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Part Name Thermal Thickness
== —— —— a2 ASIC, 300
Conductivity (um) — ouem

(W /mK) Glue, 120um (+/- 40um) \_\*
Readout hybrid, 400 /- 20
ROC and ASIC 0.97 400 and 300 e 1200 (o1 40 __,%‘ sadoutihybrid, 400um (+/- 20 um)
PCB/Kapton vor1a0um (e dbum) T P
( Silicon sensor, ~200um (typical of HPK)

Module support/cooling Hybrid Flex (~200um)

Silicon Module 148 200
Carbon Face Kxx - 180 200
aEEEEEEENNENN
Sheet Kyy - 150 gnunt ."l..
Kzz - 1.36 .0‘ d
Carbon Foam 25 6420 Y %
Loctite Epoxy 1.28 120 " EEsEgmEEmunn I—»
(Glue) |
1
Stainless Steel 16 716 |
HIHIEIHIEl8]E
L,
ASIC A
Readout Glue | |
Hybrid \
Slue ]
Silicon
Sensor Module support and cooling
Hybrid

Flex
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Heat transfer coefficient estimated to be (h) 1000 W/m?K decaying down to 360
W/m3K (at outlet) --

k -Nuj
Tl
Nusselt number (Nuy)
O Need better pressure inlet and pressure (é) (Re — 1000)Pr
outlet understanding for refining the = = -
simulations further 1+ 12.7 (g) ((Pr)3—1)

O Heat transfer coefficients in a pipe for water
at room temp and pipe diameter of 5 mm
used for the current estimation of h.

For laminar flow in a pipe at room temp we
found out the Prandtl (Pr) and Reynolds (Re)
numbers using (Gnielinski,1976) and first
Petukhov eq. (1970) :

O Please can Yi/NCKU help with this — cross f =(0.790InRe — 1.64)"(—2)

?
check my numbers For flow conditions Re ~ 250,000

L = length (function of x); k = conductive heat
transfer coefficient (W/mK)
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Unit °C
Convective heat loss from edge of the stave affects the
29.409 Max

26,554 temperature profile for the last sensor

27.699
26.844
25,989
25.134
24,279
23,424
22,500
21.714 Min
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37.826 Max
36.357 _ .
34,888 Water cooling at +18°C
33.419

31.95

30.481 T - ————————
23.011 : oE B T S R LT T L R R R EEEE

175 2 e R j [ — i
26,073
24.604 Min

Unit °C
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Next steps =

1. Bond the honeycomb

2. Router CNC the height of the
honeycomb + carbon foam

3. Groove for cooling pipe

4. Trim structure into half

5. Bond pieces to make a ~1m
halfSTAVE
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O Satellite event --
https://indico.cern.ch/event/1371986/

EPIC Detector Mechanics & Integration workshop

Mechanics
Materials

28 May 2024

Thermal Management . Purdue University “
Americallndianallndianapolis timezone
[CEM — 10:30 Introductlon & local welcome: Working Title: TBA
R =V —. 11:00 Coffee break ® 30m
RREV — 12:30 Sesslon I: Global Mechanics & Integration
pFE< I — 14:00 Lunch break @® 1nh 30m
— _ _ '— JC= N — 1530 Sesslon II: Subdetector mechanics
15:30 SRR Coffee break ® 30m

> Satellite events

- EIC Mechanics

Workshop 28 May
-Mechanics R6ED 4
Session 31 May  £%-

A=l — 17:30 Sesslon lll: Subdetectors / Open discussion

Organizing Committee:
Eric Anderssen, Corrado Garg

Jung, Carlos Marinas, Andreas
r, Antti Onnela, Marco Oriunno,

orlaat, Georg Viehhauser.

Forum on Tracking Detector Mechanics link —

I' Local Organizers:

Benjamin Denos, Sushrut Karmarkar, Kristin Deweese
i . .

Contact & Information Sgtieh https://indico.cern.ch/event/1336746/

ftdm2024@purdue.edu
https://indico.cern.ch/e/ftdma24 [®]
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