
of Elements of Nuclear Reactor Design, in a conscious 
e f f o r t t o k e e p c h a p t e r l eng ths in b o u n d s , have o p t e d in t h e 
d i r ec t i on of a r e f e r ence w o r k r a the r t h a n a t e x t b o o k . A 
de ta i led c r i t ique of each c h a p t e r fo l lows . 

Chapter 1. " E l e m e n t s of R e a c t o r S y s t e m D e s i g n " b y 
J. Weisman. Th i s is a wel l -wr i t ten and i n f o r m a t i v e descr ip-
t i on of c u r r e n t r e a c t o r sys tem designs. T h e a u t h o r has 
wisely r e f r a ined f r o m t ry ing t o cover every des ign t h a t ha s 
ever b e e n used o r conce ived o f . 
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Chapter 2. " R e a c t o r Ma te r i a l s " b y J. Weisman. T h e 
a u t h o r p r e sen t s a general ly good d e s c r i p t i o n o f r e a c t o r 
ma te r i a l s a n d the i r p rob l ems . 

Chapter 3. " T h e r m o d y n a m i c s of N u c l e a r P o w e r Sys-
t e m s " b y J . A n n o . T h i s is a m o d e r a t e l y g o o d , logical p resen-
t a t i o n of t h e r m o d y n a m i c s as appl ied t o n u c l e a r sys tems . 
T h e a u t h o r a s sumes tha t t h e reader has h a d an u n d e r -
graduate- level course in t h e r m o d y n a m i c s a n d is fami l ia r 
w i t h its basic de f in i t i ons and vocabu l a ry . He t a k e s an 
in t e res t ing a p p r o a c h t o t h e t op i c o f i r revers ibi l i ty . U n f o r -
t u n a t e l y , s o m e of t he p r o b l e m s a t t h e end of t h e c h a p t e r are 
u n r e l a t e d t o t h e t e x t . 
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T o pa raph ra se t he P re face t o Elements of Nuclear 
Reactor Design, " T h e p r i m a r y ob jec t ive of th is w o r k is t o 
p rov ide a basic desc r ip t ion o f t h e q u a n t i t a t i v e aspec t s o f 
nuc lea r r e a c t o r design. A n e f f o r t ha s been m a d e t o consol i -
d a t e ma te r i a l sca t t e red t h r o u g h o u t t h e l i t e ra ture a n d t o 
t r e a t in cons ide rab le de ta i l t h e top ic s of r e a c t o r c o m p u t a -
t ions , p ip ing a n d vessel design p rac t i ce , fue l e l e m e n t design 
and r e a c t o r s a f e ty , w h i c h in t h e pas t have genera l ly received 
super f ic ia l t r e a t m e n t . T h e b o o k shou ld b e su i tab le b o t h as 
a r e f e r e n c e a n d as t he sole t e x t f o r r eac to r engineer ing 
c o u r s e s . " 

Chapter 4. " R e a c t o r Phys ics C o m p u t a t i o n s " b y A. Sha-
p i ro . Th i s c h a p t e r is a q u a n t u m j u m p above t h e p rev ious 
c h a p t e r in level of d i f f i c u l t y . Here , t h e a u t h o r a s sumes t h a t 
t h e r e a d e r has h a d a yea r of g r a d u a t e w o r k in r e a c t o r 
t h e o r y . While t he p r e s e n t a t i o n is r ea sonab le given space 
l imi ta t ions , t he r e are a f ew f laws. Spec i f ica l ly , h e d o e s n o t 
emphas i ze t h a t t he i ndus t ry uses two- o r t h r e e - p a r a m e t e r 
f i t s f o r u l t i m a t e gene ra t ion of m o s t f e w - g r o u p cross sec-
t ions , and he fails t o m e n t i o n t h e i m p o r t a n c e of self-
shie lding in d e p l e t i o n ca lcula t ions . His d i scuss ion o f c o n t r o l 
rod ca lcu la t ions is archaic . F ina l ly , t he p r o b l e m set is t h e 
m o s t d i f f i cu l t set in t h e b o o k . 

Chapter 5. " N u c l e a r R e a c t o r Sh i e ld ing" b y J . M o t e f f . 
This is t he longes t , a n d o n e of t he bes t -wr i t t en , c h a p t e r s in 
t h e b o o k . I t is easy t o r ead , i n f o r m a t i v e , a n d c o n t a i n s good 
shie lding design suggest ions. 



