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Abstract:

Heat transfer enhancement of is the essential region to protect energy and furthermore accommodating
financial perspective of view is concern. Heat transfer enhancement techniques are utilized into different
mechanical applications as into heat exchanger, air conditioners, solar tubes, chemical reaction tube and
refrigerating devices. The few passive equipments as twisted tapes, irregularity components, wires inserts
etc. are efficacious technique to upgrade into heat transfer. Amongst the transcendent techniques utilizing
in heat transfer for passive type is twisted tape inserts. Present research paper gives the thorough review for
heat transfer enhancement region with twisted tapes into recent years. Past examinations on various kinds
of twisted tapes (basis of review) were shown. Also the paper unveiled the research for future on twisted
tapes will more noteworthy improvement in heat exchanger device additionally gives a scope for various

altered methods for the new advancement of heat transfer improvement.
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1. Introduction

Design methodology of heat exchangers is unpredictable in light of the fact that it requires investigation of
drop in pressure, rate of heat transfer, and proficiency in addition to problems as long term continuance and
simple upkeep. The principle classes of expanding heat transfer method are known as a passive method. It
implies no requirement of any sort of additional force source and heat transfer can increment simply
utilizing altered surfaces or adjusted geometries. This strategy incorporates the strategies, for example,
treated [1] unpleasant [2], broadened surfaces [3], evacuated improvement equipments [4], vortex
generator equipments [5] and added substances to the liquids [6]. Likewise twisted tape (TT) is among the
fundamental inserts for improving rate of heat transfer plus contemplated totally in present work.
Whenever TT inserts are utilized, related to the expansion into rate of heat transfer, increments in pressure
drop. So any increase equipments utilized in heat exchanger ought to be advanced into advantages of heat
transfer. Few previous reviews [7-8] on utilizing TT into heat exchangers yet an explanation of their
decision aren’t much higher. It implies by perusing them the scientist might be can't choose which type of

TT has the preferred exhibition over another and hence which kind of TT can be picked for a future works.
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Utilization of exceptional geometry of surface provides higher thermal execution when contrasted with
plain surface. Twisted tape is passive equipments which are utilized to upgrade rate of heat transfer.
Likewise, tubes having longitudinal inserts are additionally a compelling passive technique for
improvement in heat transfer [9]. Passive methods are related to utilization of alterations into geometries
and surfaces into the stream channel among assistance of inserts. Prior, it was exceptionally hard for
working on complex geometries because of creation requirements however due to headway in assembling
innovation it is currently every conceivable for applying newer heat transfer geometries up gradation
methods. Compound heat transfer technique is the method which includes a utilization of active and
passive techniques both. Techniques are very complicated and have constrained use. Bergles [10] has
displayed a survey on various kinds of created various convective heat transfer upgrade methods. Various
kinds of compelling heat transfer methods for different modes of heat transfer were condensed.
Additionally compounded heat transfer improvement procedures were examined which includes concurrent
utilization of a few strategies to upgrade rate of heat transfer and considered as fourth era of innovation for
technological heat transfer. Utilization of twisted tape inserts is significant passive method for heat transfer
improvement. Twisted tapes are metal plates twisted in little particular geometry and embedded over the
stream. Twisted tapes are additionally considered as whirl stream equipments and worked like turbulators
utilized for swirl flow to grant twirl stream which prompts the expansion in coefficient of heat transfer.
Pitch and twist proportion are significant variable utilized in studying the performances of twisted tapes.
Numerous researches have been completed from different researchers under expansion of heat transfer
utilizing the twisted tapes. A few surveys have been additionally provided details regarding twisted tapes
but still required to outline every single past work and most recent systems and adjustment in geometries
need to build a working of twisted tapes.

Despite the fact that literary works [11,12] completely audit thermal working twisted tape in heat
exchangers, improvement in twisted tape determined into paper. The discoveries give valuable references
in support of future advancement of twisted tape. Conversation and conclusion are drawn as per past
studies and analysis is provided in paper.

