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What will we learn from facilities?
• One task for the Cryogenics is to revise heat 

load estimations and, more importantly, to 
address the issue of errors and uncertainties, 
in order to better determine the required 
overall overcapacity of the plant
– needed for cooldown and off-nominal 

operation
• Besides new estimations, what can come 

from the facilities?

1.4.1.  Heat loads 

The heat load to the entire cryogenics system is 
investigated under static and dynamic conditions. 
Static, dynamic, and distribution system loads are 
considered, including tolerances and uncertainties.  
Overall uncertainty factors and cryoplant sizes are 
re-evaluated.   

Peterson (FNAL), 
Ohuchi (KEK), 
Pierini (INFN),  
Petersen* 
(DESY)  
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ILC cryogenic system priorities 
for a low-level of effort 

• Experimental and analytical reassessment of not only 
total static and dynamic heat at each temperature 
level but also the uncertainty factors which should be 
applied.  These parameters have a direct impact on 
cryoplant sizes and cryogenic system cost estimate.
– Note that the relatively small input coupler adjustment 

described above, mostly at the 5 K level, resulted in 
nearly a 5% effect on cryogenic plant power. 

• Integration of the cryogenic plant cycle with 
cryomodule cooling should be studied. Temperature 
and pressure levels in cryomodules, particularly in 
the thermal shields, should be evaluated in the 
context of the full process through the cryoplants.  
These results may affect cryomodule design via 
optimized temperature and pressure levels.

from Tom, Chicago meeting
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Design optimization

from Norihito
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CMTB/FLASH
• DESY has information from past experience 

of most module loads for the XFEL
– Plant is finalized...
– Measured loads consistent with estimations

• CMTB/FLASH includes measurement
– mass flows, temperatures and pressures in the 

cryogenic circuits at the feed/end boxes of the 
module/string

– possibility of placing few temperature sensors 
on shields in CMTB

• Measurement only of integral loads, including 
“end” effects
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TTF Cryomodule Performances

~ 70 W ~ 13 W < 3.5 W
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STF
• Plans for STF are to distinguish different 

sources of heat load contributions, not only 
integral effects
– Thermal tests of Module-B with and without 

5 K shield
– Instrumentation of Module-A and C during S1-

Global testing
• to allow static and dynamic load inventory
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>100 T sensors/module

from Norihito, bi-weekly MTG
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NML: CM1 instrumentation
Proposal Primary Objective 
COOLDOWN T-SENSORS 
 
Thermal Shields 
2 CERNOX at bottom of 5 K shield, 2 Pt at bottom 
of 80 K shield 
 
GHe Return Pipe 
Preferred: Install 14 Platinum RTDs on the outside 
wall of GHe Return Pipe (as specified in T. 
PetersonÕs note of 8/27/07) 
 
Minimum: 2 CERNOX at lower middle GHe return 
pipe, 3 CERNOX at each end, inside the pipe, wires 
coming out of feed and return box. 

Control Top-to-Bottom thermal gradient in 300mm GHe 
return tube to avoid stress to post supports  

COOLDOWN STRAIN GAUGES 
 
Install a total of 5 Strain gauges: 3 axial on column 
supports 1, 2, & 3; 1 transverse on the 5K shield and 
80K shield at the fingers. 

The results of this test are to validate the stress model on 
cool down with the goal of optimizing the cool down rate.  

HOM T-SENSORS 
 
Install one CERNOX RTD on each HOM coupler, 16 
total 

To monitor the temperatures of the HOM cavity couplers. 
 

 

Ended up with six 
sensors, three at each 
end, on inside of pipe, 
to detect vertical 
temperature gradient

26 sensors
from Tom



Comments on CM tests

• Goal of instrumentation in single cryomodule 
operation is observation and control of cool-down and 
warm-up 

• We do not expect to measure heat loads accurately 
with a single cryomodule 
– End effects dominate, such as thermal radiation into the 

cryomodule from the ends 
– We will monitor total system conditions but will not be 

able to attribute heat specifically to the cryomodule 
• LN2 (2-phase) on the 80 K thermal shield in NML will 

limit the ability to measure that heat load 

from Tom, bi-Weekly MTG



Comments on CM tests -- 2

• Measurement of 2 K heat via boiloff rate may 
miss heat entering above liquid level 
– Such as support posts to 300 mm tube 

• With three cryomodules in NML we may have 
a better measurement of heat loads on the 
central CM 
– But of course an even longer string (more than 

three) would provide a better heat load signal 
• Goal of CM1 test is quite basic -- cool down 

to 2 K and operate a CM with RF and a good 
accelerating gradient (my opinion) 
– Commission the NML system

from Tom, bi-Weekly MTG



Discussion

• How do we take out end effects from single 
module measurements?

• How precise we can estimate the module 
load without waiting for the test of longer 
cryomodule strings?

• What are the uncertainties and error bars of 
these measurements?
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More items
• WPMs:

– Long experience at DESY with INFN system, 
which is still used in the modules being 
constructed for the new vendor qualification

– Later talk by HH for KEK-STF WPM system

• Instrumented transports 
– CM1 transport in FNAL
– M8 transport from HH-Paris and back
– ACC39 transport FNAL-HH (soon)

• Other?
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