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NUMERICAL STUDY OF CHIP COOLING ENHANCEMENT WITH EVAPORATING MIST FLOW

S.E. Roh, D. Kim and G. Son’
Dept. of Mechanical Engineering, Sogang Univ.

The heat transfer enhancement of heat sink with mist flow is studied numerically by solving the conservation
equations for mass, momentum and energy in the continuous and dispersed phases. A Lagrangian method is used
for tracing dispersed water droplets in the heat sink and an Eulerian species transport model for air and steam
mixture. The continuous and dispersed phases are interacted with the drag and evaporation source terms. The
computed results show that addition of evaporating mist droplets enhances the cooling performance of heat sink
significantly.
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Fig. 1 Configuration of heat sink for the mist flow simulation:
(a) isometric view and (b) front view
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Fig. 2 Variation of temperature field for q,=1 W/cm®:

(a) air cooling and (b) mist cooling
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Fig. 3 Variation of mass fraction of steam field of mist cooling

for gw=1 W/ cm’
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Fig. 4 Variation of temperature profile at z/Z=1:
(a) air cooling and (b) mist cooling
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(c)
Fig. 5 Variation of temperature field for q,=4.9 W/em®:
(a) air cooling (m,/m=0),
(b) mist cooling (m,/m=1%) and
(c) high-density mist cooling (m,/m=10%)
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Fig. 6 Variation of temperature field for q,=4.9 W/cm®:
(a) localized air cooling (typel),
(b) localized air & mist flow cooling (type2) and
(c) uniform air & localized mist cooling (type3)
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Fig. 7 Velocity field at y/H=0.5: (a) uniform air flow,
(b) localized air flow, (c) uniform air & mist flow,
(d) localized air & mist flow and
(e) uniform air & localized mist flow
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(b)

Fig. 8 Variation of temperature field for dp=5 pm, qy=4.9 W/em’
(a) uniform air & mist cooling and
(b) uniform air & localized mist cooling
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Fig. 9 Variation of mass fraction of steam field for dpe=5 um, q,=
4.9 W/em’: (a) uniform air & mist cooling and (b) uniform
air & localized mist cooling
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