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ANSYS MECHANICAL: FIXED, THE SOLVER WORKS.

LOCAL AIRFLOW PROFILES MEASUREMENTS: FOR DERIVING THE INLET AIR FOR SIMULATIONS.

TESTED: THE AIRFLOW WITH A DUCT AND SIMULATION AIRFLOW ARE NOT THE SAME AND NOT SIMILAR.

SELECTED AREA IN THE DUCT THAT CAN BE AS UNIFORM AS POSSIBLE.
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Local airspeed profile

X WRONG APPROACH
Inlet = fan speed (e.g. 7 m/s)
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Inlet derived from local airflow profile measurements
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Charaee==— Ajrspeed profile along the ladder

Measured local airflow profiles
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AIRFLOW ALONG THE LADDER IS NOT UNIFORM WITH A DUCT.
ONLY THE LAST 6 SENSORS SHOW MORE UNIFORM FLOW AND ARE USED FOR VALIDATION.
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NTC temperature profile
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AIRFLOW ALONG THE LADDER IS NOT UNIFORM WITH A DUCT.
ONLY THE LAST 6 SENSORS SHOW MORE UNIFORM FLOW AND ARE USED FOR VALIDATION.
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Mean temperature vs power with fits (cooling performance)
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NEW DUCT MEASUREMENTS ARE MARKED WITH PINK. REDUCES DISCREPANCY BETWEEN MEAS AND SIMULATED DELTA T.
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Measured air speed vs fan voltage at two distances and two flow configurations
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Eddies at longer distance are more defined and relatively well-measurable.
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Temperature profile along module, 3W

Fan
27.5 3 12v
== 10V
27.0 1 E- 8V
-4 6v
26.5 -

Temperature [°C]
N N
wn o
n =)

N
bl
<}

245 A

24.0

23.5 A

4 6
Position from inlet edge [cm]

AIRFLOW FROM THE LEFT TO THE RIGHT. 0, 2, 4, 6, 8 - MATRIX. 1, 3, 5, 7, 9 - PERIPHERY.
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Temperature profile along module, 7W
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AIRFLOW FROM THE LEFT TO THE RIGHT. 0, 2, 4, 6, 8 - MATRIX. 1, 3, 5, 7, 9 - PERIPHERY.




Ghassase=r Matrix/periphery partitions with 12Vfan

Power comparison for 12V fan
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AIRFLOW FROM THE LEFT TO THE RIGHT. 0, 2, 4, 6, 8 - MATRIX. 1, 3, 5, 7, 9 - PERIPHERY.
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Temperature versus local air speed, 3W
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AIRSPEED: INTERPOLATION BETWEEN 2 NEIGBORING POSITIONS OF AIRFLOW.
TEMPERATURE: STD DEV OF REPEATED MEASUREMENT OF THE SAME SENSOR.
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Cheraeee== Errors. Temperature vs Airspeed: 7W

Temperature versus local air speed, 7W
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Local measured air speed [m/s]

AIRSPEED: INTERPOLATION BETWEEN 2 NEIGBORING POSITIONS OF AIRFLOW.
TEMPERATURE: STD DEV OF REPEATED MEASUREMENT OF THE SAME SENSOR.
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