Minute of meeting: AMS02 MECHANICAL/THERMAL WORKSHOP

Present (some part time):

M. Molina (CGS), A. Franzoso (CGS), J. Burger (MIT), K. Luebelsmeyer (RTWH Aachen), M.Capell (MIT), R. Becker (MIT), B. Verlaat (NIKHEF), F.P. Gracia (CRISA), A. Posada (CRISA), C. Clark (LMSO), R. Harold (LMSO), B. Sommer (LMSO), C. Gargiulo (INFN-Rome), M. Pohl (CERN), D. Rapin (Geneva University), E. Perrin (Geneva University), R. Siedling (RWTH Aachen), J. Ulbricht (ETH Zurich), C. Reeker (OHB), G. Laurenti (INFN Bologna), C. Vettore (CGS), L. deFranchis (CGS), M. Olivier (CGS), J. Krieger (ISATEC), F. Cadoux (LAPP Annecy), C. Montanari (Lapp Annecy)

17 DECEMBER 2002, CERN

SUBDETECTORS THERMAL MODELLING 

1) CAB

· CRISA shall provide  CAB reduced thermal mathematical model and geometrical math model to CGS.


Due date: TIM, January 2003 (DONE)

· CAB Power dissipation of 80 W is an end-of-life evaluation, when both power lines are operating 

· CAB dimension in the Z axis is given by CRISA: 800 mm.
The cross section in the XY plane is still not defined. The only indication is that the ‘most rectangular’ board inside the box can not exceed the dimensions [215 x 280] mm.

· It is agreed that in the X direction the CAB can not exceed 290 mm, measured from the edge of the Wake radiator. (i.e. the fence in the radiator shall be 290 mm wide).

· CGS to assess new CAB (800 mm high) accommodation, to understand if no interference is generated with the “middle” radiator mounting bracket.


CGS, January 2003 

· It is recommended that CAB moves as much as possible in the +Z direction, approaching the T crate, provided that clearance is left for cables.

· It is agreed to reverse the CAB box, in order to have CCS in the upper part (+Z direction)

· CRISA shall assess the feasibility to have the Power Outputs (4 Cu, OD 10 mm wires) pointing towards the Vacuum case, instead than on +Z direction.

· It is agreed that CAB can protrude from the radiator plane in wake direction, provided that the only radiating surface shall be the wake-facing one, and that the surfaces with field of view on the outer radiator skin shall be covered by means of thermal blankets.

· It is agreed, as a consequence, that the input connector in the CCS zone can be located outside the radiator, pointing zenith. 

· CRISA shall provide a “keep out zone” for the external connections/cabling on the CAB.


Due date: TIM, January 2003

· CRISA provides updated operational temperature ranges: [-25 +50°C] on CAB radiator, 5°C margin have to be considered (= added in the hot cases, subtracted in the cold ones) in the analysis results. The minimum switch-on temperature is –25°C (on the CAB radiator).

· CRISA confirms that the power dissipation to be taken into account for CAB shall be 80 W, due to End Of Life conditions, in redundancy. It is agreed that (????) for extreme hot environmental conditions this requirement can be relaxed down to 67W, CGS to verify the frequency of such limiting thermal environment.

· CGS shall determine the impact of CAB power dissipation on USS02 temperature, both in nominal operational conditions and in the Ramp Up profile.


Due date: CDR

· It is agreed that the CAB radiator alone cannot withstand the Ramp Up dissipation. The attachment to USS is necessary.

· CRISA and CGS shall proceed in the iterations in the CAB thermal model, in reciprocal support, for at least few months.

· CGS shall provide CRISA with more orbital cases.

Due date : End January 2003

2) PDB

· CGS shall include in the overall TMM & GMM the reduced model for PDB in AMS model ver 2.0


Due date: 31st Jan 03

3) STAR TRACKER

· J. Burger shall contact tracker group in order to find a thermal responsible for the star tracker


Due date: TIM, January 2003

4) GPS

· It is agreed that GPS Antenna will not be included in the AMS thermal model, until a precise location is defined by R. Becker

· CGS shall contact Mr. Issler (CNES) in order to define the Mech I/F (i.e.: hole pattern) for the GPS electronic unit




Due date:15/1/2003

5) MAGNET SYSTEM

· It is agreed that CDD shall not be included in the GMM

· LMSO shall provide CGS the location of the CDD (node numbers) and the dissipation profile to be applied in the TMM.


Due date: TIM, January 2003

· CGS shall contact G. Viertel (ETH) to get the name of the thermal responsible for CCDB


Due date: TIM, January 2003

· CGS shall propose a Mech I/F (i.e. hole pattern) for CCDB at KSC TIM


Due date: TIM, January 2003

6) TRACKER THERMAL CONTROL SYSTEM

· It is agreed to have a meeting (CGS + NLR + NIKHEF) on 30-31 Jan 2003 to assess issues related to TT crates and in general to Tracker Thermal control system, in order to freeze the box I/F design (attachment on radiator); 
I/F data exchange for TTCS shall be agreed upon in this dedicated meeting.

