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PACS CQM COOLER
HEALTH CHECK REPORT #1 - SUMMARY OF RESULTS
(this document will eventually become a project note, when I have time)

Performance versus orientation
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CQM PACS - Thermal tests May 2003 - HCR  #1
Level 1 (titanium frame) : 2 K
Level 0 (cryostat cold plate) : 1.6 K
Influence of orientation

Note : Sligth variation of cryostat cold plate when tilting
(thus slight variation of cooler cold tip)

Impact of level 1 temperature
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CQM PACS - Thermal tests May 2003 - HCR  #1
Level 0 (cryostat cold plate) : 1.6 K
Influence of Level 1 (titanium frame) temperature
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The difference between the three curves is due to the additional load from the Kevlar cords. This
contribution can be easily extracted from the curves  (done for 280 mK):

Additional load from Kevlar Extracted from experimental data Calculated from model
[2 – 4] 4.5 µW 3.4 µW
[2 – 6] 10.7 µW 10.7µW
[4 – 6] 6.2 µW 7.4 µW

Parasitics

The analysis of the data using various techniques (heat of adsorption, cooling power curve, etc…) leads to
a parasitic load of about 12 µW +/- 10% (1.62 K level 0 – 2 K level 1) (model predicts ≈ 10 µW).

Heat of adsorption

Whenever helium gets adsorbed, heat is released (exothermic process – loss of degree of freedom). So
basically there is an amplification factor between the load at the evaporator and the resulting load at the
pump. This factor is usually between 45 and 50 ; we have performed again the measurement and found it
to be in the range 46 to 49. An example of analysis is diplayed in the following curve.
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CQM PACS - Thermal tests May 2003 - HCR  #1
Level 0 (cryostat cold plate) : 1.6 K
Amplification factor analysis (heat of adsorption)

Result (ratio of slopes) : 49

From these curves the parasitic load can also be extracted ; the analysis leads to :
Evaporator curve : 9.7 µW
Pump curve : 12.4 µW

Hold time

One test is carried out : hold time under 200 µW load.(the nominal 48 hours test is performed at HCR #3
– see AIV plan). The result is a bit unexpected : 5.5 hours against 6.5 predicted.
This is one test. Under investigation (Tests with SPIRE CQM will permit to discriminate between various
causes).



Cooler Recycling

temperature profile

0

10

20

30

40

50

0

1

2

3

4

5

0 20 40 60 80 100 120

Sorption pump
Heat switch pump
Heat switch evaporator

Evaporator
Thermal shunt
Cryostat cold plate (Level 0)
Titanium frame (Level 1)

T
e

m
p

e
ra

tu
re

 (
K

)

T
e

m
p

e
ra

tu
re

 (K
)

Time (mn)

PACS CQM Unit - May 27th 2003
HCR# 1
HSE ≈ 21 K (1.4 mA)
300 mW input power to sorption pump

left scale

right scale



Power profile
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CQM PACS
Thermal tests May 2003 - HCR #1
Level 1 (titanium frame) ≈ 2 K
Level 0 (cryostat cold plate) : 1.62 K

Right scale

Left scale

Integrals give :
evaporator switch interface : 173 J
pump switch interface : 340 J
(model gives respectively 161 and 313).



Cooldown phase - zoom
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PACS CQM Unit - May 26-27 2003
HCR# 1
Cooldown phase

Zoom on cooldown phase
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Long term temperature stability
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PACS CQM Unit - May 26-27 2003
HCR# 1
Temperature stability

Overnight recording - no load on cooler

Probably related to temperature bridge
(not a thermal signal)
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