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Abstract: A helically coil-tube heat exchanger is generally applied in industry applications due to its compact structure, larger heat
transfer area and higher heat transfer capability. Several studies from literature have also indicated that heat transfer rate in helically
coiled tube are superior to straight tube due to complex flow pattern exist inside helical pipe. The concept behind compact heat exchanger
is to decrease size and increase heat load which is the typical feature of modern helical tube heat exchanger. While the heat transfer
characteristics of helical coil heat exchangers are available in the literature,

In this project the comparison between the two types of Cone shaped helical coiled Heat exchangers with and without Annular fins is
done with three different initial velocities (8 m/s, 10 m/s and 12 m/s). For this purpose, the CAD and CFD tools are used. Catia V5 R19 is
used to develop the CAD model of both Cone shaped Helical coil heat exchanger with and without annular fins. This models are further
exported to the neutral file format (.igs) to perform CFD analysis. Different Boundary conditions are applied like initial flow velocity,
Fluid as a air with its properties, atmospheric and fluid temperature etc. Base on the results generated through the CFD analysis,
conclusion is drawn.
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I.INTRODUCTION TO COILED HEAT EXCHANGERS

Helical tubes are universally used in chemical reactors, ocean
engineering, heat exchangers, piping system and many other
engineering applications. It has been long recognized that heat
transfer characteristic of helical tubes are much better than that
of straight ones because of the occurrence of secondary fluid
flow in planes normal to the main flow inside the helical
structure. In the present study an experimental investigation of
heat transfer in cone shaped helical coil heat exchanger is
reported for various Reynolds number. The purpose of this study
is to design and fabricate a non-previously implemented shell
and cone shaped helical coil and fitted with a twin cylinder diesel
engine to recover waste heat from the exhaust gas to heat water.
A “C” program was developed for the easiness of the design and
an AutoCAD model of the design was made. For the fabrication
of the coil, copper tubes were used. To evaluate the designed
value various temperatures have taken for various mass flow rate
of the water. The results show that the design value are having a
good agreement with the experimentally obtained value. It was
found that the heat transfer rates are 1.18 to 1.38 times more for
the cone shaped helical coil than that of simple helical coil.

Helical Coil Heat Exchanger (HCHE) is a type of heat
exchanger which has a shell called annulus and inside it,
there is a helical coil

Heat Transfer Coefficient:

Convective heat transfer is the transfer of heat from one place to
another by the movement of fluids due to the difference in
density across a film of the surrounding fluid over the hot surface.
Through this film heat transfer takes place by thermal conduction
and as thermal conductivity of most fluids is low, the main
resistance lies there. Heat transfer through the film can be
enhanced by increasing the velocity of the fluid flowing over the
surface which results in reduction in thickness of film.

Fig. 1.1: Classification of Heat Exchangers

Fig. 1.2: Double pipe helical coil
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Solution methods

Energy equation was turned on and the ( k-ε) model, with
standard wall functions was used to model the turbulent behavior.

 Scheme:- SIMPLEC

 Skewness Correction:- 1

 Gradients:- Least Square Cell Based

 Pressure:- Linear

 Momentum:- Power Law

 Turbulent Viscosity{k}:- Power Law

 Turbulent Dissipation {ε}:- Power Law

 Energy:- Power Law

Performance of CFD Analysis

By applying all the boundary conditions and required properties,
CFD analysis is to be performed. It involve following steps.

1) Importing of geometry into module.

2) Performing meshing operation on imported geometry.

3) Applying boundary conditions.

4) Applying fluid (water/Air) properties.

5) Applying velocity, pressure, temperature, hydraulic
diameter etc.

6) Performance of solution intervals.

7) Result obtaining and saving.

II.CONCLUSION

By observing all the results obtained in both cases, it is
concluded that the annular fins provide the better heat transfer as
compared with the heat exchanger without annular fins. Hence if
Cone shaped helical coil heat exchanger is used for the heat
extraction process. Then annular fins mounting on the device
will provide more better heat transfer and can improve the
efficiency of the heat exchanger. Also, the initial flow velocity
will affect the performance of the heat exchanger. Hence to
achieve the better performance of the heat exchanger, annular fin
mounting along with specific velocity is suggested
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