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IRI IADIATIOS PES SEL TE?TZ”nATURE CONTROL 

K. L. Swinth 

T h i s  memorandum documents t h e  c a l i b r a t i o n  and o p e r a t i n g  c h a r a c t e r i s t i c s  

of t h e  t e m p e r a t u r e  c o n t r o l  u n i t  used a t  t h e  U n i v e r s i t y  of Kashington’s  

F a s t  Xeutron ?!edical Research F a c i l i t y .  

i r r a d i a t i o n  v e s s e l  a t  a c o n s t a n t  tempera ture  d u r i n g  n e u t r o n  exposures .  

The des igned  u n i t  m a i n t a i n s  t h e  

The te inpera ture  c o n t r o l  u n i t  u s e s  a t h e r m i s t o r  as t h e  s e n s i n g  e l e a e n t  

i n  a s i m p l e  b r i d g e  c i r c u i t .  

D.C. Bicon C o n t r o l l e r ( l )  which c o n t r o l s  t h e  power t o  a h e a t i n g  e l e n e n t .  

An u n r e g u l a t e d  D.C.  power supply  p r o v i d e s  power f o r  t h e  h e a t i n g  e l e n e n t  which 

Changes i n  t h e  b r i d g e  o u t p u t  are sensed  by a 

c o n s i s t s  of two p a r a l l e l  wire-wound r e s i s t o r s  l o c a t e d  i n  t h e  b o t t o n  of t h e  

i r r a d i a t i o n  v e s s e l .  During o p e r a t i o n  t h e  r e s i s t o r s  d i s s i p a t e  about  6 yvztts 

o f  power which h e a t  t h e  w a t e r  b a t h  t o  m a i n t a i n  t h e  d e s i r e d  t e n p e r a t u r e .  

T h i s  low power o u t p u t  p r e v e n t s  t e m p e r a t u r e  e x c u r s i o n s  and h o t  s p o t s .  S a f e t y  

f e a t u r e s  i n c l u d e  a low o p e r a t i n g  v o l t a g e  (12  v o l t s ) ,  t h e  l i b e r a l  u s e  of 

i n s u l a t i o n  t o  r e d u c e  any p o t e n t i a l  shock h a z a r d ,  and b o t h  i n p u t  and o u t p u t  

f u s e s .  

F i g u r e  1 shows t h e  p o t e n t i o m e t e r  s e t t i n g  i n  t h e  b r i d g e  c i r c u i c  v e r s u s  

t h e  te inpera ture  a t  t h e  c e n t e r  of t h e  i r r a d i a t i o n  vessel. V i t h  t h e  v e s s e l  f i l l e d  

w i t h  water t h e  t e m p e r a t u r e  i s  i n c r e a s e d  a t  t h e  ra te  of 0.45°C/min. 

of t h e  geometry,  t h e  u n i t  w i l l  o v e r s h o o t  i t s  c o n t r o l  p o i n t  d u r i n g  2 w l l e  

t e m p e r a t u r e  i n c r e a s e .  During c o n t r o l  u n i t  tests,  a 15OC i n c r e a s e  oversl-.ot 

t h e  set p o i n t  by l0C and t o o k  about  20 minutes  t o  r e a c h  e q u i l i b r i u x .  

Because 
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1. Robicon C o r p o r a t i o n  
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Due to the slow rate of temperature increase and the time required 

to reach equilibrium, it is recommended that the unit be filled with water 

at approximately the desired temperature before operation. Prior to use, 

time should be allowed for the unit to reach equilibrium. 

The use of two indicating pilot lights provides monitoring,during 

operation. 

light indicates when power is being provided to the heating elenect. 

when the water bath is at the control temperature, the yellow light nornslly 

cycles off and on as heat losses are corrected. 

A red light indicates when the unit is turned on and a yellow 

Off 

-. - 
Two 15 volt batteries, located in the control box, provide power for 

the bridge circuit. If these batteries fail, the unit will notaheat the water. 

Physical contacts with the heating elements must be avoided. Izplr- 

ment of normal water circulation around the elements will create a hot spot. 

The elements are warm to the touch on nomentary contact, but soon becoze 

uncomfortably hot if contact continues. 

The control circuitry fits under the knee pads of the bed where, 

during operation, the controls and pilot lights can be seen. A cable with 

locking connector links the control circuitry to the irradiation vessel 

containing the heating element and the thermistor sensor. 
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