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T h e Mul t iphase T r a n s p o r t C o n f e r e n c e held o n Apr i l 
16-18, 1979 is essential ly a c o n t i n u a t i o n of t he T w o - P h a s e 
F l o w a n d H e a t T r a n s f e r S y m p o s i u m of 1976 . T h e need f o r 
a c o n f e r e n c e of this n a t u r e arises o u t of t h e i m p o r t a n c e 
of m u l t i p h a s e f l o w p h e n o m e n a in the energy f ie ld , in 
pa r t i cu l a r in safe energy p r o d u c t i o n . T h e emphas i s of t he 
c o n f e r e n c e was on t h e e x c h a n g e of ideas c o n c e r n i n g analys is 
a n d e x p e r i m e n t a t i o n in m u l t i p h a s e f low. As we can imagine, 
a review of a c o n f e r e n c e of this m a g n i t u d e is a t best a 
d i f f i c u l t t a sk ; however , I will a t t e m p t t o p r o v i d e y o u w i t h 
a s u m m a r y of t h e c o n t e n t s . 

T h e papers were g r o u p e d in to t he fo l lowing general 
s u b j e c t s and a p p e a r in five vo lumes : 

V o l u m e 1 
Mul t iphase P h e n o m e n a 
Mul t iphase F u n d a m e n t a l s 
M a t h e m a t i c a l Mode l ing 

V o l u m e 2 
Boi l ing 
C o n d e n s a t i o n 
H e a t T r a n s f e r 
Pressure D r o p s 

V o l u m e 3 
Ins tabi l i t ies 
R e a c t o r S a f e t y and A p p l i c a t i o n s 

V o l u m e 4 
P u m p i n g 
Gas /Pa r t i c l e S y s t e m s 
F lu id i zed Beds 

V o l u m e 5 
F l o w in P o r o u s Media 
E x p e r i m e n t a l T e c h n i q u e s 
W o r k s h o p R e p o r t s 

T h e five v o l u m e s con t a in 132 p a p e r s and 7 w o r k s h o p 
repor t s . Given the relatively shor t d u r a t i o n of the con-
f e r ence ( t h r e e days) , it is a lmos t imposs ib le t o cover each 

t op i c in great d e p t h . O n e f i n d s a r a t h e r diverse co l lec t ion 
of p a p e r s u n d e r each sec t ion . F o r example , in t he Mathe -
mat i ca l Mode l ing sec t ion the pape r s deal wi th genera l 
cons ide r a t i ons such as numer i ca l two-phase f l ow calcula-
t iona l s chemes and speci f ic app l i ca t ions such as m a t h e -
mat i ca l m o d e l i n g of h e a t t r a n s f e r in a r o c k e t m o t o r nozzle. 

T o p r o v i d e resea rchers in m u l t i p h a s e f l o w wi th a m e a n s 
t o express the i r o p i n i o n s o n s o m e o p e n q u e s t i o n s and o n 
t he f u t u r e of speci f ic t op ic s in m u l t i p h a s e f low, seven work-
s h o p s were c o n d u c t e d . Dur ing these sessions, pa r t i c ipan t s 
were invi ted to express the i r views o n c u r r e n t o p e n ques-
t ions and to p r o p o s e p r o b l e m areas f o r f u t u r e research. O f 
pa r t i cu l a r in teres t t o m e was the discussion of the "ill-
p o s e d n e s s " of s o m e m u l t i p h a s e f l o w e q u a t i o n s . T h e genera l 
view was expressed tha t t he q u e s t i o n of " i l l -posedness" 
arises f r o m app ly ing l inear analyses t o non l inea r e q u a t i o n s 
and t h e r e f o r e " t h e p r o b l e m itself is i l l -posed ." 

