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INTRODUCTION

Recently, the proficiency of the engineering applications have become more notable. Continuous ad-
vancement have become essential in order to maintain the technology itself. Technology has improved
significantly by accepting novel opinions and approaches for effective application, storage as well as
transmission of energy. Nanotechnology is one of the most noteworthy fields which fascinates the re-
searchers because of its superior capability, enabling a considerable advancement in the efficiency of
several devices. Over the past few decades remarkable investigations have been carried out in order to
implement nanotechnology in heat transfer usages. Nanofluids can be considered as a novel improvement
in thermo-fluidics, acquired by stirring nano particles in conventional fluids (Choi, 1998). Investigators
are taken nanoparticles of various metals, metal oxides, carbides, nitrides, as well as various kinds of
carbon with several base fluids to be mentioned as water, ethylene glycol (EG) as well as engine oils.

Industrial engineering is one of the fields that artificial neural network, fuzzy logic, and nano technology
have found an extensive implementation area (Razvarz et al., 2017;Jafari &Yu, 2018 ; Jafari & Razvarz,
2017, 2018, Jafari et al., 2016, 2018a, 2018b, 2019a, 2019b; Jafarian et al., 2012). Nanoscale refers size
dimensions between approximately 1 and 100 nm (or more appropriately, 0.2 and 100 nm) because at
this scale the properties of materials differ with respect to their physical properties from a larger scale.

The size dimensions of Nanoscale are among nearly 1 and 100 nm (or more suitably, 0.2 and 100
nm), since at this scale the attributes of materials change concerning their physical attributes from
a greater scale. Every material which contains one or more dimensions in the nanoscale is stated as
nanomaterial(Sekhon, 2014). Nanoparticles contain distinct biological attributes such as tiny size, a
great surface-area-to-volume.
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Nanofluids have been constructed by utilizing two techniques: one step technique and two step
technique (Eastaman et al., 2001) The principal aim of these techniques is to provide a homogeneous
as well as stable solid-liquid mixture, also avoiding the agglomeration, feasible erosion and clogging
etc. In one step technique, the nanoparticles have been constructed and dispersed into the foundation
fluid at the same time. Whereas in a two step technique, the nanoparticle has been generated in the first
step and dispersed into host fluids in the second step. Investigation reveals that nanofluids with oxide
nanoparticles and carbon nanotubes can be produced utilizing two step technique. Two step technique is
not appropriate for metallic nanoparticles. Under particular circumstances, nanofluids represent excel-
lent thermo physical features that result in better effect of the thermal usage (Singh & Raykar, 2008).

Currently, so many investigators have suggested mechanisms of increment in heat transfer via
nanofluid as the affect of Interface, Brownian motion, Ballistic conveyor of energy carriers as well as
thermophoresis. The first attempt in adding nano materials or particles in the liquid was reported by
Choi in (Choi et al., 1999; Choi, 1995;Pinto & Fiorelli, 2019) which was named nanofluid in 1995. It
is a novel class of heat transfer as well as cooling working fluid. In (Keblinski et al., 2005) the authors
analyzed the consequence of adding nanoparticles to liquid which improved defects of past that the add-
ing of millimeter as well as micro meter scale particles may lead to the sedimentation and pipe block.
The heat transfer specifications of nanofluid are discussed in (Lin et al., 2008). The mechanisms that are
responsible for the increment in thermal conductivity of nanofluids are investigated in (Chandrasekar
et al., 2010; Ren, 2019). Furthermore, several mathematical models for identifying various factors as
well as their limitations have been investigated in recent years. In (Murshed et al., 2005; Wang et al.,
2017) the authors have been proposed that the nanoparticles shape, size as well as volume fraction are
the principal parameters for deciding the thermal conduction of nanofluids. The applications as well as
the challenges of nanofluids have been studied in (Saidur et al., 2011).

Heat pipe is considered as a device utilized in conduction the heat from one place to another. They
are passive systems which convey heat from a heat origin (evaporator) to a heat sink (condenser) over
lengthy intervals through the hidden heat of vaporization of a working fluid. The heat pipe can be theo-
retically classified into three parts, the evaporator, the adiabatic section, as well as the condenser. A bare
heat pipe structure is demonstrated in Figure 1. In procedure, the working fluid attracts the heat from
the heat source, then evaporates in the evaporator. The warm vapor straightly runs via the adiabatic part,
and then condenses in the con-denser. The condensed working fluid in the condenser runs back through
capillary construction on the internal wall in the adiabatic part and then attains the evaporator once
more. The idea of the heat pipe was initially represented in (Gaugler, 1944; Trefethen; 1962; Rakesh &
Bumatraria, 2019), however, was not extensively published up to an independent growth by (Grover et
al., 1964) at the Los Alamos Scientific Laboratories. Thermosyphon heat pipe is an empty, closed, and
evacuated pipe which contains a working fluid. It is partitioned into three parts: evaporator, adiabatic,
and the condenser part. The working fluid attracts the heat in evaporator part, and then gets transformed
into the vapor phase that moves to the condenser part because of the pressure variance, declines heat
to the cooling media via the condenser part and consequently gets transformed into the liquid phase.

BACKGROUND

The main constituents of a heat pipe are a sealed container, a wick construction, as well as a working
fluid. All these components are working simultaneously in order to convey the heat more effectively and
evenly. The wick construction is positioned on the internal area of the heat pipe wall, also is saturated
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