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ABSTRACT

Intrinsically related to continuous pipes, rounded pipes obtain further benefits because of their small
structure, and it becomes studied as the expert of the latent energy change intensification systems. This several
generally trained in various energy change statements. Usually, this turn order turned inside that state of a
helical spiral energy exchanger, including within our area, the helix wound outside this state. It gives some
recognition of evading lining outside the energy exchanger turns. The treatise above article apportions among
Computational Fluid Dynamics regarding helical spiral energy exchanger utilizing Cosmos Express. This
solution used for both a unique spiral and a pipe surface that moves liquid. This discharge velocity of both liquids
affirmed underneath while laminar, including this movement velocity of cooling liquid, held steady while one of
the warm fluid exchanged. These treatments throughout the Computational Fluid Dynamics research practiced
already a steady-state has touched. The review parameters regarding an energy exchanger, before-mentioned as
Overall Energy Transfer, Velocity Contours, Effectiveness, Temperature Contours, etc. should be reported. Based
on the consequences, it concluded that these energy transferal movements furthermore different thermic
characteristics of these helical spiral energy exchanger remain approximately more eminent than that of some
vertical pipe energy exchanger.
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1. INTRODUCTION

Concerning the installation prototype, energy exchangers can be arranged on regenerative, tubular, plate-
type, and energy exchangers with elongated exteriors. Energy exchangers with elongated surfaces remain comprised
of components that corresponded through an original facade that transpires in immediate connection, including both
hot and chilled liquid. This fundamental method of lengthened exteriors is to improve the energy transfer area—
compact energy exchangers extensively utilized in various techniques in the suburban, advertisement, and technical
HVAC systems. Fin-and-tube energy exchangers remain deputies of compressed energy exchangers, including a
vast compactness quotient. In this review paper, a Computational Fluid Dynamics of coil helical energy exchanger
has performed.

The coil helical energy exchangers use in a broad category of applications, including refrigeration,
automotive industries, power plants, nuclear reactors, food industries, air-conditioning systems, and heat recovery
systems. Besides this review of the energy exchanger progressed, that energy variation intensification approves the
measurement of the energy exchanger to considerably diminished. While broad, these enhancement procedures can
be divided into within-pair groups: passive and active systems. The efficient systems need outside cells, similar
lymphatic fluctuation, electrical arena, and exterior fluctuation. The passive methods need different outer geometries
or fluid additives similar to separate tube enclosures. Both ways have widely utilized to improve the energy
transferal appearance of energy exchangers. Due to their dense structure and high energy transferal coefficient,
helically coiled tubes have been introduced as one of the passive heat transfer enhancement techniques and widely
used in various industrial applications. Several studies have indicated that helically coiled tubes are superior to
straight machines when employed in heat transfer applications. The centrifugal force due to the curvature of the tube
results in the secondary flow development, which enhances the heat transfer rate. This phenomenon can be
beneficial, especially in the laminar flow regime. Working within this existing research, that announced that there
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remain rare investigations toward the energy transferal coefficients of the variety above of energy exchangers
considering the curvilinear outcomes like coil slant. Furthermore, the rarity is numerous raised during shell-side
energy transferal coefficients.

Fig. 1. Coil Helical Energy Exchanger

2. LITERATURE REVIEW

Each succeeding research papers remain a review inappropriate, including those quotes of appropriate
studies are as following:

[1].S.S.Gaddamwar et al. (2019). This research work investigates the flow field and the heat transfer
characteristics of a Membrane Helical Coil Heat Exchanger for the cooling of syngas. The finite volume method
based on FLUENT software practiced and the RNG k—e turbulence model was adopted for modelling flow turbulent.
The distribution of the resistance, the delivery of the heat source, and the porosity rate introduced to ANSYS R18.0
by coupling the user-defined function. The variation of local heat transfer, the pressure drop, and the temperature
distribution studied under the effects of the syngas components and the operating pressure, and the impact of the
arrangement of the membrane on the heat transfer investigated. The results show that higher operating temperature
and pressure can improve heat transfer; however, it brings more significant pressure and temperature drop. The
components of the syngas significantly affect the heat transfer, and the pressure drop. The arrangement of the
membrane influences the fluid flow.

