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MEMORANDUM January 11 , 1985 

To: VLBA E l e c t r o n i c s Group 

From: R. Norrod 

S u b j : Report on CTI Model 22 Refr igerator Test 

1 . 0 I n t r o d u c t i o n 

This i s an update on the status of the r e f r i g e r a t o r tests described 

i n VLBA E l e c t r o n i c s Memo No. 2 2 . Four un its continue to r u n , 

but s e v e r a l e v e n t s have o c c u r r e d that seem worthy of n o t e . 

2 . 0 Dewar Status 

The cumulative hours on the four r e f r i g e r a t o r s as of January 1 , 

198^5 are : 

Dewar Refr igerator Cumulative 
No. S e r i a l No. Hours 

0 11EM329M 3661 

1 11G433M2 3053 

2 11 Di*3246 2778 

3 11EM3289 23^0 

We are s t i l l w a i t i n g f o r d e l i v e r y of a r e f r i g e r a t o r from CTI 

for the f i f t h test dewar. 

3 . 0 Problems 

The temperature of Dewar #0 began to increase notably in early 

December (F igure 1 ) , unt i l it reached an unacceptably high value 

w i t h l a r g e v a r i a t i o n s . We a l s o noted that the r e f r i g e r a t o r 

motor had a d i f f i c u l t time in s t a r t i n g after it was turned of f 

m o m e n t a r i l y . On December 1 4 , we c y c l e d the r e f r i g e r a t o r to 

room temperature and back . The temperature returned to a normal 

v a l u e and the motor s t a r t i n g problem d i s a p p e a r e d . H o w e v e r , 

the temperature continues to e x h i b i t occasional large var iat ions 

( F igure 2 ) . 

Dewar #3 c o n t i n u e s to show the o c c a s i o n a l l a r g e t e m p e r a t u r e 

v a r i a t i o n s noted in the previous memo (F igure 3 ) . 
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The dewar vacuum s e n s o r card in Dewar #2 d r i f t e d f a r enough 

to produce a f a l s e pump request s ignal while the dewar was cold . 

The card was r e p l a c e d , and i t was f o u n d to e x h i b i t a larger 

than normal temperature s e n s i t i v i t y . The c i r c u i t is being in-

vest igated f u r t h e r . 

4 . 0 Other Tests 

We i n v e s t i g a t e d the compressor coupl ing , noted in the previous 

memo, by i n s t a l l i n g a s t a n d a r d h e l i u m b o t t l e in s e r i e s with 

the h e l i u m l i n e s in o r d e r to i n c r e a s e the gas volume . This 

did tend to smooth e ither the supply or return pressure , depending 

upon which s ide of the compressor the tank was i n s t a l l e d . The 

tank on the supply s ide tended to do a better job of smoothing 

the r e f r i g e r a t o r temperature , although a small temperature change 

c o u l d s t i l l be o b s e r v e d . U n l e s s the ampl i f iers are extremely 

s e n s i t i v e to t e m p e r a t u r e , t h o u g h , i t does not seem necessary 

to i n s t a l l any buf fer tanks . 

The cooldown times of the dewars and the times required to recover 

from a power outage have shown small v a r i a t i o n s , but no trends 

have been spotted . 

We have r o t a t e d two of the dewars by 90 degrees so that the ir 

d i s p l a c e r s are moving h o r i z o n t a l l y . No change in their operation 

has been observed as yet . 

5 . 0 Conclusions 

We s u s p e c t t h a t the problem w i t h Dewar #0 was caused by some 

type of c o n t a m i n a t i o n in the c o l d head that was f l u s h e d out 

and d ispersed in the rest of the system when the unit was warmed 

up. We wi l l probably send a sample of the helium gas from th is 

system off to be a n a l y z e d . 

None of the problems descr ibed would have caused a "system f a i l u r e " , 

with the poss ible exception of the Dewar #0 temperature i n c r e a s e , 

and the f i x we used for that could have been accomplished from 

the a r r a y c e n t r a l s i t e . However, the rather large temperature 

v a r i a t i o n s w h i c h we a r e now s e e i n g i n two of the four units 

are s t i l l worrisome. 

RDN/cjd 

Attachments 

Figures 1 , 2 and 3 
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.FIGURE 1 

Typical temperature records of Dewar #0 over a three month period, 
showing the d e t e r i o r a t i o n in performance. Note the shifts in 
the temperature scales. The deterioration first became noticeable 
on about December 1, 198H. 
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FIGURE 2 

Temperature records of Dewar # 0 , a fter cycl ing the re fr igerator 

to room t e m p e r a t u r e on December 14 f o r the f i r s t time since 

A u g u s t 3 0 . Note that the a v e r a g e t e m p e r a t u r e s have returned 

to reasonable va lues , but that the second stage is s t i l l e x h i b i t i n g 

larger than des irable temperature v a r i a t i o n s . 
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FIGURE 3 

Temperature records of Dewar #3 showing its inconsistent performance. 


