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Nanofluids are engineered colloids, which find a wide range of
applications because of their enhancedheat transfer capacity.
The nanoparticles, homogeneously dispersed in the base fluid
(water in our case) inctrease the effective thermophysical
properties. Nanofluids find a wide range of allicatiosns in
biomedicines, industries, nuclear reactor cooling, and heat
exchangers. In this paper, ceramic nanofluids are used for the
enhancement of the heat carrying capacity of base fluid. The
thermal behaviour of the nanofluids is derived using the
available Nusselt number from the literature.Heat transfer is
calculated using practical Nusselt number range. The present
work aid in the flow characterization of nanofluids for different
geometric specification of flat plate solar collector and solar
ducts.
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1. Introduction
The enhancement of heat transfer characteristics of fluids can be characteristized by
calculatingNusselt number. In this paper, value of Nusselt number is calculated using three different
correlations, memtion in the upcoming sections. The correlations are obatined for flat tube for
different geometries, obtained from the literature. The geometries used for the analyses intent is
protrusions for flat tube and solar duct. The range of the parameters is taken from the performed
experiments and avialable work from various authors. The range of operating parameters are set
and the change of Nusselt number for distinct parameters is studied. The parameters used in the
present work are attack angle, long way length, short way length, Prandtl number, roughness pitch,
relative roughness height, relative print diameter, volume concentration.
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Authors have reported that the efficiency increases by increasing the glass transmissivity,
collector height and particle volume fraction fv in direct absorption solar collector[1]. Also, the
primary sedimentation parameter is flow velocity, which can be controlled by modifying the shape
of top and bottom head in solar flat plate collector[2]. Further, the glazing material used has low
iron content (<5%)for the reduction of heat infiltration from solar collector to ambient sink[3].
However, density of the nanofluid is proportional to the volume fraction of the nanoparticles [4],
which increases the required pumping power for the flow fo fluids.Furthermore, the performance
of a solar collector is influenced by orientation and tilt angle with the horizontalas the reference
plane [5].Also, use of nanofluid improvemesthe thermal conductivity of the fluid. Studies suggest
the enhancement of thermal conductivity due to dispersion of nanoparticles, increament of
turbulence, Brownian motion and thermophoresis[6].
2. Research Methodology

Geometry
Protrusions[7]

Table 1. Nusselt Number correlationused for the analyses
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3. Results and Analysis
3.1 Model 1
Figure 1 display thechange in Nusselt range for variation in Reynolds range for distinctive values of
frictional pitch. As the cost of Reynolds quantity growth, it's miles determined that the cost of
Nusselt quantity also increases. The graph is plotted for special values of relative roughness pitch.
The variety of relative roughness pitch is between 12 to 24. The graph shows a linear relation among
Reynolds wide variety and Nusselt wide variety for the particular range used inside thecorrelation.
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Figure 1.Change of Nusselt number with respect to Reynolds number for variation in roughness
characteristics
Figure 2 demonstrates the connection among Nusselt number and Reynolds number for varying
estimations of roughness characteristics. Observed behaviourfor Nusselt number increments with
increment for Reynolds number in specific scope of the relationship being utilized. The estimation
of Nusselt number additionally increment with increment in relative roughness height. This
proposes Nusselt number and relative roughness height are straightforwardly related for this
specific correlation.

Figure 2.Alteration of Nusselt number with respect to Reynolds number for different values of
relative roughness height
Figure 3 depicts that Nusselt range and Reynolds wide variety are directly proportional. Nusselt
quantity will increase with a growth in the value of Reynolds number. The graph is plotted for
distinct values of attack angle. The range of Nusselt number increases with growth within the attack
angle up to a value after which starts falling down. The present computational work shows range
for Nusselt number increment from 45 degrees to 60 ranges and then starts falling down as much
as seventy-five degrees.
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Figure 3.Alteration of Nusselt number with respect to Reynolds number for distinct attack angle
Model - 2
Figure 4 reflects the version of Nusselt number with distinct Reynolds number for a number
3000 to 8000. It replicates the range of Nusselt number increment with rise in Reynolds number.
The particle volume concentration is changed and graph among Reynolds range and Nusselt
number varies. The range of particle volume concentration is zero to 0.06. We have a look at that
the range of Nusselt number increasing with boom within the volume concentration of
nanoparticle.

Figure 4.Alteration of Nusselt number for Reynolds number with distinct particle volume
concentration
Figure 5 reflects thealteration of the Nusselt number with variation in Reynolds number range.
The graph proves the records that Reynolds number and Nusselt number are without delay
proportional and that they boom together. The graph is plotted for various values of Prandtl
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number. The range of Prandtl number for the correlation is between 1.988 to 13.44. With variation
in Prandtl number the Nusselt number has extended.

Figure 5.Alteration of Nusselt number with respect to Reynolds number for various distinct values
of Prandtl number
Model-3
Figure 6 suggests the variation of Nusselt number range with admire to Reynolds number. Obtained
value of Nusselt number will increase of Reynolds number. The above graph is plotted for various
values of relative long way length whose duration is among 25 to 37.50. Value of Nusselt number
changes with relative long length way period and then begins falling.

Figure 6. Variation of Nusselt number with respect to Reynolds number for various relative long
way length
Figure 7 shows the variation of Nusselt wide variety with Reynolds number range. Nusselt
number seems to increase with growth in Reynolds number. The above graph is plotted for specific
values of short way length. The range of Nusselt number will increase with growth in relative short
way length up to a sure limit and starts falling for increased value of relative short way length.
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Figure 7. Alteration of Nusselt number with respect to Reynolds number for various distinct value
of
short way length
Figure 8 indicates the version of Nusselt number with respect to Reynolds number. Observed
variation of Nusselt number increments with boom inside Reynolds number range. Nusselt number
is calculated for specific values of relative print diameter. Observed the range of Nusselt number
will increment as much as certain restrict with the print diameter but begins reducing after that
value.

Figure 8. Alteration of Nusselt number with Reynolds number for various distinct value of print
diameter
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4. Conclusion
Relation between Nusselt number and Reynolds number plotted for three distinct correlations.
Various parameters have been incorporated in the correlation and the range of the parameters is
kept specific for different configuartions. It is observed that the increase in Reynolds range,
increases the Nusselt number, therrby increasing the thermal performance of the system.
Increasing the volume concentration also results in an increase of Nusselt number. In model one,
the value of Nusselt number is seem to grow with frictional characteristics within the specified
range. But after a certain roughness value, Nusselt number starts decreasing. In case of flat tube,
Nusselt number elevateswith increased volume concentration and Prandtl number. Nusselt
number also elevates up to a certain limit of long way length and relative short way length. Nusselt
number was also observed to decrease after a certain value of relative print diameter.
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