OPEN aACCESS

International Journal of Engineering and Advanced Technology (IJEAT)

I SSN: 2249-8958 (Online), Volume-8 | ssue-6, August 2019

CFD Modeling on Thermal Management of IC
using Water Based Fe, Cu and Al Nanofluids
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Abstract: In unrelenting civility, CFD codes are developed and
simulated with water based Fe, Cu and Al nanofluids for
foreseeing the heat alarms of I1Cs. The convective governing
equalities of mass, force and drive are computed for envisaging
the thermal issues of ICs. The time pace selected throughout the
intact computation is 0.0001 s. The soundings affect CFD
forecasts of temperature curve, temperature arena plus fluid-solid
boundary temperature of IC. Corresponding fluid-solid
boundaries temperatures of 1C are viewed as 321, 309 and 313 K
for water based Fe, Cu and Al nanofluids, one-to-one. The
temperature of water-Cu nanofluid stands peak contiguous to the
IC locality as it stands far less than the chancy temperature limit
of 356 K. Further, the temperature of water-Cu nanofluid gently
drops with improvement in aloofness from IC. Afterwards, this
becomes surrounding temperature in the distant arena precinct.
The analogous tinted temperature curve stands accessible. In
addition, the congruent plot of temperature verses distance from
IC staysrevealed. The uneasiness of CFD compassionate position
nearby the conveniences of jargons.

Index Terms: CFD Codes, Temperature Control, Fe, Cu and Al
Nanofluids.

. INTRODUCTION

An echo of elevated thermal tolerancesin countless devices
frominterconnectsto server are showninfigure 1. Electronics
temperature control caught many routines for illustration. The
standard temperature control arrayed heretofore for instance,
atmospheric convection is inappropriate for extreme thermal
flux treatments. In the preceding years the strange way of
temperature control has compelled the researchers for the
infuriating of nanofluid temperature control.
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Figure 1. Progressive evolution of electronic devices
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The nanofluid temperature control is undeniably strong as
ambient temperature control is poor to deliver the drive as
well. Numerical and experimental reviews on heat spreading
over rectangular domain are existent in texts [1-7].
Computational and experimental work with solidification
remain perceptible as well [8-25].

Nevertheless of the evidences that the nanofluid cooling
equivocates the issues about the extreme heat battle as to
ambient temperature control and hence, the treatment of
nanofluid remains the significant drive of the extant
exploration. Here, the temperature control of electronics by
water based Fe, Cu and Al nanofluids are done numerically.

[I. DESCRIPTION OF PHYSICAL CHALLENGE

Figure 2 establishesthe physical issuein relation to the heat
evolution fromintegrated circuit (1C) indicating the foot edge.
Rest three edges are signposted through ambient situations.
Here, the temperature controls of electronics is done through
water based Fe, Cu and Al nanofluids. Besides, the
thermophysical and model data of nanoparticles reflected in
the existent analysis plus the ambient situation involved in the
current path simulations, are amalgamated in Table 1.
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Figure2. Illustrative sketch of 1C computational zone
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Table 1. Thermophysical properties and model data.

Nanoparticle Properties Fe Cu Al
Density, p (Kg.m>) 7875 | 8941 | 2701
Specific heat, Co (Jkg"K?) [ 451 |386 | 905
Heat conductivity, k|80 402 238
(W.mtK?

M odel Data Values

Cavity size 60 mm

ICsize 60 mm

Ambient temperature 300 K

IC heat transfer rate/area 70 W/cm®

I11. COMPUTATIONAL EXERCISE

As putative overhead, the figure 2 issues the CFD
workbench aimed at computing the physical topic course. To
facilitate the CFD forecasts the binding stages such as
constructing geometry and purview, meshing and
initialization are followed to run the simulation. Here, the
prevailing equalities (as termed below through equalities 1-4)
of mass, force and drive beside the edge states are chosen.
Linearized equalities are computed through the CFD codes.
After the development of computations, CFD codes form the
shapes and curls through that numerous graphs stand strained
to amalgam the CFD forecasts through the prognoses. With
the later dispensation the forecasts are scrupulously explored
intended for accepting overgenerous permeations.
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In the synchronous analysis, CFD codes remain devel oped
and executed with water based Fe, Cu besides Al nanofluids
for envisioning the heat concerns of ICs. The convective
governing equalities of mass, force and drive are computed
for envisaging the thermal issues of ICs. The time step chosen
all over the whole computation is 0.0001 s.

