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PANDA Fw Endcap EMC: insertion and cooling

Herbert Lohner, Ganesh Tambave
Henk Smit, Riemer Bergsma

(mech. engineering),
Annelie Kluttig (research engineer),
KVI Groningen

model for inserting endcap into
solenoid

Unigraphics FEM implementation:
thermal insulation and cooling
by dry N2

universityof  09.09.09 H. Léhner - PANDA-FwENndcapEMC 1

groningen




current frame size

with space available for

electronics
between endcap and
mounting frame
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CRANE
CABLES

t r an S p O rt MOUNTING FRAME

SUPPORTING-POINTS

FW ENDCAFP

by crane
using lifting points
on the bottom of the frame:

maintaining stability of the frame
during transport

DISC-DIRC

LIFTING-POINTS P TROLLY
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ALIGNING & SUPPORTING POINTS
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frame for
Insertion:

SUPPORT BOLTED ON MAGNET

temporarily
attached to the solenoio
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rolling-in
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Space required
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front cooling
T=20°C

Thermal Hernk plus shield_siml 3 Fixed B ip shield Result Thermo! Henk plus shield_siml 3 fixed temp cold shield Result
%Odd Case |, Stagif 5§epll * Load Case |. Static Step |

emperobure - MNodal, colar T - |4

Mim s -Z2.503e+001, Max = 1.855=+001, SHRSTaEVES oa Scalar

Mim i -2.503e+001, Max @ 1.995e+001, C
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— 2.500e+001
— 1.21ze+00)
T: _250(  — -2.5008+00]
— B.410=+000
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R & 2.301e+00]
5 =t en6D -2.501e+00]
-6, 450 +000 -Z2.501e+00]
-1.017e400] -2.501e+00]
negligible
=1 e rBRes LUl -2.502e+00]
temperature
2. 4030 +00)
e -2.5026+00]

gradient in
crystals

Z

i)
-2.#@3e+001
\\‘z

shield facing the crystals kept at -25°C
how can we achieve this?
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composite shield

lightweight polymethacrylimide low density rigid foam «———— 22 MM Rohacell
k=0.03 W/(K m) 1 mm Al

«— 3 mm N, at T=-25°C

"\\ 1 mm AI
no contact yet!

L

moderate dry N, flow in 3 mm gap: 5 m/s
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composite shield + front cooling

Thermol Hernk plus composite shield_ & i i sec Result
Load Caose |, Stabic Step | y

Temperatbure - MNodal .. Scalar
Mim 2 -2.503=2+001, Moax = 1 .75 1le+00

— 1.751e+00]
— 1 .396=+00]
— |l .04Z2e+00]
— B.B71le+C00
— 3.327e+000
2. 18Bhe-G01
-3.763=e+000
-7 L. 307e+000
-1.0B5e+001
-l .44 0e+00]
-1 TOe+ 0]
‘2,k496+00]

-2, B03e+00]
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composite thermal shield:

Thermol Henk plus composite shield_sim]
Load Case |, Stabic Skep |

Tempercbure -

Mim s

-Z2.903e+001,

4344001

-2.440e+00]

-2 . 446e+00]

. 452e+001

.457e+00]

4632+ 001

.469e+00]

A474e+00]

.480e+00]

-2 .4B6e+00]

-2

—2

492e+00]

497e+00]

A

-E.é%eﬂ}[]]
k4
z
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panda

1.753ler00],

T—

t cold shield 5 m sec Result

ca. 1K
temperature
gradient in
crystals

25 mm Rohacell, 3mm dry N, at T=-25°C between 2x 1mm Al
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dry N2 mounting plate Insulation
H. Lohner - PANDA-FwENndcapEMC 11

universityof  (09.09.09

groningen




C ﬁta nda

loads applied to FEM

ambient temperature of 35°C

’iliw 'Iﬁ ‘“ ” i'” i“isllli | ” |i|'||I'|I'

y free convection
“” !“ + Sk 2

r‘i“' .
. (0 the enviroment

_g_lii-

heat sink at -25°C
mounting plate

: 3 with pipes
L flowing cooling liquid
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summary

Insertion of FWEndcap EMC (+DiscDIRC)
requires

2m space in front of solenoid,

a crane,

a frame attached temporarily to the solenoid

FEM implementation of FwEndcap EMC
with cooling supported by N, flow:

FEM structure is ready,

calculations need to be done

o

universityof  09.09.09 H. Léhner - PANDA-FwENndcapEMC 13

groningen




	PANDA Fw Endcap EMC: insertion and cooling
	current frame size
	transport
	alignment and supports
	frame for�insertion:
	rolling-in
	space required
	front cooling
	composite shield
	composite shield + front cooling
	FEM implementation in quarter endcap
	loads applied to FEM
	summary

