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The Latest PID Performance of TPC and OTK (TOF)

» Efficiencies of particles penetrating the ITK (3 barrels), TPC (half TPC), and OTK (barrel) at a
polar angle of 6=60°. The cutoff momenta are P~0.3 GeV/c (P; ~0.3 GeV/c) for the ITK, P~0.7
GeV/c (P; ~0.6 GeV/c) for the TPC, and P~1 GeV/c (P; ~0.9 GeV/c) for the OTK, respectively.
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* The latest PID separation power of the TOF and TPC at a polar angle of 8=60° .
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OTK Thermal Simulation

Full thermal simulation of the OTK barrel stave (~¥6 m):

Incorporating all detailed mechanical and cooling structures, including sensors, carbon fiber
honeycomb, cooling pipes, and coolant fluid, ...
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L=5680 mm

Sensor:0.3 mm ——
Carbon fiber plane: 0.3 mm

Carbon fiber honeycomb: 2.4 mm

Carbon fiber plane: 0.3 mm PCB 1.2 mm

Titanium cooling pipe (CO2) High thermal conductivity foam
ID:1.6 mm OD: 2.0 mm

The total height of ladder and its cooling support: 1.12 cm



OTK Thermal Simulation with Nominal Pipes (1)
ID 1.6 mm OD: 2 mm
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Honeycomb filled with poco foa ase thermal conductivity
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Ky @20C Kz @20C

(w/miq TiM owar”
Poco08 0.56 54.5 57.5 135
Poco09 0.41 51 53:5 55
contour-1
Static Temperature
73.20
l 66.72 Heat flux:
60.24

. Velocity inlet: 2 m/s 300 mW/cm?

r 47.27

! 40.79 —_---Hl.———
st Inlet water temperature: 5°C

27.83

I21.35 Outlet water temperature: 66.3 °C

14.86

Bl Inlet gauge pressure:3.92 atmospheres
[c]



OTK Thermal Simulation with Nominal Pipes (2)
ID: 1.6 mm OD: 2 mm
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Honeycomb filled with poco foam to increase thermal conductivity
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Ky @20C Kz @20C
(W/mK) (W/mK)
“TIM tower”
Poco08 0.56 54.5 75 135
Poco09 0.41 51 53.5 55

contour-1
Static Temperature

16.72

Heat flux:
300 mW/cm?

15.71
14.71

s Velocity inlet: 20 m/s
——————————————

12.69

11.68

Lo Inlet water temperature: 5°C

e Outlet water temperature:11.06 °C
Inlet gauge pressure: 178.7 atmospheres

[e]

This flow rate is theoretical, and the inlet gauge pressure of 178 atm cannot be achieved.



OTK Thermal Simulation with Larger Pipes
ID: 1.6 mm OD: 2 mm Yujie LI and Quan JI
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ID: 5mm OD: 5.5 mm‘

Too small diameter flow cannot meet the cooling requirements, so increase
the pipe diameter.

contour-1
Static Temperature

14.64

13.78 Heat f|UX:

12.92

= Velocity inlet:2 m/s 300 mW/cm?
—

11.20

10.34

9.49 —

o Inlet water temperature: 5°C
Outlet water temperature: 10.4°C
g Inlet gauge pressure:0.73 atmospheres

This configuration fulfills the requirement.
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Water Inlet From Two Ends

r-1

Static Temperature

[c]

14.61
o Heat flux: 300 mW/cm?2
12.02

I e e e——

A: Steady-State Thermal
Temperature 2
Type: Temperature

Unit: °C
Time: 1

2024/11/23 1317

13.236
1238

11.524
10.668
9.8115
8.9554

5.5307 Min

.»  Velocity inlet:2m/s (ID: 5 mm) Inlet water temperature: 5°C

771 Outlet water temperature: 10.4°C

i Inlet gauge pressure:0.73 atmospheres
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Using a 5 °C, 2 m/s water inlet (ID: 5 mm) from two ends, the maximum
temperature difference on one sensor is ~4 °C.



Water Inlet From One End
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Inlet water temperature: 5°C

Outlet water temperature: 10.4°C

6.91

Inlet gauge pressure:0.73 atmospheres

A: Steady-State Thermal
Temperature 2

Type: Temperature

Unit: °C

Time: 1

2024/11/22 10:03

8.3024 Max
E 7.9825
7.6626

7.3427
7.0227
6.7028
6.3829
6.063
5.7431
5.4232 Min
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Using a 5 °C, 2 m/s water inlet (ID: 5 mm) from one end, the maximum
temperature difference on one sensor is ~2.9 °C.
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Silicon Tracker TDR Drafting

Chapter 5 Silicon Trackers
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The Latest PID Performance of TPC and OTK (TOF)

» Efficiencies of particles penetrating the ITK (3 barrels), TPC (half TPC), and OTK (barrel) at a
polar angle of 6=85°. The cutoff momenta are P; ~0.3 GeV/c for the ITK, P; ~0.6 GeV/c for
the TPC, and Py ~0.9 GeV/c for the OTK, respectively.
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The Latest PID Performance of TPC and OTK (TOF)

» Efficiencies of particles penetrating the ITK (3 barrels), TPC (half TPC), and OTK (barrel) at a
polar angle of 6=60°. The cutoff momenta are P; ~0.3 GeV/c for the ITK, P; ~0.6 GeV/c for

the TPC, and P; ~0.9 GeV/c for the OTK, respectively.
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