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INTRODCTION:

Coiled Tube (CT) Turbo drilling technology has been re-
cently proposed for drilling deep hard rock’s for mineral
exploration applications, Mokaramianetal. (2012). Coiled
Tube (CT) is a continuous length of ductile steel or carbon
fiber tube that is stored and transported over a large reel.
The CT Unit (CTU) consists of four basic elements:

1)Reel, for storage and transport of the CT, 2) Injector
Head, to provide the surface drive force to run and retrieve
the CT, 3) Control Cabin, from which the equipment op-
erator monitors and controls the CT, and 4) Power Pack, to
generate hydraulic and pneumatic power required to oper-
ate the CT unit. In mineral exploration, drilling small size
holes as fast as possible and obtaining reliable samples to
the surface yields several advantages over conventional
drilling methods. Coiled tube (CT) allows fast drilling by
eliminating the connection time and providing continuous
circulation during drilling.

This enables quick access to the zone of interest to col-
lect the cuttings or obtain core samples. Coiled tube it-
self cannot rotate and therefore a down hole motor is
needed to provide mechanical power and rotation to the
bit. There are many special design criteria to be consid-
ered for successful operation of down hole motors in CT
drilling (Beaton and Seale. 2004; RIO 2004; IT 2007).
One major concern is that it is often difficult to produce
enough weight on bit (WOB) to maximize the rate of pen-
etration (ROP) for optimized drilling. Since the ROP of a
fixed cutter drill bit is a product of the depth of cut (DOC)
and the rotation speed and because the DOC is primar-
ily produced by the available WOB, in an environment
where WOB is limited (as with CT drilling); high rotation
speed is the key driver for ROP, Beaton and Seale (2004).
Amongst available down hole motors, turbodrills (turbine
motors) are the best choice to be used for small size CT
drilling hard rocks, Mokaramianet al. (2012):
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this results in a smooth borehole with little irrational ef-
fects during drilling and produce a high quality hole. The
turbine motor section has multistage of stators and rotors
which converts the hydraulic power provided by the drill-
ing fluid (pumped from surface) to mechanical power with
diverting the fluid flow through the stator vanes to rotor
vanes. The fluid will run through the turbo drill and the bit
nozzles to cool the bit and remove the cuttings generated
under the bit. It will finally carry the cuttings inside the
annulus between CT and the hole to the surface.

1.Aim and Objective of Research paper:

A three-dimensional study of transient heat transfer in
a cylinder which is consisting of composite spheres
at its centre is carried out through the solution using a
finite-volume method. In this geometrical configuration
the coolant (molten salt) was flowing across composite
spheres in a cylinder. And the composite spheres consist
of different layers (graphite, steel, graphite). And the heat
is generated by the inner sphere.

In this model the conduction and convection takes place
between the layers and coolant. The analysis was carried
out throughout the domain and plots the temperature, ve-
locity and pressure drop contours.Thus in this project,
“Heat Transfer Analysis In a Cylinder Consists of Com-
posite Spheres Across The Flow” the present composite
spheres (graphite, steel, graphite) has been studied along
with its thermal analysis in CFD and an enhancement in
its flow resistance is made to decrease the flow resistance
occurred to the composite spheres due to this heat is gen-
erated between the flow and composite spheres as we are
having inside the composite spheres it will absorb.

The heat generated due to the flow as the steel member

absorbing more heat it will get burst if it goes on like that,
so that brine solution is using to cool the steel member.
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2. Investigation of Heat Transfer:

The phenomenological method is mainly used for study-
ing the heat transfer processes in power plants. It is based
on applying the basic laws of physics and some additional
hypotheses on the course of thermal gas-dynamic pro- e s, o mee et
cesses. As a result of the use of this method differential
or integral heat conduction equations are obtained. In the
simple cases, they are being solved analytically or numer-
ically. In more complex cases, the method of similarity
or dimensions is used to obtain similarity numbers, a re-
lationship between which is established as a result of the
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experimental study of the process. The phenomenologi- c
cal method of investigating the heat transfer processes is e
based on the following principles. o

