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INTRODUCTION
The study of improved heat transfer performance is
referred to as heat transfer enhancement,
augmentation, or intensification. In general, this
means an increase in heat transfer coefficient.
Energy- and materials-saving considerations, as well
as economic incentives, have led to efforts to produce
more efficient heat exchange equipment. Common
thermal-hydraulic goals are to reduce the size of a
heat exchanger required for a specified heat duty, to
upgrade the capacity of an existing heat exchanger, to
reduce the approach temperature difference for the
process streams, or to reduce the pumping power. The
study of improved heat transfer performance is
referred to as heat transfer enhancement,
augmentation, or intensification. In general, this
means an increase in heat transfer coefficie
General techniques for enhancing heat trans
divided in three categories. One is passivi
such as twisted tapes, helical s

rough surfaces, extended s

other group. Th
category includes d application of active and
passive techniques to in enhancement in heat
transfer that is greater than produced by either of
them when used individually, ed as compound
enhancement.[2] Passive techniques, where inserts
are used in the flow passage to increase the heat
transfer rate, are advantageous compared with active
techniques, because the insert manufacturing process
is simple and cheap and these techniques can be
easily employed in an existing heat exchanger.[3]
The Proposed dissertation work consists of an
experimental  investigation of heat transfer
enhancement through Plain tube with annular
blockages insertion over a plain tube of heat
exchanger.

RELEVANCE /MOTIVATION
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In this dissertation work it is proposed to carry out
the experimental investigation of enhancement of
heat transfer using annular blockages in heat
exchanger because heating and cooling of fluids
inside conduits

flowing are among the most

important heat transfer processes in engineering. The

alysis of heat exchanger require
heat transfer coefficient between the
fluid flowing inside it. The
on the heat transfer

r surface of tube and

cat transfer coefficient at constant Reynolds
Or velocity. Also the correlations are
recommended for tubes with transverse or helical
repeated ribs with turbulent flow. Under active
techniques, mechanically aided heat transfer in the
form of surface scraping can increase forced
convection heat transfer. Compound techniques are
not practical but some of examples of Compound
techniques are rough tube wall with twisted-tape
inserts, rough cylinder with acoustic vibrations,
internally finned tube with twisted-tape inserts,
finned tubes in fluidized beds, externally finned tubes
subjected to vibrations, rib-roughened passage being
rotated. Along with this passive & active
enhancement techniques for pool boiling, convective
boiling/evaporation, vapour space condensation are
discussed.

Suhas V. Patil et al. [2], this paper is a review of
research work in last decade on heat transfer
enhancement in a circular tube and square duct. In

this paper emphasis is given to works dealing with
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twisted tape, screw tape inserts because according to
the recent studies, these are known to be economic
tool in the field of heat transfer enhancement.

Dr. Anirudh Gupta et al. [3], In this journal the
Passive heat transfer techniques improved by the
different researchers are discussed, which shows
many researchers are taking interest to enhance heat
transfer rate with passive methods. Dimple, protrude
and rough surfaces etc passive methods are used in
heat exchangers, air heaters and heat sinks to enhance
heat transfer. Also heat transfer enhancement
techniques are discussed in detail which includes
passive, active and compound technique. Passive
techniques generally use surface or geometrical
modifications to the flow channel by incorporating
inserts or additional devices. Active techniques are
more complex from the use and design point of view
as the method requires some external power input to
cause the desired flow modification and improvement
of heat transfer. A

augmentation technique is the one where more than

in the rate compound
one of the above mentioned techniques is used in
combination with the purpose of further improving

the thermo-hydraulic performance of a heat exct

combination of passive and active

relevant to several engineerin,

flow in tabular f d summary of important

investigations of twi ape in turbulent flow in
tabular form.
Sandeep S. Kore et al. the experimental
investigation has been carried out to study heat
transfer and friction coefficient by dimpled surface.
Using data from experiment heat transfer, friction
factor and thermal performance characteristics of
duct are discussed with respect to Nusselt no.,
Reynolds no. And their effects it is observed that
Nusselt number increases with Reynolds number for
dimpled surface as well as for smooth channel, but
rate of increase is more for the dimpled surface as
compared to smooth surface. Also the effects of
dimple depth, friction factor are discussed.

