"AmsT" Minutes Tracker Thermal meeting,

Friday June 16th

at CERN
R. Battiston     Scope of the meeting

--------------------------------------------------------

Purpose of this meeting is to organize a  Collaboration  to work on

a) architecture and design  (today issue)

b) construction (tomorrow issue)

of the AMS Tracker thermal system


The meeting is organized in an open session for technical presentations

and discussion and two closed session to discuss organizational and policy 

matter.

Schedule

14:00

0)  Purpose of the meeting  5' 
R. Battiston

1) Tracker description/thermal specification  10'  E. Perrin

2) NLR presentation  30'   M. Brouwer,  A. Delil

3) Kayser-Threde study  30'   S. Hofer

4) Unige / Nikhef  (NLR)  study  30'  B. Verlaat / E. Perrin

5) Technical discussion 30' 



6) AoB

Closed sessions

a) Management and task assignement  discussion among :

AMS representatives from Perugia, Geneva , MIT,  Aachen and   Kaiser-Threde 

 representatives    30'

b) Management and task assignement  discussion among :

AMS representatives from Perugia, Geneva , MIT,  Aachen and   NLR + NIKHEF 

representatives 30'

In AMS-01 Tracker heat can be dumped in the magnet. Thermal  bar designed 

and built by Aachen-I. Very successful experience

In AMS-02 Tracker heat should be dumped away from the magnet. Thermal bar 

alone are not sufficient.

Thermal bars have to be redone  to cope with the new requirements. An 

active heat removal system is necessary.

Nearly 6 months ago the Tracker Collaboration agreed that Geneva University 

would hire NIKHEF

experts to develop the concept for the Tracker thermal

NIKHEF investigated  two possible solution in collaboration with NLR

During the last month Aachen-I asked Keyser-Threde a similar study

Purpose of today meeting is to compare the merits of these proposal and to 

select the best  in order to proceed to the design of the Tracker cooling 

system

E. Perrin (Geneva)

----------------------------

Tracker Thermal constraints

M . Brower  (NLR)

----------------------------

NLR Presentation

Non profit organization

Provide contribution to private and public sector

Partially funded from Minister of Transport

NL Navy, KLM , Schipol,   NL Air Force

Technology divisions to cope with various projects

ISO9001/AQAP-110

Civil aereospace 60 % military 40%

819 people permanent    119 temporary

Budget 170  MGld of wich 43 MGld  basic research

Facilities  EMC/EMI Shock Vibration Wind tunnel , Antenna test range. 

Calibration facilities

Topics of activity:

SPACE : small satellites , attitude control system (XMM...) remote sensing. 

HitchHicker

Experiment to validate the distribution of liquind inside a volume.

Collaborations wiht NASA, NLR, ESA......

Two phase thermal experiment on the Shuttle

Impressive experience in flow and liquids in space

Al Delil  (NLR)

----------------------------

Thermal physical experience at NLR

Thermal expertise

Thermic conductive ohmic experiments........Interfaces, Radiation heat 

transfer, MLI blankets

Thermal modeling of various rotating mechanims, writing handbook to model 

these mechanisms

Thermal Analysis and design Columbus, Polar platform

Themal modeling of many parts of satellites

Thermal for Future European Space Transportation Investigation Programme

Flexible Esternal insulation blanket material

Movable and rotatable thermal joints, flexible thermal links, self 

regulating

Desing of dedicated satellites for fludi research.

Example a rotating thermal link, so can always point to cold space

Heat pipes CCHP design handbook

Modelling testing and performances of heta pipes

EOHP developement

Propellent studies

Dielectric properties of various Propellent

Ultrasonic flowmeters

Two phase Heat Transport Systems  <----

Vapour quality sensors (ESA)

Developement of control algorithm for pumped TPHTS system.

Thermal scaling with respect fo gravity to predict low g performances

Scaling is done using dimensionless numbers, to simulate the absence of 

gravity.

They built scaled models to simulate any g  condition including 0-g.

Two Phase heat transport systems

Built and flown  TPX (two phase loops, two condensers)

Loop heat flight pipe experiment STS87 november 1997  Dynatherm, USAD+...+ 

NASA GSF &NLR

LHPFX heritage of russian two phases heat transport

Condensers developed and modeled in detail.

He monitor a 330 months contract for ESA to collaborate with the russian 

experts in this field together with US Air Force at Phillips.

Next flight on Shuttle within one year  to test the hardware.

Only mechanical pumped loop on the ISS is monitored by him

Russian have only two phases loop on ISS

NLR will fly SIMEC a two phases system on the ISS

Hartel   from  Kayser Threde

--------------------------------------------------------

Boundary conditions:  Thermal, Mechanical

Requirements:  Functionality, Reliability, Mass, Power, Cost

Concepts:

Two step process using Heat Pipe, Solid  Conductor, Cold Finger, Fluid Loop

See the study which has been circulated electronically

4 possibilities are studied

Heat pipe

Elements

8 VCHP for heat collection

8 LHP for transfer

Benefits: high temperature stability


  high redundancy


  no power consumption


  low mass

Critical Items:  Signficant qualification for the LHP


          Test verification on S/C level


          Control elements for the LHP may be necessary


          No long term experience on LHP


          High cost

Solid conductor

Elements

8 bars made ofr TPG for heat collection

8 LHP for heat transfer to radiator

Benefits

High temperature stability

High redundancy

No power consumption

Low mass

Critical Items:  Signficant qualification for the LHP


          Test verification on S/C level


          Control elements for the LHP may be necessary


          No long term experience on LHP


          High cost


+   gradient along the heat collector bar

                 accomodation

Cold finger

Elements

8 bars made ofr TPG for heat collection

8 for heat transfer to the radiators

Benefits

High redundancy

No power consumption

WOrk also on increased temperature level

Critical Items:  High mass


+   gradient along the heat collector bar

                 accomodation


     heat input possible ( if T radiator> T tracker)

Fluid loop

Elements: fluid loop pipe and pump

Benefits: High redundancy


  Low mass


  Simple design

              Good control performance


  Experience

Critical Items:


Gradient along the pipe


Power and control element necessary


Pump lifetime


Micro-vibration

SUGGEST  HEAT PIPE/FLUID LOOP   combination

B. Verlaat  NIKHEF

----------------------------

Baseline concept:

Similar conclusion as previous speaker

Series configuration of 2 phase  fluid  pumped loop  This is an original 

 approach to solve the AMS cooling problem.

Compatible tihe existing  AMS Tracker hardware

Fully redundant system

Relatively low mass and cost

Mechanical pump in a 2 phase system

Back up Single Phase Mechanical Pumped Loop (SPL)

Not recommended  2 phase capillary pumped  systems  not good for spreaded 

heat

Under investigation CO2, no safety, low Liquid/Vapor density,  small tube 

 dimensions, low temperature gradient, low pumping power.

Experience. LHCb  proposed coolant. It will replace freon. Under developent 

for cars AC. Used in nuclear plant since it is nuclear inert.

Collaboration proposed Geneva, NIKHEF and NLR

CLOSED SESSIONS

-------------------------------

CONCLUSIONS:

----------------------------


It has been  a very profitable meeting. There is consensus  among all the 

experts that the capillary systems  are not recommended for AMS tracker.


The NIKHEF, NLR, Geneva Collaboration will continue to investigate the 

solution based on 2 phase pumped loop.


Aachen will  continue with Keiser Thrade to develop the thrmal  concept 

for the TRT.
