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N SUPPORT FRAME "WeP
INFN . e
- The support frameis the main strlpctural element of the whole MVD’s sub-structures.
The barrel and the disks elements must be suspended and kept in place.

The barrel and the disks servi CeS must be routed and supported.

A full prototype has been built fqllowmg the guidelines from the FEA

sandwich structure "'
> 1 skin - 4 plies of carbon fibre MSSJ/LTMIIIO (0°, 45°, 90°, 135°)
» core = Rohacell 511G
> 1 skin - 4 plies of carbon fibre MSSJ/LTMIIQ (0°, 45°, 90°, 135°)

\

Total thickness =2 4mm

inner redtns= 137 mh End llfings (epoxy glass reinforce Q@ g
outer radius = 141 mm Riichl‘jng EPM203) and ancilla ' < © ny,
Length = 460 mm parts (Hokotol aluminum harc @ \
Radiation Length X/Xo~0,4% alloy) ?ehvered in December /
| January.
Final h§sembly Started.

Load test is in preparatl_pn.
] e

Two half frame has been
delivered in June 2010.
Geometrical properties has
been ,‘surveiyed
| Ovel‘all dimensions are in
line ]Wlth th:e tolerances
R ou o reql][ested | ‘ X
G. GIRAUDO -' !- GSl — 14/03/ 2011

| i




——————

/j INSTALLATION PROCEDURE — MV D ASSEMBLY M_V?
INFN e

" ASSEMBLY SEQUENCE (PROPOSAL — HALF MVD)

|

* Frame J
» Mechanical locking in position on a stand
e Barrel Strips :
» Mechanical locking in position on the frame
> Routing of the services
» Tests (Electrical & Pressure)
* Disks Strips
» Mechanical locklng in position on the frame
» Routing of the services
» Tests (Electrical & Pressure)
* Barrel Pixel
» Mechanical locking in-position on the frame
> Routing of the services .
»> Tests (Electrical & Pressure)
* Disks Pixel £ -
» Mechanical locklng in position on the frame
» Routing of the services ’
> Tests (Electrical & Pressure)
* Survey (?) ;
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MV D INTEGRATION IN PANDA

TR 15t step: cross pipe in position.
> Manufpcturing tolerances.
> Assembly tolerances.
<> 0?8 mm clearance
between beam pipe and

2 step: Half MVD in ‘position.

» Services: routing & connection.
» Tests ’
» Survey (?)

!

|

4t step: STT/TPC in position. |

5% step: Frame inserted into maénet.

> Final services connection.

> Tests ;‘ L

» Final survey i ¢

Possible interaction with Backward EMC sup'lport.
J

G. GIRAUDO WAY,

-.““-‘-Key points for

3rd step: 2" Half MVD in position.
» Services: routing & connection.
> Tests
> Survey (?)

Services connection need dummy patch

panels.




MVD PIXELS MECHM MVP
1da

BARREL - Two Layers
LAYER 1 = 14 super-modules
LAYER 2 -2 28 super-modules
DISKS - Six Planar Disks
DISKS1 & 2 - 16 modules
DISKS 3to 6 = 96 modules

2=95mm
2,=105 mm
overlap ~ 0.3 mm

b

LAYER 1 - 8+6 super-modules The_fuII assembly of each sub-system requires dedicated
g=44mm tooling, needed also for reference holes and reference

2:=56 mm surface machining in order to reach the requested accuracy.
overlap ~ 0.3 mm \

GSI —14/03/2011
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MV D PIXELS COOLING Mv

Line Profile

[X Auto Scale
DISKS 3, 4, 5, 6:
*FEM considering different parameters: : =
1. Different tube diameters %6 Profile Color
2. Different cooling tube numbers -
3. Different carbon foam thickness 20 _ Cse |
.TEST Of 2 prototyp$ o Temperature Line Profile
i Profile Statistics ;Z {Jﬂ\‘
i Average 326°C : a\jj ~
DISKS 1-2 (analyses not concluded): !] —— ﬂf\
*FEM : first ssimulations )
}
'
BARREL (analyses not concluded): j“ g S S T
4 P Piohleny: : 21,0 °C_Pal: 0 Emissivity:
.FEM Cons| den ng d|fferent pararneters I ‘ \\\ Line Profile X: 205 Y: 230 Temp: 21,0 °C Pal 0 Emissivity: 0,99
1 } - 40.6 [X Auto Scale
1. Different glues i 'l ™~ 04
2. Different carbon foam thickness a! | ::

3. Different cooling tube numbers :

336 Redraw
*TEST of prototypes

320

04 Clear

8.8 Profile Color

 — 27.2
— 256
. = 246 Close
- -. . Temperature Line Profile
s

. Profile Statistics a1 11

} I Average 349°C 221 A, { ‘li f‘\/-,vn

| { Minimum  24.7°C jﬁ‘?‘m%
]r i Maximum  47.0°C P {
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MVD STRIPS MECHANICS KNV

panda

=

Strib Part - Support Cylinder

Dimension > Sv-3.3

Materials:

- CFK - Material with better performance
- Foam - Rohacell 51

M anufacturing:

- in progres

? Sljpport for the flexible tubes
? Load
? Cutouts

Strip Part — Shark Teeth

Dimension = Sv-3.3

Materials:

' -ICFK > Materiawith better performance
| - Foam - Rohacell 51"

Manufacturing:
| -0K
: Exact positioning of the detectors.

