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a) From air cooling to on-chip two-phase

cooling in datacenters:

- Better cooling performance

- Reduce the power consumption
- Allow the reuse of evacuated heat
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2 - Experimental System
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b) From pumped/compressed
to thermosyphon on-chip two-
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phase cooling in datacenters:

- Gravity driven
- No power consumption
- Passive system control
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3 - Dynamic modeling

al) Micro-evaporator

a2) Parallel Micro-evaporators
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a) Old proof of concept system

Proof test:

20.2 W/cm? (47W) freely removed with a mean chip tempera-
ture of 25.0°C and a saturation temperature of 21.3°C (R134a
refrigerant). Water inlet and outlet temperatures in the
condenser were respectively 10 and 19.2°C.

b) New 2U server thermosyphon demonstrator

e Demonstrator-like system Fiuing/vacuumﬂ‘"]

e About 80W of heat load R o

e Max height of 5cm
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nel evaporator | [ ]
Tube-in-tube water cooled | £
condenser gl %
Piping of 6mm external ’ 1
diameter @  Evaporator pint4mm
Also test with condenser . )
on the downcomer

a3) Micro-condenser /

Tube-in-tube condenser a4) Liquid Accumulator
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b1) Two-phase flow model b2) Old to New set of differential equations ¢) Best microchannel two-phase flow methods
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4 - Preliminary simulation results I ] 5 - Current work/Perspectives
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