2. Categorization of twisted tapes (TT):

Lot of experimentation have been done from specialists and designers to examine a thermo- hydraulic
execution of different twisted tapes since a 1960. Twisted tape can be made in an assortment of structures
with reasonable methods utilizing an al, cu, steel or polymer plastic. It may be practical into different
regions into specific surroundings. Primarily, it is imperative for characterize few significant variable
utilized into the report for encourage perceptive and talking about qualities of twisted tape. Figure 1

represents a TT structure sketch.

-~

Figure 1. Twisted tape structure sketch
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The essential variable of twisted tape is the proportion of twist. A proportion of twist is characterized by:
Y=H/D
Where, H-half lengths of twist pitch, B-thickness of twisted tape and D-inner dia. of tube.

(1)

Sketches of a self-rotating twisted tapes and stationary twisted tape are appeared into Table 1

Table 1 Sketches of the self-rotating and stationary twisted tapes..

. Type of
S.N Sketch Shape of twisted twisted Reference
tape
tape
1 Mln_lature hydraulic Self- [13-17]
turbine rotating
i Self-
2 Triangular groove rotating [18,19]
- Self-
3 Semicircle groove rotating [20]
Self-
4 Regularly spaced Maiting [21]
: Self-
5 Helical fotating [22]
6 Typical Stationary | [23-25]
7 Center-cleared Stationary | [26-29]
8 Notched Stationary [30]
9 Perforated Stationary [31,32]
10 V-cut Stationary [33]
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Twisted tape
1 co_n5|st|ng of centre Stationary [34]
wings and
alternate-axes
12 V-winglets Stationary [35]
13 Perforated helical Stationary [36]
14 Double Twisted Stationary [37-41]
15 Triple twisted Stationary [42]

3. Enhancement in heat transfer by utilizing twisted tapes (TT):

Enhancement of heat transfer is constantly a significant worry since an enhancing of rate of heat transfer
prompts increment into performance of a device which is very significant in different applications of heat
transfer. TT’s are notable heat transfer improvement equipments and a few relationships of transfer of heat
and drop in pressure were created into the favour of various kinds. Improvement of heat transfer is gotten
with creating whirl flow of cylinder side liquid, provides higher speeds close to limits and liquid blending
and subsequently higher coefficient of heat transfer. In this devices outfitted with TT’s, heat transfer and
drop in pressure attributes were administered by proportion of twist of TT’s. Clearance between TT’s and

tube limit ought to be worthy on the grounds that more clearances can create sidestep flow which leads

—a[[ Passive Methods D
HEAT TRANSFER |
IMPROVEMENT ActiiN0ds

—»" Combined Methods \'

Fig. 2. Heat transfer improvement methods

drop into the performance.

Utilization of twisted tapes and different inserts are reasons for blockage of flow, flow partitioning and
acceptance of auxiliary flow. Free flow zone is diminished because of blockage of flow and pressure drop
and viscous impacts are extensively decreased. Furthermore, flow velocity additionally increments and by

and large auxiliary flow is instigated. These optional flows generates twirl and provides compelling
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blending of liquid flow to improves temperature gradient and along these lines coefficient of heat transfer
[43].

Kumar et al. [44] exhibited the survey on examinations on heat transfer improvement utilizing diverse TT.
TT’s with changed geometry provides greater rate of heat transfer into laminar and turbulent flow using
sensible factor of friction.

Patil et al. [45] did an examination on heat transfer improvement into the round tube and square pipe
utilizing TT and screw tape inserts. An examination uncovered that utilization of TT’s and screw tapes is a
conservative answer to heat transfer improvement. This examination additionally noted the increment in
heat transfer into square pipe is high when comparing with round pipe because of higher face to volume
proportion in square pipe.

