Design of High performanceliquid cold plate for | GBT cooling

Currently in electronics industry liquid cooling védely used to meet the
thermal requirement of high power density modulesl #ghe desire for
compact packaging. There are several advantagesiodg liquid cooling

over air cooling for thermal management of high powevices. First in
applications where power densities exceed the lohiair cooling, liquid

cooling is the only practical option. Liquid codlirfacilitates a compact
design to accommodate in lesser space requiremergeaxves better control
for heat load changes and higher reliability.

The objectives in the design of liquid cooling Qyﬂs\’a\re to create a
sufficient amount of total flow and to appropriatellistri@te the flow so as
to maintain the electronic component temperatulrﬁs@jesired level.
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Conventional liquid cold plates
available in the market are based on
the simple geometry like tube
embedded in base which may be two
pass, four pass or six pass. The
disadvantage of these cold plates is
that to get the uniform flow over the
entire base surface we need to
increase the flow passes which
increases the  pressure  drop
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significantly. Applied thermal technologies and Ahthermalloy identified
innovative cold plate geometries which have betermal performances
and much lesser pressure drop for specified flowr aonventional cold

plates.

To design a liquid cold plate,
first challenge is to decide on the
required flow rate and to fix the
pump characteristic. Based on the
thermal calculation the required flow
rate and the pumpbpharacteristic
were defined. With"the defined
pump characteri&tjcs several cold
plate geometr@s were created and
simulated eet the required cold
plate @ ormance. Different
geometﬁ‘e were studied to enhance
the. @‘t transfer coefficient and to

§®rmly spread the flow over base
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get minimum pressure drop.
. “Performance of several cold plates
~ was found to be better than the
aimed thermal performance and
incomparable in the market for same
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For comparison, the tested

values of col@bplate thermal resistance and pressinop between
convention \x pass cold plate and Applied-Aadesigned cold plate for
equal quu@&low rate are,

Ra (°C/W) AP (psi)
Conventional Six pass tube cold plate 0.01 7
Applied-Aavid cold plate design 0.0054 1.2