G. GIRAUDO GS| —14/03/2011
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- MVD STRIPS MECHANICS MNVD
INFN HEnga
‘ T FISTOA N RATE

Exact positioning - Clips

|
\ ' l - —— /.
-~ | = Clip \I
\.
v
R R
s \

Sédgezahn

Source: Lars Lambecht IKV
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Positi bn.df the tu,b_e‘ s 1
Support for the electronic

Dimension —
- Stiffness ? =

GSI — 14/03/2011
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) MV D STRIPS COOLING I‘.Q_v
INFN panda
‘ oD TS

Strip —lenght :
~ 315 mm
Max. length of the tube:
~ 800 mm
Tube
- Material: MP35N aloy
- Diameter: 2 mm
- wall thickness; 0.08 mm

Thermal transfer

- ? Thermal power

- ? Temperature difference
- ? Thermal resistance

- ?Glue

- ? Grease

- ? Pressure drop

..~ ?Mass flow

-'-

o
TG

‘\-
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INFN panda
{ e HYDRAULIC CIRCUIT for MIIVD SYSTEM (PIXEL + STRIP): FIRST EVALUATIONS
COOLING CIRCUITS
\
L
!.
OUTSIDE MAGNET INSIDE MAGNET INSIDE MVD
i
sl
¢; 6,5mm e ¢, 5Smm ¢ 2,5mm _ !
0,9 lit/min 0,9 lit/min 0,3 lit/ min 'l e _
| (¢.2mm.)
! |in MP35N
b ¢; 8 mm e ¢, 5Smm . 2.5mm
N 0,9 lit/min 0,9 lit/min l : 0,3lit/min |
R i
!
|
I.
!
OUTSIDE MAGNET INSIDE MAGNET INSIDE MVD gi' -\."‘--__\‘
> |I ‘! R .
¢; 6,5mm - = ¢, 5mm ¢, 2,5mm | 3 ‘\"‘-«.___
0,6 lit/min 0,6 lit/min 0,3 lit/min 'l 1 U tubes -‘_
] : (¢.2mm.) =
' lin MP35N N
- ¢, 6,5 mm =< ¢, 5Smm ¢, 2,5mm PR "*-._‘_-
) 0,6 lit/min 0,6 lit/min l 03lit/min | |} _~
i .‘
3 !
J 3
] 1
| :
F
|
G. GIRAUDO l‘
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) MV

I N F N B i:_l o n = |
7 HYDRAULIC CIRCUIT for MVD SYSTEM (PIXEL + STRIP): FIRST EVALUATIONS
PIXEL:
TUBE LENGHTS:

* 35 m INLET outside the magnet
* 2 m INLET inside the magnet
*1 min the MVD
* 2 m RETURN inside the magnet
* 35 m RETURN outside the magnet
WATER VOLUME: about 55 liters
MASS FLOW RATE: about 15 lit/min
TUBE NUMBER: 20 INLET tubes + 20 RETURN tubes
TUBE MODULARITY: 11 circuits with 3 U tubes + 8 circuits with 2 U tubes (0,3 lit/min each)

STRIP:
TUBE LENGHTS:
* 35 m INLET outside the magnet
* 2 m INLET inside the magnet
*1 m in the MVD
* 2 m RETURN inside the magnet
*35 m RETURN outside the magnet
WATER VOLUME: about 40 liters
MASS FLOW RATE: about 10 lit/min
TUBE NUMBER: 15 INLET tubes + 15 RETURN tubes
TUBE MODULARITY: 3/6 circuits with 3U tubes + 11/6 circuits with 2 U tubes [+ 2 for 1U tube}.(0,3 lit/min each)

SUMMARING

* About 100 lit (PIXEL + STRIP)
« About 30 lit/min (PIXEL + STRIP)
« 70 Tubes (PIXEL + STRIP, INLET + RETURN)

G. GIRAUDO GSl —14/03/2011



) MV

[AICAL panda
UBATED TUBES

\ COOLING PLANT VERY PRELIMINARY

CONTROL RACK

BOARD
%- ETURN LINES
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