Chapter 6. " H e a t G e n e r a t i o n and T r a n s p o r t " b y J . Weis-
m a n . Th i s c h a p t e r serves as an i n t r o d u c t i o n t o t h e calcula-
t i o n and use o f h o t - c h a n n e l f ac to r s . U n f o r t u n a t e l y , t h e 
a u t h o r spends a great deal of t i m e o n o n e - g r o u p d i f f u s i o n 
t h e o r y a n d leaves a real impress ion t h a t t h e r m a l design is 
a c c o m p l i s h e d using Bessel f u n c t i o n s a n d c h o p p e d - c o s i n e 
p o w e r shapes . 

Chapter 7. " F l u i d Sys tem D e s i g n " b y J. H. R u s t . T h e 
f irst th i rd of th i s c h a p t e r is well w r i t t e n a n d deals w i t h 
single-phase f l o w pressure -d rop cor re la t ions ; m o s t of t h e 
p r o b l e m set dea ls w i t h th i s area. T h e m o r e in t e res t ing a rea 
of incompress ib le f l o w is s l ighted, s ince m u c h m o r e could 
have been said conce rn ing t h e s i m u l t a n e o u s so lu t ion of t h e 
c o n t i n u i t y , m o m e n t u m , ene rgy , and s ta te equa t i ons . T w o -
p h a s e f l ow is t r e a t e d pr imar i ly t h r o u g h co r re l a t ions , tables , 
a n d graphs . 

Chapter 8. " H e a t T r a n s f e r " b y J. H. Rus t . In th i s 
c h a p t e r , f lu id- f low h e a t t r a n s f e r is t r ea t ed a l m o s t com-
p le t e ly in t e r m s of empir ica l co r re la t ions , while c o n d u c t i o n 
h e a t t r a n s f e r is r educed t o fair ly s imple one -d imens iona l 
so lu t ions . P rec ious l i t t le is said a b o u t c o m p u t e r m e t h o d s 
a n d h o w t h e y w o r k . 

Chapter 9. " E l e m e n t s of Stress Ana lys i s " b y J . Weis-
m a n . Th i s is a very shor t c h a p t e r t o exp la in stress a n d s t ra in 
t o t h e un in i t i a t ed . T h e ideas o f stress d e c o m p o s i t i o n are n o t 
fu l ly exp la ined . Th i s mate r ia l shou ld have been c o m b i n e d 
w i t h t h a t in C h a p . 10, or t h e de r iva t ions in Chap . 10 should 
have been inc luded here . 

Chapter 10. "Vessel and Piping D e s i g n " b y J . Weisman. 
T h e stress-strain e q u a t i o n s are der ived here , b u t u n f o r t u -
na t e ly in t h e m i d d l e of t h e c h a p t e r . Most of t h e rest of t h e 
c h a p t e r seems t o have c o m e o u t of an A S M E h a n d b o o k . 
T h e a u t h o r ' s desc r ip t ion o f nil duc t i l i t y t e m p e r a t u r e and 
i ts b e h a v i o r as a f u n c t i o n of n e u t r o n d a m a g e is a br ight 
spo t . 

Chapter 11. " F u e l E l e m e n t D e s i g n " b y P. E. MacDona ld 
and I-Chih Wang. Th i s c h a p t e r is easily t h e m o s t scholar ly , 
t h o r o u g h , and up - to -da te c h a p t e r in t he b o o k . I t excels n o t 
o n l y in t h e discussion of basic p h e n o m e n a , b u t also in 
p r e s e n t a t i o n of d a t a and co r re l a t ions and in deta i led de-
sc r ip t ion of h o w all t h e i n f o r m a t i o n is used in design com-
p u t e r codes . T h e c h a p t e r c o n t a i n s t h e o n l y use o f SI un i t s in 
t h e b o o k and is essential ly f ree of t y p o g r a p h i c a l er rors . 

Chapter 12. " R a d i o a c t i v i t y Re leases" b y J . H. L e o n a r d . 
Th i s c h a p t e r p resen t s d a t a o n t h e var ious i so topes p re sen t in 
a r e a c t o r sys tem, a n d discusses in a s imple m a n n e r t h e leak-
age of these i s o t o p e s o u t of t h e fue l , o u t of t he con t a in -
m e n t , and the i r s u b s e q u e n t d i spers ion i n to t h e a t m o s p h e r e . 
U n f o r t u n a t e l y , large acc iden t s are n o t m e n t i o n e d . 

