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

From: R. Norrod 

Subj : Report on CTI Model 22 Re fr igerator Test 

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

This is a report on the status of the Model 22 r e f r i g e r a t o r 

t e s t now i n p r o g r e s s at G r e e n B a n k . Th is test was i n i t i a t e d 

in order to obtain some experience with the Model 22 r e f r i g e r a t o r s 

and a l s o to t e s t the e l e c t r o n i c c i r c u i t r y t h a t c o n t r o l s the 

r e f r i g e r a t o r motor and the s o l e n o i d a c t i v a t e d vacuum v a l v e . 

The t e s t has been implemented by assembling f i v e 8 . 4 GHz type 

dewars and card cages and a microcomputer system that controls and 

monitors the dewars . A deta i led d e s c r i p t i o n of the system imple* 

m e n t a t i o n has been w r i t t e n , and a n y o n e i n t e r e s t e d may obtain 

a copy by contacting me. Four dewars are completed and running ; 

we are wa i t ing for del ivery of the f i f t h r e f r i g e r a t o r from C T I . 

2 . 0 Dewar Status 

The four units now running are : 

Dewar Reference Cumulative 

No. S e r i a l No . Hours * 

0 11E43294 1 5 4 9 . 0 

1 11G433M2 8 2 3 . 5 

2 11D43246 6 5 8 . 0 

3 11E43289 3 3 6 . 0 

* As of 1 0 / 5 / 8 4 , 0 9 : 0 0 . 

A l l dewars have 3 . 5 lbs of copper mass and an e l e c t r i c a l load 
of a p p r o x i m a t e l y 0 . 5 W on the r e f r i g e r a t o r s e c o n d s t a g e (15 
K s t a t i o n ) . The e l e c t r i c a l load i s l e f t on even during cooldowns. 

Dewar #0 i s programmed to run cont inuously . Th is r e f r i g e r a t o r , 

when we f i r s t began running i t , s u f f e r e d from some severe temperature 

d r i f t s and the motor would occas ional ly r a c h e t , or almost s t a l l . 

H . Brown and T . Henderson d isassembled , examined, and re~assembled 

the cold head . Racheting s t i l l occurred when c o l d , so the helium 

l i n e s were disconnected and the dewar warmed up. The r e f r i g e r a t o r 
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was then purged with helium and reconnected to the compressor. 
Since that time, that particular unit has been running smoothly 
with no evident problems. 

Dewars #1 and 3 are programmed to cycle from cold to room 
temperature once each w e e k . Dewar #3 i s programmed to cycle 
t h r e e t imes each week. None of these cold heads have had any 
m a i n t e n a n c e p e r f o r m e d , a l t h o u g h we did try the hel ium purge 
on #1 to cure a squeak that was evident when cold . The squeak 
did seem to improve for a couple of weeks, but soon returned . 

Dewar #3 has shown some of the i n t e r m i t t e n t temperature 
variat ions that have concerned us . Figure 1 shows the refr igerator 
t e m p e r a t u r e s on two c o n t r a s t i n g d a y s . (The dewar was placed 
in the HEAT state at 0 5 : 0 0 on 10 /M /8M , so ignore the off~scale 
points in Figure 1 a . ) Note: The computer reads the dewar interfaces 
each minute and averages the readings for a half hour. I t then 
r e c o r d s to d i s k the a v e r a g e , the s t a n d a r d deviat ion , and the 
peak d e v i a t i o n for that half hour. The graphics program draws 
a h o r i z o n t a l l i n e at the average of l e n g t h c o r r e s p o n d i n g to 
the sample p e r i o d ; a v e r t i c a l l i n e of length corresponding to 
the deviation ; and a plot symbol ( e . g . , n + n ) at the peak deviat ion . 

3 . 0 Compressor Coupling 

There i s evidence that a coupling exists between the four 
r e f r i g e r a t o r s * t e m p e r a t u r e s , in that when one refr igerator is 
warmed up , the temperatures of the other refr igerators change. 
The l i n k seems to be through the compressor supply pressure . 
F i g u r e 2 shows one d a y ' s data that i l l u s t r a t e s the phenomenon. 

I t has been s u g g e s t e d that a reserve volume of helium in 
the s u p p l y l i n e might reduce this e f f e c t , so we will try that 
soon. 

M.O Power Fa i lures 

We have simulated power f a i l u r e s by turning the compressor 
and refr igerator power off for various lengths of time. System 
r e s p o n s e has been q u i t e g o o d . A f t e r a one»hour f a i l u r e , al l 
four dewars are returned to operating temperature in 20~30 minutes . 
Pump requests are not generated by any of the dewars, implying 
that t h e i r vacuums do not exceed 5 microns. We will continue 
to do t h i s , t r y i n g to see i f the system response to a power 
f a i l u r e changes over the long term. 

RDN/cjd 

Enclosures 
Figure 1: ( a ) Dewar #3 on a bad day; 

(b ) Dewar #3 on a good day. 

Figure 2 : Compressor Coupling 
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Dewar #3 on a bad day (a ) and good day (b ) 
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