The substance that takes part in heat transfer is consid-
ered as a continuous medium. Its molecular structure and

also the microscopic mechanism of heat transfer are not
viewed but are taken into consideration by introducing the _
quantities that are responsible for the physical properties 1N

of substances (heat conduction, viscosity, heat capacity, o i
density, etc.).To construct a mathematical description of
the heat transfer process the first law of thermodynamics,

the conservation law of substance and the conservation = 2 : : s
law of momentum are used. Fourier’s law and Fick’s law

are adopted to set up a closed system.
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2.1.Material Types:

v ]
SFLUENT Fluid Material T St Stuckra (WSYS)
i uid Materials e
i1)FLUENT Mixture Materials O e ‘4 : Q e+
1iii))FLUENT Droplet Particle Materials Order Materials d ﬁ <a . 2|0 Gonety .'_"'
by allows you to order the materials in the Materials list | s X # : ﬁm T4
alphabetically by Name or alphabetically by Chemical 5 (§ soun e | EY ?,
Formula. i § (@ sobn 2.
iv)FLUENT Database. P low [PV 7 @ Resis ?,
Properties Sabc Sl (WSS
v)Density
vi)Thermal Conductivity
vii)Viscosity.

viii)Moleculal weight

After completion of the iterations the lift, drag and mo-
ment graphs are obtained with respect to the iteration, as
shown in below figures 5.15
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Figure 2.5 Material added in engineering data.

Tabular Data

Mode |[v Freauency [Hz]
1)1, 16.691
2(2.  78.583 |
3(3. 82015
4[4 151,49 |
51S. 1919 |
616,  338.07 |

Figure 2.6 shows the tabular data of thefrequencies

3.RESULTS AND DISCUSSIUON:

o
Figure3.1 Velocity vectors (showing flow direction), at
velocity 44 m/s
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Figure 3.2 Pressure contours on the cylinder wall
aroused at velocity 44 m/s
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Figure3.3 Pressure contours on the composite sphere,

for the velocity 44 m/s
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Figure 3.4 Stream line and pressure contours on the
composite sphere, flowing across the cylinder.
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Figure3.5 Velocity contours of Cylinder-Sphere tube
at velocity 44 m/s
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Figure 3.6 Pressure contours of Cylinder-Sphere tube
at velocity 44 m/s

A

— ——— =

Figure 3.7 Pressure stream line and contours on the
composite sphere, flowing across the cylinder
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Figure 3.8 Pressure contours on the composite sphere,
when the flow is flowing across the cylinder
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4.CONCLUSION:

Thus in this project, “Heat Transfer Analysis In a Cylin-
der Consists of Composite Spheres Across The Flow” the
present composite spheres (graphite, steel, graphite) has
been studied along with its thermal analysis in CFD and
an enhancement in its flow resistance is made to decrease
the flow resistance occurred to the composite spheres due
to this heat is generated between the flow and composite
spheres as we are having inside the composite spheres it
will absorb. The heat generated due to the flow as the steel
member absorbing more heat it will get burst if it goes on
like that, so that brine solution is using to cool the steel
member. About this project finally I observed the analysis
of the flow is having certain pressure, velocity and tem-
perature drop occurs in the composite spheres.

S.FUTURE SCOPE:

This survey, although extensive cannot include every pa-
per; some selection is necessary.
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Many papers reviewed herein relate to the science of heat
transfer, including numerical, analytical and experimental
works. Others relate to applications where heat transfer
plays a major role not only in man-made devices, but in
natural systems as well. The papers are grouped into cat-
egories and then into sub-fields within these categories.
We restrict ourselves to papers published in reviewed ar-
chival journals.

REFERENCES:

[1] Henderson D.,” Experimental and CFD investigation
of an ICSSWH at various inclinations”, Renewable and
Sustainable Energy Review 11 (2007) 1087—-1116.

[2] Rajesh Khatri,” Laminar flow analysis over a flat plate
by Computational fluid dynamics”, International Journal
of Advances in Engineering & Technology, May 2012,
ISSN: 2231-1963.

[3] Sakr R.Y.”Experimental and Numerical Investigation
of Natural Convection Heat Transfer in horizontal Ellip-
tic Annuli”, Journal of Applied Sciences Research, 4(2):
138-155, 2008 INSInet Publication.