[2]. Zhenxing Zhao et al. (2011). The flow and heat transfer characteristics of synthesis gas (syngas) in
membrane helical-coil heat exchanger and membrane serpentine-tube heat exchanger under different operating
pressures, inlet velocities, and pitches investigated numerically. The three-dimensional governing equations for
mass, momentum, and heat transfer are solved using a control volume finite difference method. The realizable k-¢
model is adopted to simulate the turbulent flow and heat transfer in heat exchangers. There flows syngas in the
channels consisting of the membrane helical coils or serpentine membrane tubes, where the operating pressure
varies from 0.5 to 3.0 MPa. The numerically obtained heat transfer coefficients for heat exchangers are in good
agreement with experimental values. The results show that the syngas tangential flow in the channel consisting of
helical membrane coils is significant to the heat transfer enhancement to lead to the higher average heat transfer
coefficient of membrane helical-coil heat exchanger compared to membrane serpentine-tube heat exchanger. The
syngas tangential velocity in the membrane helical-coil heat exchanger increases along the axial direction, and it is
independent of the gas pressure, increasing with the axial speed and axial pitch rise and decreasing with the radial
pitch rise.

[3].S.S.Gaddamwar et al. (2018). This paper defines convective heat transfer characteristics of high —
pressure syngas in mines. The heat transfer performance of frigid syngas affects the capability of the power-
producing system with a combined coal gasification cycle (CCGC) directly, it is essential to attain the heat transfer
characteristics of high-pressure syngas in the frigid. Convection Heat transfer in the cooling section of pressurized
coal gasifier with the membrane helical coils under high pressure experimentally explored. High- pressure single gas
(N2 or He) and their mixture (N2 + He) gas serve as the experiment media in the test pressure range from 2.5
Kg/cm2 to 10 Kg/cm2. The outcome shows that the convection heat transfer coefficient of high- pressure syngas is
affected by the symmetry of flow around the coil and gas composition of which the working pressure is the most
significant factor. The average convection heat transfer coefficients for different gases in membrane helical coil are
systematically analyzed.

[4]. A. Zachéar (2010), Steady heat transfer enhancement has been studied in helically coiled-tube heat
exchangers. The outer side of the wall of the heat exchanger contains a helical groove that makes a helical rib on the
inner side of the tube wall to induce additional swirling motion of fluid particles. Numerical calculations have
carried out to examine different geometrical parameters and the impact of flow and thermal boundary conditions for
the heat transfer rate in laminar and transitional flow regimes. Calculated results have been compared to existing
empirical formulas and experimental tests to investigate the validity of the numerical results in case of the standard
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helical tube heat exchanger, and additional effects of the numerical computation of straight corrugated tubes for
laminar and transition flow have validated with experimental tests available in the literature. A comparison of the
flow and temperature fields in the case of a standard helical tube and the coil with spirally corrugated wall
configuration discussed. Heat exchanger coils with helically corrugated wall configuration show an 80-100%
increase for the inner side heat transfer rate due to the additionally developed swirling motion while the relative
pressure drop is 10-600% larger compared to the standard helically coiled heat exchangers. A new empirical
correlation has proposed for the fully developed inner side heat transfer prediction in case of helically corrugated
wall configuration.

[5]. Ola Gustafsson et al. (2014). In the outdoor unit of an air-source heat pump, the fan is a significant
noise source. The noise level from the fan is dependent on its state of operation: high airflow and high-pressure drop
often result in higher noise levels. Also, an evaporator that obstructs an airflow is a noise source in itself, something
that may contribute to the total noise level. To be able to reduce the noise level, heat exchanger designs other than
the standard finned round tubes investigated in this study. Three types of heat exchangers evaluated to detect
differences in noise level and air-side heat transfer performance at varying airflow. The measured sound power level
from all the heat exchangers was low in comparison to the fan sound power level (direct effect). However, the heat
exchanger design shown to have an essential influence on the sound power level from the fan (indirect effect). One
of the heat exchangers with flat tubes found to have the lowest sound power level, both direct and indirect, and also
the highest heat transfer rate. This type of flat tube heat exchanger has the potential to reduce the overall noise level
of a heat pump while maintaining heat transfer efficiency.