Sarma et al. [46] depicted another technique to decide coefficient of heat transfer when a tube fixed by TT
inserts. Technique depended on adjustment in wall shear and temperature gradients by friction coefficient
relationship which prompts heat transfer improvement via tube wall. A forecasts created from the present
hypothesis were contrasted and some past created connections for twisted tapes. At last the hypothetical
outcomes were displayed as relationship recorded.

Sarma et al. [47] gave summed up hypothetical forecasts depended that there is nonappearance of transition
and plainly isolating laminar and turbulent systems. The decent understandings were likewise obtained in

past relationships and hypothetical expectations.

4. Numerical studies for enhancement of twisted tapes (TT) for refrigeration:

Heating and Refrigeration are significant utilizations for transfer of heat and increment into its rate into
these frameworks prompts the expansion of the general execution and adequacy. A few examinations have
been done for investigation of the impact of TT’s upon expansion of heat transfer into condensers and
evaporators in support of refrigerating applications.

Laohalertdecha and Wongwises [48] played out a test examination on coefficient of heat transfer and drop
of pressure for R134a flow through horizontal cylinder. R134a moves through the internal cylinder while
cooled water course through the annulus. Corrugated tubes pitches were 5.08mm, 6.35mm and 8.46mm
and the groove profundity was 1.5 mm. An outcome indicated a significant impact of pitches on a
coefficient of heat transfer improvement and pressure drop enhancement.

Akhavan-Behabadi et al. [49] completed a trial examination to contemplate growth of characteristics of
heat transfer/pressure drop into stream bubbling of R-134a refrigerant into an evaporators outfitted by TT.
TT of ratios 6/9/12/15 were utilized into a investigations with four distinctive masses speed of refrigerant
into scope of 54-136 kg/ sm?. The outcome depicts the increment into coefficient of heat transfer is by
utilizing TT when contrasted with without TT.

Eiamsaard and Promvonge [50] did a test examination to consider the various parameters for turbulent flow
by the heat exchanger. The investigations of T-W and T-WA were performed at three distinctive wing
width proportions of 0.5/0.67/0.83 and wing pitch proportions of 0.75/1.0/1.25. Additionally, coefficient of

heat transfer into forward and reverse directions of T-W were considered as shown in figure 3 (a) and (b).
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a

Fig. 3. (a) Reverse and (b) Forward wing arrangement [50].

The investigation reasoned that friction element and rate of heat transfer of T-WA was greater by T-W.
Hejazi et al. [51] did an exploratory investigation on the improvement same characterises using the R-134a
into a heat exchanger outfitted with TT. TT were comprised of hardened steel having four distinctive twist
proportions 6/9/12/15 and the scope of R-134a masses speed considered as 56.44 to 130.9 kg/m? s. An
outcome indicates the TT with twisting proportion nine gives better heat transfer upgrade and minimising
pressure drop.

Hobbi and Siddiqui [52] did a test examination to consider the impact of various heat transfer upgrade
gadgets for thermal execution of solar collector. No calculable distinction was noted into heat flux to liquid
of a collector. An examination inferred the applied techniques dependent for shear created turbulence
improvement; are not compelling for heat transfer upgrade to collector liquid into collectors due to

diminishing shear delivered turbulence by buoyancy forces.

5. Conclusion:

Heat transfer and pressure drop has been considered for assessments of the diverse twisted tape put into
heat exchangers. Essentially all possible research identified with twisted tape have been condensed into the
review, for example, drop of pressure and heat transfer study as per plain twisted tape, altered twisted tape,
and its geometry.

It is seen from past examinations that utilization of TT in heat exchanger devices is very powerful
technique for enhancements of heat transfer. A twisted tape and altered tape inserts blends bulk flow well
and in this manner works well while laminar flow, as thermal resistant isn't constrained to the thin area.
Outcome also reveals twisted tape insert is increasingly successful in laminar flow. Limited amount of

research has been completed with the refrigeration system, which provides scope to the researcher.
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