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ABSTRACT 

It  i s  planned to bui ld a full-scale mockup of the HFlR core for 
testing and evaluating the various design parameters involved. 
A brief analysis of the core hydrodynamics was undertaken in  
order to recommend which hydraulic measurements to make so as 
to demonstrate adequate cool ing of a1 I core components. 
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N O T l C f  This  document contains informotion of o preliminory nature 
and was prepared primarily far internal use a t  the Oak Ridge Nat ional  
Laboratory. I t  i s  subiect to revision or correction and therefore does 
not represent a final report. 
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TO : D. T. Jones and W. H. Kelley 

FROM : R. J. K e d l  

SUBJECT: Recommended Hydraulic Measurements i n  the  HFIR Mockup 

It i s  planned t o  bui ld  a fu l l - sca l e  mockup of the  HFIR core f o r  t e s t ing  
and evaluating the  various design parameters involved. A b r i e f  analysis  of 
the  core hydrodynamics was undertaken i n  order t o  recommend which hydraulic 
measurements t o  make so as t o  demonstrate adequate cooling of a l l  core com- 
ponents. I n  accordance w i t h  t h i s  analysis,  t he  following recommendations 
are made: 

1. The overal l  core flow rate and pressure drop should be 
measured. I n  addition, t he  pressure drop across the . fuel  
assembly and both inlet  screens should be measured. 

2. The flow r a t e  d i s t r ibu t ion  among each of t he  following 
p a r a l l e l  flow regions should be measured. 

a. Is land Region - If inlets are used a t  multiple 
elevations i n  the  Target Array Support Tube, then 
the  i n l e t  flow rate a t  each elevation should be 
measured. Pending a f i n a l  design of the  t a rge t  
a r ray  and associated hexagonal holders, it may be 
necessary t o  measure the  flow d i s t r ibu t ion  between 
the  t a r g e t  region and the  surrounding water annulus. 

b.  Fuel Assembly 

c. Control P l a t e  Region - Measure the  flow r a t e  through 
t h i s  region with the  controls  i n  a l l  posi t ions.  

d. Replaceable Reflector 

e. Permanent Reflector - It should not be necessary t o  
d r i l l  a l l  600 - l/8 in .  coolant holes, however, a 
few should be d r i l l e d  i n  order t o  measure a p a r t i a l  
flow rate. The addi t ional  flow through t h i s  region 
should be made up i n  some way, probably with a f e w  
much l a rge r  flow channels d r i l l e d  through. 

f .  Pedestal 
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4. 

5. 

g. Beam Tubes - The flow rate through each beam tube 
coolant annulus should be measured. Pending f i n a l  
design of t he  tangent ia l  beam tube, it may be 
necessary t o  e s t ab l i sh  adequate cooling i n  the  
region opposite t he  f l u i d  exit  po r t  where stagna- 
t i o n  may occur. This could probably bes t  be done 
i n  a separate experiment. 

Because of t he  vessel  i n l e t  configuration, provisions should 
be made t o  see i f  any l a rge  scale  swirl develops. This 
could eas i ly  be done as a f i rs t  order check, with s igh t  
por t s  i n  the  upper po r t  of t he  vessel  and f l ags  hanging i n  
the  flowing stream. 
f o r  other things such as watching remote replacement of 
t a rge t  rods, e t c .  

These s ight  po r t s  would a l s o  be useful  

I n  regions where it i s  not too d i f f i c u l t ,  e.g., permanent 
r e f l ec to r  and region between permanent and temporary re- 
f lec tor ,  the  pressure gradient due t o  f l u i d  f r i c t i o n  i n  
the  flow channels should be measured. This information 
would be useful  i n  s iz ing  the  flow control  o r i f i ce s .  

Heat t r ans fe r  coef f ic ien ts  should be measwed a t  the  pressure 
vessel  wall, a t  t he  reactor  midplane and pa r t i cu la r ly  i n  the  
protected cavi ty  formed by the  hole. This region i s  somewhat 
c r i t i c a l  and it i s  desirab:!e t o  have a reasonable estimate 
of the  w a l l  temperature. I n  t h i s  protected cavity, the  e f f ec t  
of thermal convection hay be low, therefore,  it i s  desirable  
t o  know the  contribution t o  cool iw 'caused  by the  in le t  jets. 

Fluid induced vibrat ions should be measured,on various com- 
ponents a s  l i s t e d  i n  a l e t t e r  by I. Spiewak and D. T. Jones 
t o  R.  A. Charpie and C. E. Winters, and dated November 1, 1960. 

A l l  of the  above recommendations assume per fec t  alignment of t h e  mating 
po r t s  tha t  m a k e  up the various flow channels. 
s t ruc t ion  tolerances, thermal expansion, rad ia t ion  induced warpage, e tc . ,  
it i s  suspected tha5 ce r t a in  of these channels may be s igni f icant ly  non- 
uniform, then the  case of flow through non-uniform channels should be 
investigated, probably i n  a separate experiment. This i s  especial ly  
essent ia l  i n  t he  case of cy l indr ica l  annuli  where there  i s  a p o s s i b i l i t y  
t ha t  the walls can touch or  come very close.  
function i s  i f  a normally closed crack between two mating po r t s  opens up 
f o r  reasons similar t o  those above. This could allow f l u i d  t o  pass 
through the  crack, thus s tarving the normal coolant channels. 

If, f o r  reasons of con- 

Another conceivable mal -  



No special measurements are recornended for the fuel region other than 
flow rate and pressure drop. 
W. R. Gambill et al., concerning burnout heat flux, heat transfer co'- 
efficients and friction factors and by D. T. Jones concerning overall 
pressure drop and physical integrity. 

This region has been investigated by 
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