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Abstract
The paper deals with the tentative survey on the heat transfer and pressure drop
characteristics of CNT glaze on a stainless steel substrate in a rectangular comprehensive
channel with water as the working fluid. The extremely high thermal conductivity of individual
carbon nanotubes was predicted hypothetically and pragmatic experimentally. Under both,
laminar and turbulent flow conditions, the experiments were conducted with Reynolds number
unpredictable from 500-2600. A nanofluid, which depends on multi-walled carbon nano-
tubes; due to which, its heat transfer uniqueness is experimentally examined for turbulent flow
in a straight tube. The experimental results using an uncoated stainless steel plate were
compared with that of the coated plate results. The augmentation in Nusselt number in the
turbulent flow was less compared to the laminar section. The coating increased the roughness
on the surface and also there was adverse effect on the pressure drop, particularly, in the
turbulent flow area. Equivalent circuit simulations and antentative self-heating 3-omega
method were used to establish the peculiarity of anisotropic heat flow and thermal
conductivity of single MWNTs, bundled MWNTs and aligned, free-standing MWNT sheets.
The thermal conductivity of individual MWNTs grown by chemical vapor deposition and
normalized to the density of graphite is much lower (KMWNT=600+100 W m—-1 K-1) than
theoretically predicted. Coupling within MWNT bundles decreases this thermal conductivity

to 150 Wm—-1 K-1.
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INTRODUCTION

This paper describes the significance on heat
transfer. In order to enhance the effectiveness
of power executive in any research area, the
heat transfer improvement plays an important
role. There is different distinctiveness in heat
transfer; they are classified into two types; i.e.
active and passive techniques [1]. Electronic
fields and shell vibration are the peripheral
control sources in active techniques; although
the second technique i.e. passive technique
includes, surface coating, intrinsic fins, surface
roughness etc. With the help of the passive
techniques, we can eliminate restrictions faced
by the active techniques. Due to this there is
large development in passive heat transfer
field. Surface coating is one of the most
successful ones among the different passive
techniques which are classified. Shell coating
can be universally controlled, micro controlled

and nano controlled coating. The normally
formed structures with nano controlled
coatings are nano-porous and nano-finned
structures [1-4]. Heat transfer potential is most
successfully used currently in the field of
micro and nanotechnology.

For covering nano absorbent and nano fins
over the surface, a variety of covering
techniques are available. Nano absorbent
coverings are usually obtained by using scatter
pyrolysis [1], and thermal spray [4]. Shell
covering gives nano controlled coating, due
which it is the most preferred method. There
are following different reasons for selection of
shell covering. They are as follows:
Effective Shell Region
e With the reduction in dimension of the
element, the proportion of shell area to
volume will ultimately increase. So, in
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comparison, the element having similar
guantity of micro controlled and nano
controlled coating; nano controlled coating
will have supplementary shell region.

e Due to the above reason, the heat
transmission speed will be significantly
more for the nano controlled covering.
There will be considerable increase in heat
transmission rate, due to which vertically
aligned CNT will perform as nano-fins
and that will increase the entire shell
region.

Slump in Pressure

e In this type of micro channels, force slump
is the main problem. They will be superior
when we are using micro arrangement for
shell covering.

e Compared with the dimension of micro
channel, there will be negligible thickness
of coating for nano structure.

Mount in Capillary

e Mount in capillary cause is mostly
prevailing in micro and nan porous
controlled  covering  because  the

d

diminutive pores can perform as capillary
tubes.

e Increase in capillary tube increases the
confined disorder and there by enhances
the heat transmission.

EXPERIMENTAL DETAILS

A catalytic chemical spray authentication
method (CVD), which synthesizes the
extremely sloping translucent nano tube
sheets, and yarns were drawn from the
sidewall of a 300 to 350 x«m tall MWNT forest
[4]. Scanning electron microscope (SEM),
given by LEO 1530 VP is the typical
description of the balanced sheet in use, and
are shown at unusual magnification in
Figures 1(a) and 1(b).

Under pressure, the balanced sheet can be
stored in between two parallel supporting rods,
or directly transferred to the two and four
investigate electrode assembly shown in
Figures 1(c) and 1(e). Two or more sets of
four probe attractive substrates with different
electrode separation were fabricated are broad
coated electrodes of 1um with electrode
separations from shown arrow in Figure 1(e)
of 30, 10 and 20 um.
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Fig. 1: (a, b) SEM Images of a Free-Standing

MWNT Sheet at Increasing Magnification. (c) MWNT

Sheet Attached to Two Bulk Copper Electrodes and Permanent by the Tungsten Guidelines of a Nano-
Manipulator. (d) Four-Probe Electrode Cell, Patterned by UV Lithography on Silicon Substrate,
Closed to a Route Board. The Covered Conductive Electrodes Comprise Three Different Metals:

Nickel, Gold, and Titanium. (¢) SEM Icon of Four Probe Electrodes with Attached 100 nm Diameter
MWNT Bundle.
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RESULTS AND DISCUSSION

Layered Substrate

Using omega union 200 glue, we have covered
CNT over the SS 304 substrate. The
topographical and morphological views are
shown in Figure 2. From the SEM image, we
can terminate that a standardized covering
over the substrate is obtained. The hardness
test was conducted in Rockwell hardness
testing apparatus with diamond cone indenters.
The average value for the uncoated substrate
was about 29 and of the 26 covered substrates.
Although the rigidity obtained for the coated
substrate was less than that of the uncoated
one, the decrease in rigidity is very low. So,
the covering obtained is steady.

Black-Body Radiation from an MWNT
Sheet

Measurement of apparent « for a free-standing
MWNT sheet as a function of electrode
unification by means of the 3-omaga technique
discovered a quadratic decrease of the third
harmonic signal and consequently an increase
in the derived « for longer samples from the
Figure 3(a). Below 2 mm sample length, the
apparent x saturates at 50x5 Wm-1 K-1,
which will be shown to correspond to the real
thermal conductivity. For an MWNT sheet
with extremely large surface area, the

perceptible x can be higher than the real value,
Kap=K+Kioss, due to radial heat loss through
radiation [7].
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Fig. 3: (a) Dependence of Apparent x Open Circles on Inter-Electrode Separation (L) for an MWNT
Sheet Measured by the 3-Omaga Technique. The Fitting Parameters are shown in the Accurate
Foundation Inset. (b) The Heat Reliance of Evident k for Three Different Lengths is 7.6 mm Red Open
Circles, 5.4 mm Green Open Squares and 0.37 mm Blue Solid Circle. The Inset Provides an
Expanded Plot for the L=0.37 mm Sample.
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CONCLUSION

From the above paper, we can conclude the
effect of CNT covering on a stainless steel
substrate for the heat transmission and
deficiency in pressure uniqueness that were
studied, while increasing turbulent intensity
and increasing laminar intensity of the flow, in
a rectangular channel with constant heat flux
condition. It will be first performed in
experiment and then it will be validated with
the performed experimental data. The use of
CNT coatings on the surface will enhance the
heat flux, when compared to an uncoated
surface. This is mainly due to the enhancement
in surface area and the increase in the
roughness on the surface causing local
turbulence.

The thermal conductivity of 10 um electrode
separation of single MWNTSs would exactly be
600+£100W m—1 K—1 for the highest possible
compactness arrangement. Compared to arc
discharge produced, the short structural value
of CVD developed in MWNTSs, which would
be sufficient to explain that how one can get
lower thermal conductivity for the specific
material.
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