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Abstract— This An experimental investigation is carried out 

with the aid of rotating twisted insert for heat exchanger 

applications for the heat transfer enhancement. This 

experimental investigation is for calculating tube side heat 

transfer factor friction coefficient, Reynolds water number 

for turbulent flow in circular tube fitted with rotating twisted 

insert. An experimental system consists of a pump, flow 

control valve to maintain determined flow volume, orifice 

meter is used to measure flow, pressure drop is determined 

along the test section and aperture plate with 2 U- tube 

manometers. Uses an SS304 material stainless steel tube 

with 40 mm I.D and 50 mm O.D and 1250 mm capacity. 
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I. INTRODUCTION 

The heat exchangers have many industrial applications. The 

efficiency depends on its size, heat transfer rate, medium 

type, drop pressure etc. The heat transfer rate can increase 

my inside the heat exchanger fluid stream changing. This is 

achieved by putting the obstacle as an insert in the flow 

named. The heat transfer rate can be improved using 

different methods. Those are the following: 

1) Active techniques: These techniques are more 

complicated in terms of design and use. To boost the 

rate of heat transfer it needs external power source. This 

has limited use because of external power source 

requirement. 

2) Passive Techniques: By adding inserts or external tools 

these techniques use the surface of geometric 

modifications to the flow channel. No external power is 

needed for this technique; instead they use the power 

form system itself. Ultimately leads to a lowering of the 

fluid pressure. This method gives higher rate of heat 

transfer compared to extended surface. 

3) Compound Techniques: This is a hybrid approach 

where active as well as passive techniques combine to 

increase the rate of heat transfer. As this method uses 

passive technique because no external power source is 

needed. Because of this gain it is commonly used in the 

industries. 

4) Extended Surface: They have successful enlargement of 

the heat transfer. The latest work has contributed to a 

modification of the fin surface, which also appears to 

increase the coefficient of heat transfer. 

5) Treated surface: These are the heat transfer surfaces on 

which the finish or the coating has a thin alteration. The 

modification may be continuous or discontinuous, 

where the roughness is much lower than that which 

affects the heat transfer of the single phase, and is used 

for boiling and condensing. 

6) Displayed enhancement techniques: This technique 

involves the use of forced-convection inserts. These 

tools boost the rate of energy transfer in heat 

exchangers. Inserts are made in various shapes and 

sizes. 

7) Swirl flow devices: The axial flow in a channel is 

generated or superimposed by the swirl flow or 

secondary recirculation. Such devices include tubular 

parts, twisted sheets, and helical strips or cored screw 

style tubes. 

8) Coiled tube: These techniques are suitable for heat 

exchangers which are comparatively more compact. 

Coiled tubes produce secondary flows and vortices 

which promote a higher coefficient of heat transfer in 

single phase flow as well as in most boiling areas. 

Use an inserts is more effective for heat    enhancement 

techniques as compared to other techniques due to following 

reasons: 

1) Cost is low. 

2) Easy to install and removal. 

3) Maintenance cost is low. 

II. LITERATURE REVIEW 

Naphon(2006) studied the heat transfer characteristics and 

the pressure drop of horizontal tubes with wire coiled 

inserts. He also looked at the effect of coiled pitch and 

related parameters on heat transfer characteristics and 

pressure drop showing the wire coil insert had a significant 

effect on heat transfer enhancement particularly in the 

laminar flow area. The thermal efficiency of the tube with 

square cross sectioned coiled wire was recorded by 

Promvonge (2008), comparing its experimental results with 

the efficiency of circular cross sectioned wire. The results 

showed that the overall improvement offered by the square 

coiled wire inserts was better than the circular one under 

similar conditions. He also examined the snail entry on 

thermal enhancement of a tube fitted with circular and 

square cross sectioned coiled wire.[4] 

A Klaczakstudied the heat transfer experiment on 

the twisted type insert of different pitch. The laminar flow 

check was performed within 1.62yy5.29 and 110Re 

eine1500. Result shows the heat transfer has a positive 

relationship to the twisted insert pitch value. V Hejazhi M.A 

Akhavan-Behabadi and A Afshari test the heat transfer 

coefficient and the decrease in pressure during HFC-134a 

condensation in a horizontal tube fitted with twisted tape. 

The refrigerant flows in an inner copper and the cooling 

water flows in the annulus. And predict smooth pressure 

drop in the tube and swirl flow, and establish empirical 

correlation. In order to characterize their thermo hydraulic 

actions for laminar, turbulent and transition flows, Garcia Et 

Al experimentally studied helical wire coils mounted within 

the round tube. 

Mr.ParamveerPatil, Prof Lalit S Pawar, Prof. N B 

Dhamane Experiments dealing with the enhancement of heat 
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transfer in a circular tube by cutting corrugated, twisted 

form of inserts with air as working fluid. These experiments 

were performed in a circular tube at constant wall heating 

flux and different mass flow speeds, with and without cut 

corrugated twisted form insert. 

Pravin S.Nikam, Prof. R.Y.Patil Prof. P.R.Patil, 

Prof. P. N. Borse In this paper we research the different        

methods of heat transfer and heat transfer and the 

performance measurement requirements and the different 

techniques such as the use of delta-winglet twisted, tapes 

and pipes with internal strings, twisted band perforated for 

this analysis the efficiency of heat transfer enhancement 

with the introduction of the different geometries. And 

conclude that the effect of inserting the various geometry is 

enhance the heat transferrate. 