Chapter 13. "Loss -of -Cool ing A c c i d e n t s " b y J . Weis-
m a n . T h e p r imary d i f f i c u l t y w i t h th i s c h a p t e r is its c h o p p i -
ness. Desc r ip t ions of sub jec t s such as f l o w c o a s t d o w n and 
loss -of -coolant acc iden t p h i l o s o p h y are exce l l en t , whi le t h e 
t r e a t m e n t of o t h e r p o r t i o n s such as shock wave p r o p a g a t i o n 
are p e r f u n c t o r y . 

Chapter 14. "Reac t i v i t y Inse r t ion A c c i d e n t s " b y K. S. 
R a m . This is t h e m o s t d i s appo in t i ng c h a p t e r in t h e b o o k , 
s ince it begins wi th a discussion of t e m p e r a t u r e c o e f f i c i e n t s 
based on t h e old f o u r - f a c t o r f o r m u l a . T h e idea of having 
d i f f e r e n t t e m p e r a t u r e s in a r e a c t o r and de f in ing a p o w e r 
c o e f f i c i e n t is n o t even m e n t i o n e d . Mos t of t h e c h a p t e r is 

spen t deriving t h e ana ly t i c p o i n t k ine t i c s m o d e l s k n o w n as 
N o r d h e i m - F u c h s and Bethe-Ta i t . T h e space would have 
b e e n b e t t e r ut i l ized b y giving m o r e de ta i l s of the work ings 
of s o m e of t h e acc iden t analysis c o m p u t e r codes used in 
i n d u s t r y , p lus t h e resul t s o b t a i n e d t h e r e f r o m . 

In s u m m a r y , t h e b o o k c o n t a i n s a fairly c o m p l e t e de-
sc r ip t ion of var ious aspec ts o f nuc lea r r e a c t o r design, as 
adver t i sed . U n f o r t u n a t e l y , t he t r e a t m e n t is o f t e n c o o k b o o k 
in n a t u r e , w i t h relat ively l i t t le der iva t ion and an a s s u m p t i o n 
t h a t t h e reader a l ready k n o w s t h e vocabu la ry of t he sub jec t 
m a t t e r . T h e p r o b l e m s are o f t e n ta i lored t o using tables , 
g raphs , o r given f o r m u l a s t o o b t a i n a so lu t ion . Many p r o b -
lems c a n n o t b e d o n e using only t h e k n o w l e d g e given in t h e 
chap te r . S o m e p r o b l e m s are poor ly w r i t t e n . 

O n e o f m y col leagues at t he Univers i ty of Virginia has 
a l ready t r ied using this b o o k as t he t e x t f o r a g radua te 
course . B o t h he and his s t u d e n t s were d i s a p p o i n t e d wi th it . 
While o t h e r s m a y expe r i ence a s o m e w h a t d i f f e r e n t resul t , in 
m y j u d g m e n t it w o u l d b e relat ively d i f f i cu l t t o t e ach f r o m 
this b o o k . 

O n t h e o t h e r h a n d , I f o u n d the b o o k to be an in te res t -
ing review a n d u p d a t e of a n u m b e r of subjec ts t ha t are 
o u t s i d e o f m y cu r ren t areas of in te res t . T o tha t e x t e n t , 
Elements of Nuclear Reactor Design ha s value as a refer-
ence b o o k ; I i n t end t o k e e p m y c o p y h a n d y and refer t o 
it f r o m t ime to t ime . 
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This m o n o g r a p h presen t s a m a t h e m a t i c a l t r e a t m e n t o f 
t he a c c o u n t a b i l i t y of mater ia l s in bu lk f o r m . It is p resen ted 
u n d e r t he auspices o f t he I n t e r n a t i o n a l In s t i t u t e fo r Appl ied 
Sys tems Analysis . Pr inciples fo r ma te r i a l ba lance a c c o u n t -
abi l i ty a n d ver i f i ca t ion and re la ted sys tems aspects are 
deve loped . T h e d e v e l o p m e n t of pr inciples is elegant and 
theore t i ca l . App l i ca t ions are descr ibed f o r mater ia l s used 
in an indus t r ia l ized soc ie ty , inc luding basic mater ia ls , ma-
terials p r o d u c e d , a n d was te mater ia l s . T h e m o n o g r a p h and 
this review are focused pr imar i ly o n t he deta i led t r e a t m e n t 




