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Agenda
~ CAE (Computer Aided Engineering)
~» Thermal Evaluation in Server
~ Air Cooling
e Compact Model by Numerical Wind Tunnel
e Heat Sink Design
e Heat Sink Optimization
~ Liquid Cooling
e Cold Plate Design
e CDU Rack Level Simulation
e Immersion Cooling Application
» Summary




CAE (Computer Aided Engineering)
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Thermal Evaluation in Server

DIMM CPU Heat Sink Fan
Air Shroud

Cooling Solutions :

| Air Cooling Liquid Cooling

Heat Sink Design « Cold Plate Design
Optimization « Rack Level Design
Immersion Cooling

DPU

HDD | Cable Routing

» Critical components temperature, air flow, vents ratio, air shroud design
are supposed to be evaluated by simulation in early design stage.

Grid Management
Is important !



-cAir Cooling




|
Compact Model by Numerical Wind Tunnel |
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« Save grid amount and computing time.
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Fluid Properties

Fluid Density: |1.1614 [kg/m"3]
Fluid Viscosity: |0.0000184 [N-s/m~2]
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Step 1 : Upload the Text File
ﬂ FIOTHERM Macro: Advanced Resistance V1.0
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Pressure Drop Data [m/s, Pa]
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Step 3 : Generate FloXML File




Heat Sink Design

Stand- Include Remove Enlarae
flone’ M system ‘Active Fan‘ Fin Ar?ea Sl 923
Heat Sink Fan Fan *4 pcs

Active Fan Derating 1.0 0.9 n/a n/a Active 9225 Fan
System_ Fan n/a 0.9 0.9 0.9
Derating
CPU Heat Sink .
Air Elow (CFM) 35.8 44 8 46.3 48.9
System Outlet A\
Air Elow (CFM) 35.8 221 232 230 A
Ta (°C) 35.1 35.5 37.1 36.2
Tc (°C) 72.4 67.4 66.9 64.8 _
Rca (°C/W) 0.093 0.080 0.075 0.072 Virtual Vi

« We could know the impact promptly with various solutions by CAE.




Heat Sink Optimization |

¥# Front Heat Sink : Number of Intemal Fins | 62 57 52 a7

Scenario 1 Scenario 2 Scenario 3

@ Rear Heat Sink : Number of Internal Fins |62 62 62 62
] . ] : Solution Status Unsolved Unsclved Unsolved Unsolved
Air flow direction ; Store Results?  Ful Full Ful Full
; Initialize From | Mo Project | Bsse Project Base Project Base Project

\@3 Front HS Tcase: Tempemtug( C) o~ .k 3

l " Rear HS Tease: -Ql'em"‘

| HS fin set comparison
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« Command Center could deal with several cases with various parameters.
And find out the best and optimum solution in specific boundary condition.



Liquid Cooling




Cold Plate Design
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Tcase point | Spec Spht flow : -‘ ' Stl’alght flow =——=Qperating Pressure ==—=3X Operating Pressure
E P& Max. temp | ave. Temp | Max. temp | ave. Temp ‘ ‘
GPU 775 695 | 674 67.5 64.2 Time and safety factor is defin
HBM _[66.7 | 641 | 63.0 64.2 61.6 standard # IEC FDIS 62368-

Cold Plate Design by Simulation:
« Thermal Performance Comparison
« Pressure Drop Evaluation




CDU Rack Level Simulation

Operating Point Simulatiori_
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. 8 Sets System in Rack (42U)
Manifold |cDU Flow Rate : 63 LPM

System Flow Rate : 7.9 LPM

Manifold

« We could know CDU cooling capability by rack level simulation.



Immersion Cooling Application

Coolant Qutlet

Air Cooling Heat Sink |
Coolant Attribution :
Conductivity : 0.152 W/mk
Viscosity : 5.1805 N s/m”2 |
Density : 778.5 Kg/m*3 L L
Specific Heat : 2263.55 J/ Kg K A% . L.
Expansivity : 0.0007 1/K Simulatijon
Tank -
62 Heat Sink Optimization
2U4N 63 :’
o 62 . :
System ~— % B4 -o-Fin Thickness
Q
; 60 =2=Fin Thi kneS :
Equalization | 38 | ‘L
Plate 57 ‘
1.0 1.5 20 25 30 35 40 45 5.0
Fin Gap (mm)

1 .+ Savecostof expensive coolant by preliminary simulation.
g Coolant Inlet - To optimize heat sink with various coolant viscosity.




Summary
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Cost & Time

Investment

(Resource, Cost,
Time, Manpower)

CAE Design
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Products Development Process

» CAE improves design quality and saves cost/time significantly.
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