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Calorimetric	
  measurements	
  	
  	
  

Steady	
  state	
  equa7on:	
  

Temperature	
  T:	
  
	
  Calibrated	
  Pla7num	
  Thermometers	
  allow	
  measurements	
  with	
  with	
  accuracy	
  <10-­‐3	
  
(the	
  fluxes	
  in	
  different	
  pipes	
  must	
  be	
  accurately	
  mixed.)	
  

Specific	
  heat	
  C:	
  
	
  Using	
  pure	
  water,	
  C	
  is	
  known	
  with	
  accuracy	
  <10-­‐4	
  

Mass	
  flow	
  	
  	
  	
  	
  	
  :	
  
	
  Coriolis	
  flowmeters	
  allow	
  measurements	
  with	
  accuracy	
  ±10-­‐3	
  

Heat	
  losses	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  due	
  to	
  conduc7on,	
  radia7on	
  and	
  convec7on	
  must	
  be	
  minimized	
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With	
  5	
  copper	
  shields	
  

To	
  further	
  reduce	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ,	
  the	
  
outogoing	
  water	
  flux	
  is	
  used	
  to	
  
warm	
  up	
  the	
  vacuum	
  chamber.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (suspended	
  using	
  
kevlar	
  ropes)	
  

2	
  kW	
  

Other	
  conduc7on	
  heat	
  losses	
  (wires,	
  
pipes,spacers):	
  

Es7mated	
  	
  

Vacuum	
  insula7on	
  +	
  thermal	
  shields	
  



Stefania	
  Farinon,	
  Riccardo	
  Musenich	
   SOX:	
  Measurement	
  of	
  the	
  Ac7vity	
  of	
  a	
  51Cr,	
  10	
  MCi	
  Neutrino	
  Source	
  

Mechanical	
  Design	
  
Roberto	
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TRANSIENT	
  ANALISYS	
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At	
  t=0,	
  the	
  source	
  is	
  inserted	
  in	
  the	
  tungsten	
  cylinder	
  (taken	
  at	
  uniform	
  temperature	
  T=15°C).	
  
The	
  external	
  wall	
  is	
  cooled	
  by	
  a	
  0.04	
  Kg/s	
  water	
  flow.	
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What	
  happens	
  if	
  we	
  change	
  the	
  cooling	
  condi7ons	
  	
  
during	
  the	
  measurement?	
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Case	
  1:	
  reduc7on	
  of	
  the	
  water	
  flux	
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Case	
  2:	
  daily	
  oscilla7on	
  of	
  the	
  water	
  temperature	
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The	
  cooling	
  condi7ons	
  are	
  controlled	
  but	
  varia7ons	
  	
  
can	
  be	
  done	
  by	
  purpose.	
  	
  

Small	
  unwanted	
  varia7ons	
  are	
  possible	
  but	
  are	
  monitored.	
  

Are	
  uncontrolled	
  varia7ons	
  possible?	
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Temperature	
  dependent	
  material	
  proper7es	
  
In	
  principle	
  are	
  known	
  but	
  we	
  have	
  to	
  know	
  T	
  (x,y,z)	
  inside	
  the	
  source.	
  

FEA	
  will	
  help	
  us	
  

Changing	
  of	
  thermal	
  contacts	
  
Unpredictable:	
  FEA	
  cannot	
  help	
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An	
  effort	
  must	
  be	
  done	
  to	
  make	
  the	
  thermal	
  contacts	
  	
  

constant	
  and	
  reproducible.	
  

Not	
  necessarily	
  good	
  but	
  constant	
  and	
  reproducible.	
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Next	
  step:	
  

Finite	
  Element	
  Analisys	
  of	
  the	
  new	
  source	
  
(with	
  temperature	
  dependent	
  proper7es)	
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THE	
  END	
  