[4] Edlabadkar R. L.” Computational Analysis of Natural
Convection with Single V-Type Partition Plate” 5th Eu-
ropean Thermal-Sciences Conference, The Netherlands,
2008.

[5] Senthilkumar R.” Performance Analysis of Heat Pipe
Using Copper Nanofluid with Aqueous Solution of n-Bu-
tanol” International Journal of Mechanical and Materials
Engineering 1:4 2010.

[6] Bhramara P.” CFD Analysis of Two Phase Flow in a
Horizontal Pipe — Prediction of Pressure Drop” Interna-
tional Journal of Aerospace and Mechanical Engineering
3:220009.

[7] Perumal Kumar,” A CFD Study of Turbulent Convec-
tive Heat Transfer Enhancement in Circular Pipe flow”
World Academy of Science, Engineering and Technology
68 2012.

[8] Sahu M.,” Developed Laminar Flow In Pipe Using
Computational Fluid Dynamics”,7th International R&D
Conference on Developmentand Management of water and
Energy Resources,4-6 Feb.2009,Bhubaneshwar,India.

December 2015




[9] Bhore V.R (November 5 -11, 2005) “Performance
Comparison of Flat Plate Collectors Fitted with Non Cir-
cular Risers with Integral Fins”, ASME International Me-
chanical Engineering Congress And Exposition, Orlando,
Florida.

[10]Leu J.-S., Wu Y.-H., and Jang J.-Y., 2004, “Heat
transfer and fluid flow analysis in plate-fin and tube heat
exchangers with a pair of block shape vortex generators,”
International Journal of Heat and Mass Transfer, 47(19-
20), pp. 4327-4338.

[11] Jang J. Y., and Chen L. K., 1997, “Numerical analy-
sis of heat transfer and fluid flow in a three-dimensional
wavy-fin and tube heat exchanger,” International Journal
of Heat and Mass Transfer, 40(16), pp. 3981-3990

[12] Zhang J.-F., He Y.-L., and Tao W.-Q., 2009, “3D nu-
merical simulation on shelland-tube heat exchangers with
middle-overlapped helical baffles and continuous baffles
— Part II: Simulation results of periodic model and com-
parison between continuous and noncontinuous helical
baffles,” International Journal of Heat and Mass Transfer,
52(23-24), pp. 5381-5389.

[13] Shih T. H., Liou W. W., Shabbir A., Yang Z., and
Zhu J., 1995, “A new k-€ eddy viscosity model for high
reynolds number turbulent flows,” Computers and Fluids,
24(3), pp. 227-238.

Volume No: 2 (2015), Issue No: 12 (December)

ISSN No: 2348-4845

International Journal & Magazine of Engineering,
Technology, Management and Research

A Peer Reviewed Open Access International Journal

[14] Zukauskas A., and Ulinskas R., 1988, Heat transfer
in tube banks in crossflow, Hemisphere Pub. Corp., New
York.

[15] Ravagnani M. A. S. S., Silva A. P., Biscaia E. C.,
and Caballero J. A., 2009, “Optimal Design of Shell-and-
Tube Heat Exchangers Using Particle Swarm Optimiza-
tion,” Ind. Eng. Chem. Res., 48(6), pp. 2927-2935.

[16] Carlile, J. A. and Quentmeyer, R. J., “An Experimen-
tal Investigation of High-Aspect-Ratio Cooling Passag-
es,” AIAA Paper 92-3154, 1992.

[17] 1Pizzarelli, M., Nasuti, F., and Onofri, M., “A Sim-
plified Model for the Analysis of Thermal Stratification in
Cooling Channels,” July 2007, 2nd European Conference
for Aerospace Sciences.

[18] 6Urbano, A., Pizzarelli, M., and Nasuti, F., “Nu-
merical Analysis of Transcritical Fluids Heating in Liquid
Rocket Engine Cooling Channels,” Aerotecnica Missili
e Spazio, Journal of Aerospace Science, Technologies &
Systems , Vol. 88, No. 1-2, June 2009.

December 2015