Mark E et al. [7], this paper focuses on reviewing
convectional single phase heat transfer enhancement
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techniques for application of MICROCHANNELS,
MINICANNELS and MICRODEVICES. The
summery of enhancement techniques for Micro
channels and Mini channels is done. The passive
enhancement techniques used in single phase flow
augmentation include flow disruptions, secondary
flows, surface treatment and entrance effects. The
active enhancement techniques used in single phase

flow augmentation include vibration, electrostatic

fields, flow pulsation and variable roughness
structure.
Arthur E. Bergles et al [8], focuses on

characterization of twisted-tape-induced helical swirl

cement of forced convective heat
ingle-phase and two-phase flows. A

is to.retrofit existing heat exchangers
eir heat load capacity. When

rated in the design of a new

e Swirl Flow in

ics of swirl in circular
inserts with variation of
died. The primary mechanism
parting a centrifugal force component to the
which
y circulation over the main axial flow to

Heat

fluid motion, superimposes

cross-stream  mixing. transfer
coefficient and friction factor correlations for both
laminar and turbulent regimes are presented, and the
damping effect of swirl on the transition region is
highlighted.

Giovanni Tanda et al. [9], paper focuses on cooling
techniques for vanes and blades of advance gas
turbine operate at high entry gas temperature. Rib
turbulators periodically deployed along the main
direction of the flow, were one of the first
improvements of blade internal cooling. For doing
this experimental study is carried out on forced
convection heat transfer in channels with rib
turbulators inclined at 45 deg. Heat transfer
performance, relative to a smooth channel with the
same pumping power, is generally better for the
higher rib pitch-to-height ratio regardless of the
number of ribbed walls one or two.

Jozef Cernecky et al. [10], the paper deals with
visualization of temperature fields in the vicinity of

profiled heat transfer surfaces and a subsequent
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analysis of local values of Nusselt numbers by forced
air convection in an experimental channel. The effect
of heat transfer area roughness on heat transfer
enhancement by forced convection experiments were
carried out at Re 462 up to 2338 at the distances
between heat transfer surfaces of 0.025m and 0.035
m. Holographic Interferometry was wused to
Visualization of Temperature Fields.

PROPOSED WORK

It is proposed to carry out “Experimental
investigation of Forced convection heat transfer
augmentation using annular blockages” For this
dissertation work; the proposed work is divided into
the following phases.
Phase I:

Review of Literature: Detailed

existing techniques available for augmentation of

information of

forced convection heat transfer.
Phase II:

Determining the diameter of annular blockages which
are inserted in pipe for heat transfer augmentation
and the specifications of component required for the
experimental set up.

Phase II1:

Fabrication of experimental set-up.
Phase IV:

Testing of experimental set up b

Phase V:

Compariso

performance o
Phase VI:
Completion of Project ¢

a. Scope

some scope for research work in the area of heat

Heater Coil
Tube
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transfer it is proposed to carry out some theoretical,
experimental and analytical studies on forced
convection heat transfer augmentation using annular
blockages. Heat transfer augmentation techniques
are commonly used in areas such as process
industries, heating and cooling in evaporators,
thermal power plants, air-conditioning equipment,
refrigerators, radiators for space vehicles,
automobiles, also with the growth of the nuclear

the

to

power industry and need improve
performance of reactors etc.
b.Methodology

Theoretical

of air at inlet
Pressure drop
are measured. The mass

rmined from the pressure

ined from measured vales of pressure
across the test section. Reynolds number
based on hydraulic diameter is calculated.

3. Using the data obtained from experiments, the
heat transfer, friction factor and the thermal
performance characteristics of fluid for annular
blockages with different diameter are
calculated. These calculated data is analyzed to
find out increased heat transfer from annular
blockages.

c¢. Proposed experimental setup:

| Temp.
@ Indicator

| -Dimmer State
©/ Orifice

%unﬂmnhr OOOn0068d000000008a00080

u‘.rwuu [ Sl ie i e e rle] e gatets #lelelelals Folals!

Thermocouples

Blower Pl

—

‘ Valve

U Tube Manometer

Figurel. Proposed Experimental Set up

Int. J. Adv. Engg. Res. Studies/IV/Il/Jan.-March,2015/



Herle et al, International Journal of Advanced Engineering Research and Studies =~ E-ISSN2249-8974

Annular blockages

An experimental set-up has been designed and
fabricated to study the effect of annular blockages on
heat transfer and fluid flow characteristics in circular
tube.

The test apparatus is an open air flow loop that
consists of a centrifugal blower (1), flow control
valve (2), orifice meter along with water manometer
to measure mass flow rate of air (3), test section 0.5m
length, 25mm diameter (4), Annular blockages
(material aluminium) having thickness 3mm, outer
diameter 25mm & inner diameter  with
10%,20%,30% & 40%

diameter.(5), heater nicrome wire with GI

reduction in outer

gladding(6), pressure sensor digital (7), Temp.
Indicator digital (8), thermocouple (0 to 200°C)
calibrated (9), dimmer state 2 amps & 0 to 200 vo
(10), ammeter digital 0 to 2 amp (11), vo
digital 0 to 200 volt (12).
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