IV. RESULTSAND DISCUSSIONS

CFD codes are developed and accomplished with water
based Fe, Cu and Al nanofluids. It envisages the impacts on
temperature control of ICs. The soundings affect CFD
forecasts of temperature fields, temperature contours and
fluid-solid boundaries temperatures of ICs.
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Influence of Water-Fe Nanofluid on 1C Thermal Cooling

Figure 3 bares the CFD ridge of temperature field besides
the tinted measuring scale screening the temperature values
over K. It stands viewed at the documented archetype statuses
bearing in mind the water-Fe nanofluid for IC temperature
control. Thefluid-solid boundary temperature of IC isviewed
as 321 K. This stands far less than the chancy limit of 356 K
temperature wished for the objective of outwitting thermal
cataclysm of |C. The temperature of water-Fe nanofluid looks
extreme nearly 1C neighborhood.
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Figure 3. Temperaturefield with water -Fe nanofluid
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Also, the temperature of water-Fe nanofluid smoothly
drops with improvement in aloofness from IC. Afterwards,
this becomes surrounding temperature in the aloof arena
precinct. The equivalent tinted temperature contour remains
availablein figure 4 aswell.

Influence of Water-Cu Nanofluid on 1C Thermal Cooling

Figure 5 bares the CFD ridge of temperature field besides
the tinted measuring scale screening the temperature values
over K. It stands viewed at the documented archetype statuses
bearing in mind the water-Cu nanofluid for 1C temperature
control. Thefluid-solid boundary temperature of IC isviewed
as 309 K. This stands far less than the chancy limit of 356 K
temperature wished for the objective of outsmarting heat
commotion of I1C.
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Figure 5. Temperaturefield with water-Cu nanofluid

Figure 6. Temperatur e contour with water-Cu nanofluid

The temperature of water-copper nanofluid stays extreme
neighboring to the IC vicinity. Further, the temperature of
water-copper nanofluid gently drops with improvement in
aloofness from IC. Afterwards, this becomes surrounding
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temperature in the aloof arena precinct. The equivalent tinted
temperature contour remains available in figure 6 as well.
Influence of Water-Al Nanofluid on IC Thermal Cooling

Figure 7 bares the CFD prediction of temperature field
besides the tinted measuring scale screening the temperature
values over K.
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Figure 7. Temperaturefield with water-Al nanofluid

Figure 8. Temperature contour with water-Al nanofluid

It seems representative at the anticipatable essentia
prominences bearing in mind the water-Al nanofluid for IC
temperature control. The fluid-solid boundary temperature of
IC isviewed as 313 K. This stands far less than the chancy
limit of 356 K temperature wished for the objective of
outwitting thermal cataclysm of IC.
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Tritely, the temperature of water-Al nanofluid stands peak
contiguous to the IC locality. Further, the temperature of
water-Al  nanofluid gently drops with improvement in
aloofness from IC. Afterwards, this becomes surrounding
temperaturein the distant arena precinct. The consistent tinted
temperature plot remains accessible in figure 8.

Table 2 summarizes the fluid-solid boundaries
temperatures of 1Cswitnessed with water based Fe, Cu and Al
nanofluids. Though the trends of fields/contours results are
similar, however, the discrepancies are caused by the
distinctions within nanoparticles’ thermophysical properties
agglomerated inside table 1. Figure 9 displays the equivalent
plot of 1C temperature verses nanofluid.

Table 2. Summary of |C temperatures along with nanofluids.

Nanofluid IC Temperature (K)
Water-Fe 321
Water-Cu 309
Water-Al 313
330
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Figure 9. I C temperature vs. nanofluid

V. CONCLUSION

In committed responsiveness, CFD codes are established
and set out with water based Fe, Cu and Al nanofluids for
envisioning the heat alarms of 1Cs. The convective governing
equalities of mass, force and drive are computed for
envisaging the thermal issues of 1Cs. The time pace selected
throughout the intact computation is 0.0001 s. The soundings
affect CFD forecasts of temperature field, temperature
contour and fluid-solid boundary temperature of IC.
Corresponding fluid-solid boundaries temperatures of IC are
viewed as 321, 309 and 313 K for water based Fe, Cu and Al
nanofluids, one-to-one. The temperature of water-Cu
nanofluid remains top neighboring to the IC neighborhood,
nonetheless, it stands pretty below the dangerous temperature
limit of 356 K. Additionally, the temperature of water-copper
nanofluid gently drops with improvement in aloofness from
IC. Afterwards, this becomes surrounding temperature in the
distant arena precinct. The analogous tinted temperature
curve stands accessible. Besides, the harmonizing graph of
temperature against distance from IC stays exposed. The
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establishment of CFD exploration remain along with the
sensitivities of presentations.
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