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C SormaEa L NIYERSITAT - Steady state simulations with 300 micron dummy

Received second fan and speed of air measurement device.
Constructed a duct.
Simulated the steady-state with gases (Full All-Si setup)

and transient with maximum temperature, heat flux, pressure and
shear stress (per segment — simplified segmented setup).
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COTTIMGEN frescommans Steady state simulations with 300 micron dummy: gases

Cooling Performance vs Gas Type (2.5 m/s inlet, SST)
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COTTINGEN fver commons Steady state simulations with 300 micron dummy: gases

AT vs Air [°C]

Relative Cooling Performance (50 iterations)
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( =5\ SERIEESISINMERSAT - Transient simulations with 300 micron dummy

6W, 0.2 m/s: absolute temperature

= 6W measured max-sensor mean
measured + repeat std
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NTC 5 selected sensors, maximum temperature each — from measurement (blue). Pink and gray —
simulation models.



( =5\ SERIEESISINMERSAT - Transient simulations with 300 micron dummy

7W k-omega, 2.5 m/s: individual surfaces, maximum wall temperature

—— solid_module:1507

—— wall-boundaries_to_air

24 1 wa\l—matr?x—l

—— wall-matrix-2
wall-matrix-3
wall-matrix-4
wall-periphery-1
wall-periphery-2

—— wall-periphery-3
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Maximum temperature of each segment (matrix-1 — closer to the airflow, matrix-4 — further).



( =5\ SERIEESISINMERSAT - Transient simulations with 300 micron dummy
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7W k-omega, 0.2 m/s: individual surfaces, maximum wall temperature
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With the change of the airflow speed, segments cool down in different manner.
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( =5\ SERIEESISINMERSAT - Transient simulations with 300 micron dummy

7W k-omega, 2.5 m/s: individual surfaces, area-weighted mean wall pressure
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Simulated pressure per segment: 7 W total power.



( =5\ SEREESISINVERSAT - Transient simulations with 300 micron

dummy

6W k-omega, 2.5 m/s: individual surfaces, area-weighted mean wall pressure

—— inlet
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Simulated pressure per segment: 6\W total power. No difference as expected.




( =5\ SERIEESISINMERSAT - Transient simulations with 300 micron dummy

6W k-omega, 0.2 m/s: individual surfaces, area-weighted mean wall pressure
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Simulated pressure per segment: 6W total power. Reduced inlet air speed.




( =5\ SERIEESISINMERSAT - Transient simulations with 300 micron dummy
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6W k-omega, 2.5 m/s: individual surfaces, area-weighted mean total surface heat flux
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Simulated heat flux per segment: 6W total power.



( =5\ SERIEESISINMERSAT - Transient simulations with 300 micron dummy
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6W k-omega, 0.2 m/s: individual surfaces, area-weighted mean total surface heat flux
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Simulated heat flux per segment: 6W total power. Reduced the inlet air speed.
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(= SERREESISIINYERSAT - Transient simulations with 300 micron dummy

Maximum wall temperature: Final value at end of transient
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(= SERREESISIINYERSAT - Transient simulations with 300 micron dummy

Maximum wall temperature: Time to 90% of final response, tqq [S]
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T90 - when the curve received 90% of it's final change.
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Transient simulations with 300 micron dummy
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6W: measurement, k-w and k-¢ for all inlet speeds

70 A = 2.5 m/s measurement = (.85 m/s measurement
== 2.5m/s k-w == 0.85 m/sk-w
== 2.5m/s k-g === 0.85m/sk-
mmmm 2.2 m/s measurement  mssm 0.2 m/s measurement
== 2.2 ms k-w == 0.2 mfs k-w
== 2.2misk-e === 0.2mfs k-
60 -

w
o
1

Maximum temperature, Tmax [°C]
B
o

W
(=]
L

20 -

0 100 200 300 400
Time [s]

4 inlet speed comparisons: 2.5, 2.2, 0.85, 0.2 m/s vs simulated.
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( 5\ SERREISEIONYERSTAT - Transient simulations with 300 micron dummy

Area-weighted mean wall shear stress: all powers, models and inlet speeds
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The change of the shear stress change depends on selected simulation model.
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