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Study of Heat Transfer Performance of Vapor Chamber with Metal Powder Sintered
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High-end servers for Artificial Intelligence (AI) are keep growing fast, which brings new
challenges for cooling system of high heat densities processors, a better cooling solution is required. In
this study, a vapor chamber heat spreader for high heat flux processor have been experimentally studying
with different heat source size which imitates for different processor die size. In this work, Vapor
Chamber heat spreader solution is always performed better than that in solid copper heat spreader at any
heat source size. The smaller heater size is the better performance for the vapor chamber over that solid
heat spreader. At 15x15mm heat source size and identical operating conditions, vapor chamber can
reduce heat source temperature up to -17°C compared to solid copper heat spreader. In this work,
developed vapor chamber heat spreader also can perform well at 200W/cm? heat flux.
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Table.1 Test conditions.

> - Dimension of VC [cm’] 5.5x5.5%0.4
N
| Y X
N == Area of heat source [cm?] 1.0x1.0/1.5%1.5/2.5x2.5
I\ | - 9 Sample -
*‘,‘ M ﬁ I }mx : Cooling water temp. [°C] 60+2
\ Water flow rate [L/min] 0.5
o 1 O [W] 50-600
Tepy
o TCPB
olcp:
olcpi
Cold Plate Bottom
Fig.1 Schematic image of test setup
and thermocouple positions.
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Fig.4 Temperature distribution of cold plate at 200W.
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