F o r the ser ious resea rcher in m u l t i p h a s e f low, th is five-
v o l u m e set can be a va luable resource as it con t a in s a 
c u r r e n t view of t he m u l t i p h a s e f l o w f ield. I h o p e a n o t h e r 
c o n f e r e n c e will be held o n the sub jec t . 
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Th i s b o o k l e t p r e sen t s the r e p o r t by a small g r o u p of 
e x p e r t s f r o m wes te rn E u r o p e and N o r t h A m e r i c a on the 
sub jec t ind ica ted in the t i t le. It p resents , in concise f o r m , 



a very c o n v e n i e n t u p - t o - d a t e s u m m a r y of t h e source t e rms , 
e n v i r o n m e n t a l p a t h w a y s , c o n t r o l p r o c e d u r e s , a n d cos t esti-
m a t e s of f o u r of t h e m o s t s ign i f ican t nuc l ides arising in 
n u c l e a r r e a c t o r ope ra t i ons . While t r i t i u m has b e e n t he 
s u b j e c t of va r ious de ta i l ed r e p o r t s and sympos ia , it is 
d i f f i c u l t t o f i n d as m u c h de ta i l a b o u t t he o t h e r nuc l ides 
e l s ewhere in t h e o p e n l i t e ra tu re . T h e s t u d y a t t e m p t s t o 
eva lua te f o r each nuc l ide t h e cos t s of t he va r ious c o n t r o l 
o p t i o n s , t h e r a d i a t i o n " d e t r i m e n t " saved b y t h e a p p l i c a t i o n 
of c o n t r o l s a n d an eva lua t ion of t h e cos t -bene f i t in m o n e -
t a ry t e r m s f o r each c o n t r o l o p t i o n . T h e d e t r i m e n t is 
exp re s sed in t e r m s o f t h e col lec t ive e f f ec t i ve dose c o m m i t -
m e n t t o a g lobal p o p u l a t i o n of 10 bi l l ion , w i t h t e r m s 
i n c l u d e d f o r dose c o m m i t m e n t r ep re sen t ing gene t i c h a r m 
t o la te r g e n e r a t i o n s a n d a small m e a s u r e f o r risk of f a t a l 
sk in cance r . 

T h e r e p o r t exp la ins t h e o p t i m i z a t i o n p r o c e d u r e a d o p t e d , 
t h e d o s e c o m m i t m e n t , a n d t he a s s u m p t i o n s f o r l imi t ing 
ind iv idua l risks. T h e g rea tes t p r o b l e m , t o m y m i n d , arises 
f r o m t h e p r o c e d u r e f o r a l lowing f o r real is t ic risk p r o b a -
bil i t ies. T h e e x p e r t g r o u p e s t ima te s t h e dose f o r t h e m o s t 
e x p o s e d ind iv idua ls a n d t h e n appl ies a f a c t o r of 0 .7 t o 
c o r r e c t f o r ove res t ima tes . A m o r e a p p r o p r i a t e p r o c e d u r e 
w o u l d e m p l o y a p r o b a b i l i t y d i s t r i b u t i o n t o o b t a i n m o r e 
valid d o s e values. F o r A m e r i c a n r eade r s it m a y be of i n t e re s t 
t o see t h e m e t h o d o l o g y app l i ed , n o t t o a r e m o t e si te in t h e 
wes t e rn prair ies , b u t t o t h e reg ion w i t h i n 2 0 0 0 k m a r o u n d 
a p o s t u l a t e d s i te in West G e r m a n y . C o n t r o l p r o c e d u r e s are 

l isted f o r b o t h f u e l reprocess ing p l a n t s a n d all m a j o r r e a c t o r 
t y p e s inc lud ing t h e fas t b r eede r . T h e d e c o n t a m i n a t i o n 
f a c t o r s a s s u m e d are conservat ive . Was te d i sposa l is d iscussed 
a n d i n c l u d e d in t he cos t assessment , b u t t he t r e a t m e n t is 
t o o genera l a n d qua l i t a t ive t o be of m o r e t h a n ind ica t ive 
va lue , pa r t i cu la r ly as t he nuc l ides d iscussed h e r e are rare ly 
e x p e c t e d t o be t r e a t e d separa te ly b y t h e m e t h o d s l i s ted . 
T r i t i u m , if e x t r a c t e d , p o t e n t i a l l y can c o n t r i b u t e a p p r e c i a b l y 
t o t h e overal l m a n a g e m e n t cos t . 

Overal l t h e b o o k p r e s e n t s a g o o d overview of r e t e n t i o n 
t e c h n o l o g y f o r t h e f o u r nuc l ides a n d of t h e cos t a n d d o s e 
i m p a c t of the i r r ecovery . 
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