7) MAIN RADIATORS

· MLI “behind” the radiator

·  CGS recommends

· To put MLI on XPD walls facing the vacuum case

· To put MLI on crates main walls

· To put MLI on the outboard crates walls

· Not to put MLI on the front panel of VME crates. (M. Capell)

· Not to extend the Debris Shield to the Vacuum Case, in order to allow a field of view to deep space and not to create an enclosure.

8) HEATERS

· CGS shall provide M. Capell an exhaustive list of HEATERS, specifying 

· Location

· Type

· Power.


Due date: Feb. 2003

· It is agreed that the input voltage for the heaters can be 124 V or 28V, depending whether the PDB is switched ON or OFF. 

9)PAINT
 

· LMSO requires more information on the 121 paint.
It is proposed to put the LMSO material people (Bala) in direct contact with the responsible of studies on contamination at ESA/CNES.


Due date: TIM, January 2003

10) LHP and zenith radiator

· OHB to provide CAD model to Robert Becker to check proposed integration of the LHP tubes

Due date: End december 2002

· R. Becker to propose a location for the C-shaped channels (running in four places in Z direction) along the vacuum case

Due date: TIM; January 2003

· OHB to define where tube fixation is foreseen in the TRD area (M-structure?)

Due date: end January 2003

· OHB to define whether LHP tubes in the TRD area will be within the enclosure or outside it

· Questions to Reinhard Schlitt (answers collected during a dedicated telecon the 18th of December 2002):

· Q= Which material shall be used for soldering?

· A= OHB will send in the next days details on the three processes under testing


Due date= 20/12/2002

· Q= What is it Aluminum passivation?

· A= ammonia with 5%water is flown within the tubes, to create a thin oxide layer

· Q= Is Nickel the final choice for evaporator?

· A= Yes, when speaking of ‘three materials’ testing, OHB meant ALUMINUM + STAINLESS STEEEL + NICKEL
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18 DECEMBER 2002, CERN

STRUCTURAL ANALYSIS (COUPLED LOAD ANALYSIS)

· LMSO needs more than 1 month to make coupled analysis as new FEM models of the subdetectors (e.g.: radiators) will be made available

· CAD brackets models to be delivered to LMSO and R. Becker



Due date: 20/12/02

· It is agreed that, after final delivery of the FEM detailed models, USS will be eventually meshed again, so that nodes on the brackets and on the USS are coincident

· CGS presents Main radiators analysis: their first frequencies are well below 50 Hz, therefore a STA is needed.

· CGS to re-run structural analysis according to the new CAB dimensions (800 mm high)

Due date: 31/1/2003

· CGS presents TRACKER radiator dynamic analysis results: with the bracketry proposed is 55 Hz

· LMSO to provide/confirm reduced sets of load cases for lower TOF and RICH 

Due date: 7/1/2003

· Upper TOF structural analysis is stopped until M-structure modification will undergo final verification
LMSO to provide /confirm reduced sets of load cases for Upper TOF, when available.

· Lower TOF verification to be completed by CGS

Due date: 10/2/2003

TRACKER RADIATOR

· Each tracker radiator condenser shall have a profile 21 mm x 700 mm, and will be encapsulated within an aluminum cage to provide stiffness and fixation points. The total mass of each condenser (two of them are foreseen on each tracker radiator) is 5 Kg.

· OHB to make trade off among different solutions to give stiffness to the tracker radiator edge: L beams, increase skin thickness...

Due date: OHB, January 2003

· Condenser ICD to be proposed by OHB system (Holes pattern) on the basis of radiator mechanical design considerations

Due date: OHB, 25 January 2003

TRDGB

· Test shall be carried to on valves only: CGS to propose how to carry on this activity

Due date: TIM meeting, Jan 2003

TRD

· OHB to provide CGS the numbering of relevant TRD nodes points (4 upper, 4 lower and one in the middle, inside the TRD enclosure) 


Due date: 7/1/03

· CGS shall issue a complete time history (complete mission) for the above mentioned nodes. 


Due date: TIM, January 2003

· The highest time derivatives of the TRD nodes temperature will be evaluated at the TIM meeting. A finer resolution shall be applied on the beta angle around these positions (steps ~5° wide)



Due date: TIM, January 03

· CGS shall generate I/F data for TRD on the abovementioned orbits, to be delivered to OHB



Due date: 31 Jan 2003

· OHB shall perform a transient study (step-response) using the environmental parameters described above



Due date: february 2003

ECAL

· CGS: Optimization of the mass (thickness) of radiator shall be performed



Due date: March 2003

· CGS states that the teflon coating on the ECal brackets to the USS02 do not affect the PMTs temperature, and that they can be used without any thermal concern.

· LAPP shall deliver a CAD model of the trapezium shaped EIB support structure to CGS



Due date: January 2003

· CGS shall perform a preliminary study on the possibility/advantages to use an additional thermal link between the EIB support and the radiator.



Due date: March 2003 

· The possibility to perform a thermal test on the ECAL

· OPTION A: on a side wall of the ECal, equipped with several (~50) PMTs 

· OPTION B: on a lateral panel already available at LAPP 
has been discussed. 

Decision to be taken (F. Cervelli) at TIM, January 2003