[6]. M. Balachandran (2015). As compared to straight tubes, curved tubes are more advantageous because
of their compact structure, and it has practiced as the ace of the passive heat transfer enhancement techniques. It
widely practiced in several heat transfer applications. Usually, the coil will wound inside the case of a helical coil
heat exchanger, and in our field, the helix wound outside the case. This offers the advantage of avoiding insulation
outside the heat exchanger coils. This paper deals with the experimental study and CFD simulation of helical coil
heat exchanger using Solidworks Flow Simulation (Cosmos Express). The fluid used for both the coil and tube side
is water. The flow rate of both fluids is maintained below as laminar, and the flow rate of cold fluid kept constant
while that of hot liquid is changed—the readings during the experimental study taken once steady state has reached.
The performance parameters about heat exchanger, such as effectiveness, overall heat transfer coefficient, velocity
contours, temperature contours, etc. have reported. Based on the results, it inferred that the heat transfer rates and
other thermal properties of the helical coil heat exchanger are comparatively higher than that of a straight tube heat
exchanger.

[7].S.S.Gaddamwar et al. (2018). In this research work, computational fluid dynamic (CFD) simulation and
empirical testing of a membrane serpentine tube heat exchanger have done. Heat exchangers are essential
engineering systems with a wide variety of applications, including chemical processing, refrigeration and air-
conditioning systems, power plants, food industries, nuclear reactors, and heat recovery systems. Membrane
serpentine tube configuration is beneficial for heat exchangers and chemical reactors because they can provide a
high heat transfer area in a small space, with high heat transfer coefficients. We are not using the application of
external power. Still, we can improve the heat transfer rate by modifying the model by providing the bent membrane
tubes, extended surface, or swirl flow devices. We develop the heat transfer rate from twisted membrane tube heat
exchangers to use (CFD) Computational Fluid Dynamics. My research work endeavors to perform a statistical study
of membrane serpentine tube heat exchanger with syngas as hot gas and water as the cold fluid. To improve the heat
transfer rate and effectiveness, D/d geometrical parameter will be varied for different boundary conditions. The
impact of this modification on friction factor, Nusselt number, pumping power required, and LMTD variation of
inner fluid concerning Reynolds number was studied.

3. COMPUTATIONAL FLUID DYNAMICS PROCEDURE

The measures to obtain arisen to utilize Computational Fluid Dynamics are as observes:
Pre-Processor:

e  Ascertaining the epitome

e Distinguish the method or devices to appraised.

e Designate the geometry of concern utilizing CAD tools.

e  Practice the CAD design to generate a quantity flow field throughout the devices, including the significant
flow phenomena.

e Design a computational screen in the flow region.
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Solver:

o Distinguish and practice requirements at the region end.

e Determine the regulatory equalizations on the computational screen practicing review software.
Post-Processor:

e Understanding the consequences

e  Post-process the developed clarifications to highlight decisions

e Describe the prognostication to discover study repetitions or potential explications, if required.

4. CONCLUSIONS

1. A computational fluid dynamics investigation carried out coil helical energy exchanger.

2. This coil helical has a more numerous exterior region, which enables the unique solution to be in connection for a
further important ending-pitch so that there is an enhanced energy transfer related to that of the vertical tube.

3. Survey literature reveals that the energy transfer features of the coil helical energy exchanger are considerable
more conventional than that of the vertical machine, including a marked improvement in the energy transfer
coefficient.

4. This convenience of a coil helical energy exchanger seen to increase the energy transfer coefficient related to a
correspondingly dimensioned vertical tube energy exchanger.
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