N. C. Kanojiya V. M. Kriplani, And P. V.  Walke 

From this analysis, various ways of enhancing the heat 

transfer rate can be observed by using different types of 

inserts to produce the swirl flow by passive process. Thus 

heat transfer rate increases in perforated twisted tape parts, 

the heat transfer coefficient increases with decreases in 

pressure drop. In a perforated twisted tape inserts, the 

friction factor in the laminar area decreases and the heat 

transfer coefficient is increased as opposed to without 

twisted tape inserts. Nanofluid is not used in most reviews to 

analyze the heat transfer rate in heat exchange devices. The 

test was carried out either in thermal analysis, flow 

visualization, heat exchangers, etc., in perforated twisted 

tape insert the detailed research on heat transfer in heat 

exchanger had been carried out using different types of 

twisted tape inserts. They concluded that the twisted tape 

inserts work better than turbulent flow in laminar flow. The 

review shows that in future the inserts are most desirable 

function for heat transfer enhancement in various 

applications. We conclude that from the review if we use 

Nano fluid for heat transfer enhancement with inserts heat 

transfer rate increases upto four times than that of without 

using Nano fluid. 

Praful Dateand V. W. Khond This analysis of the 

literature identified different forms of feasible and cost-

effective heat transfer enhancement techniques. It's clear 

that the vortex generator technique is one of the promising 

heat transfer enhancement approaches. Lots of work has 

been done on different designs and simulation software use 

has made it easier. 

Pradip Ramdas Bodade and Dinesh Kumar Koli In 

this paper, the following heat transfer intensifiers are 

described and reviewed: (a) surface roughness, (b) plate 

baffle and wave baffle, (c) perforated baffle, (d) Inclined 

baffle, (e) porous baffle,(f) Corrugated channel,(g) Twisted 

tape inserts, (h) Discontinuous Crossed Ribs and Grooves. 

Works of various inventors on each have been checked, and 

several approaches have been taken from the literature to 

assist in their augmentation results. Among these methods 

discussed in the literature are half-porous baffle, it was 

found that greater attention should be paid to the 

enhancement of porous baffle heat transfer. Most writers 

focus on the methodology of Passive enhancement. 

Amar Subhash Mohite, Navnath Sawant, Siddharth 

Chougale, Dashmeet Oberoi, Prof. Avinash Datarkar 

Heat transfer rate with cross section of the square gives 

more benefit than cross section of the circle. This is because 

the volume to area ratio is higher. This paper contains the 

details regarding the different heat transfer enhancement 

techniques. We concluded that the heat transfer rate can be 

improved by the use of small inserts in the heat exchangers. 

We studied impact of different types of inserts such as 

twisted form insert. It produces the movement of swirls 

inside the heat exchanger. This analysis paper also addresses 

the experimental research performed with various types of 

inserts on improving heat transfer. This paper examines the 

increased heat transfer rate, the turbulence flow and the 

coefficient of heat transfer. 

Herle, Prof. P. R. Kulkarni From the literature 

review it is seen that the reissome scope for research work in 

the area of heat transfer it is proposed to carry out some 

theoretical, experimental and analytical studies on forced 

convection heat transfer augmentation using annular 

blockages. Heat transfer increase techniques are widely used 

in areas such as process industries, heating and cooling in 

evaporators, thermal power plants, air conditioning 

equipment, refrigerators, space vehicle radiators, cars, and 

with the growth of the nuclear power industry and need to 

boost reactor efficiency etc. 

Akhilesh N. Joshi1 Prof. S. M.Lawankar In this 

present research, heat transfer enhancement is tested 

experimentally in a tube inserted with twisted tape and 

twisted tape with opposite axes. The research was performed 

using air as the working fluid in the turbulent flow regime 

(Reynolds number in between 9000 to 18,000). The work's 

results can be traced as follows: 

The twisted tape enhancement devices with 

alternating axes show a major improvement of the Nusselt 

number and friction factor compared to the plain twisted 

tape and smooth tube working alone, depending on the twist 

ratios. 

III. CONCLUSION 

With the use of improved heat transfer rates, the need to 

build effective heat exchangers was partially addressed. The 

development of various enhanced heat transfer surfaces and 

devices has received considerable attention in recent years. 

The heat exchanger industry has been striving for 

enhanced coefficient of heat transfer and reduced pumping 

power to increase heat exchanger thermo-hydraulic 

efficiency. A successful design of a heat exchanger should 

have an effective thermodynamic efficiency, i.e. minimal 

entropy generation or minimal energy destruction in a heat 

exchanger system. The major challenge in designing a heat 

exchanger is to make the equipment compact and to achieve 

a high heat transfer rate using minimum pumping power. 

1) Due to low cost and time the distance should be limited 

in this experiment. In addition, Rotating Twisted Insert 

is the insert used. The justification for using this content 

relates to the constraint of costs and availability. It also 

involves measuring the enhancement properties of heat 

transfer. To evaluate the results and data collections, the 

calculation is required. 

2) Beside, this project hopefully can gain a lot of 

understanding and get more knowledge about the 
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responses like heat transfer enhancement using nano-

fluid are to be considered in future research. 
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