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Main structure of ECAL

The main structure of ECAL is made of carbon fiber reinforced epoxy (CFRP). The barrel is divided
iInto 16 parts in the ring direction and 15 parts in the Z direction, and each cell has a BGO module.

The thickness of the ring is 3mm , and Z-beam is 5mm. the thickness of inner skin is 5Smm.The weight
of the main structure is 1220 kg.



Mechanical structure of ECAL

Cooling tubes

Connecting flange

BGO modules

Main structure

HCAL+ ECAL ECAL



FEA of Main structure

Material :T700 reinforced
epoxy resin.

When TSAIW=1, material
begins to fail. According to
the results 0.117,
safety factor of this structure
is 1/0.117=8.5.

Elements (type: shell) Loads (Gravity+150t static load) Constraint (ends fixed)

Max 0.117

TSAIW

Mises stress Deformation
(Failure parameters of composite materials)




Structure of BGO module

Copper sheet
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BGO + Protective shell

CFRP plate

CFRP plate
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Module fixation

Each module fixed into the main structure by bottom bolts. Four heat
dissipation pipes installed at the top of each row of modules.
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JOURNAL OF MATERIALS SCIENCE LETTERS 4 (1985) 779-782

Monocrystalline bismuth germanate Bi,Ge;0,, (BGO)
recent results on mechanical properties

MICHEL LEBEAU
LAPP, Laboratoire d’Annecy-le-Vieux de Physique des Particules, 74019 Annecy-le-Vieux, Cedex,

France = S
B A+ ¥ /130.5MPa
m All the tests are recorded in Table II. v
guiding axte [] | TABLE II Flexural tests on Bi,Ge,0,, 5.856
i ,)eights
. ___‘r/’ Test number oR (hbar) [ Loaded volume Ijoadmg
! ——! _~<entral pin-support (mm 3) time (h)
' I (a) Four-point bending tests
endoguide L 5{/ N Sndpin-Sugport 1 4.05 816
ol — 2 4.4 816
_%’_ Ea \_\ side quiding pin 3 4‘0 816
! 5 2.97 816 0.5 =| = I
o 6 2.90 816 16 RAZH0.96mm
sample deflecti 7 3.0 1360
measuremen 8 2 .1 1 ] 360
9 3.43% 1360
10 3.06 1360 11
Figure 2 Four-point bending test set-up.
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Cooling system of ECAL

Cooling system for 1/32 barrel
42\ for each module (15mW/channel)

Cooling medium: 10C° water

_—

inlet S > outlet
Copper sheet:0.5mm
Low Temp: 10°C (283. 15K)
. Jempeane + : 0
original Three channels + 40g/s flow High Temp: 28.9°C (302.014K)
L —
Version 2.973e+02
- i 2.831e+02
Optima| Copper sheet:1mm
L Four channels + 100g/s flow Low Temp: 10°C
Version . 0
High Temp: 17.8C
_ [ & S
I n | et 10 10.78 11.56 12.34 13.11 13.89 14.67 15.45 16.23 17.01 17.79
—
4—
outlet

Next step, we will optimize the location of heating elements of PCB and add insulation between BGO and PCB.



S5 RERITOTE R
4 . & fo] SR R F
] BLE #5135 W GUEH INTE R & b AL B B T & . LR
S | | k. <
T700 I ¥HTBH R T 20.68mm<
2R . mIEEELNR Va0 HR B ER T 13.65mm- 7Rl T700 T700
e T3 1507 135T
L T, 227mm  20.68
!
I l
S
ﬁ%%l%éb%ﬁ 34 LA e o s .
EMH%ﬁm%&ﬂ
FEERSEE, FmXET
TATE., ITEZEREY
&, IERTTE AR
BHEELIR,
:"“.‘1".‘ f : m 13.79 18.3866 v
B,E'ij(ﬁry;%ZZ]mm 1700 THHHEZER

S e 3R B 25 3R



ECALAL IR T3

D a#
10/11/2024

il



Structure of BGO module

Copper sheet

= o

BGO + Protective shell

CFRP plate

CFRP plate
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