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Abstract— Convection heat transfer of air medium is more 

complex problem in any thermal product because of 

coefficient of air is less compare to other liquid. So we 

improve a heat transfer rate by air putting some turbulator 

with varying pitch and size and shape. So in many area of heat 

transfer like heat pipe, heat exchanger tube, etc. is more 

useable and valuable factor consider as an efficiency. So 

efficiency mainly depend upon a temperature difference of 

both end so we improve a rate of change of temperature in a 

tube. As a CFD post we solve a problem with various mass 

inlet at a same condition and gives a result in terms of Re, Nu, 

and Fr factor. The heat transfer rate through a circular tube is 

increased by varying various turbulators. The heat transfer 

performance and friction factor analysis is performed for a 

simple hollow circular pipe and circular of wire insert allows 

the higher heat transfer coefficient with relatively law flow 

resistance for the same pumping power for unique structure. 

The heat transfer analysis and friction factor of fluid flowing 

through a circular pipe at constant heat flux is studied using 

CFD. The study deals with effect on convective heat transfer 

rate by varying mass flow rate through different wire insert 

with various shape of wire. As a putting turbulator also 

increase power required to supply air so we find an optimum 

solution of it. 
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I. INTRODUCTION 

Heat transfer enhancement techniques are frequently used in 

a heat exchanger system in order to enhance heat transfer and 

increase in thermal performance of the system. 

Heat transfer enhancement techniques are divided in 

to two categories: active and passive methods. In active 

method, heat transfer is improved by supplying extra energy 

to the fluid or equipment. 

Active method include: use of mechanical auxiliary 

elements, rotating the surface, mixing fluid with mechanical 

accessories and constituting electrostatic in flow area. In 

contrast, the passive enhancement can be acquired without 

any external energy. 

The passive method include: the rough surfaces, 

extended surfaces, coated surfaces, and tabulator / swirl 

generator devices. Coiled wire and twisted tape inserts are 

most commonly used swirl flow devices in order to enhance 

heat transfer in heat exchangers. 

II. RESEARCH PAPERS 

1) Parag S. Desale, Nilesh C. Ghuege; The heat exchanger 

is an important device in almost all of the mechanical 

industries as in case of process industries it is key 

element. This paper is a review of such techniques 

keeping focus on passive augmentation techniques used 

in heat exchangers. This paper reviews all types of swirl 

flow devices and made comparison amongst all. The heat 

transfer augmentation,Pressure drop variation, friction 

factor and overall thermal performance of a tube inserted 

with wire coil inserts alone,twisted tape inserts alone and 

the combined devices between the twisted tape and 

constant or periodically varying wirecoil pitch ratio are 

studied.[1] 

2) Amit waghode, M.D. Shenade; The present review paper 

is on the performance of tube in tube type heat exchanger 

with different types of wire coil insert. In this paper 

reviews of all types of swirl flow devices and also made 

comparison. The heat transfer augmentation, pressure 

drop variation and overall thermal performance of tube 

inserted with wire coil insert alone, twisted tape insert 

alone and combine devices between twisted tape and 

constant or varying wire coil pitch ratio and varying 

diameter of wire coil are studied.[2] 

3) Jaypal mali, Girish patil, A.R. Acharya,  A.T.  Pise; This 

paper is a review of heat transfer enhancement with 

centrally hollow twisted paper and AL2O3 Water based 

nanofluid in tubular heat exchanger. The experiments 

were conducted in a pipe under low Reynolds number 

range using water and nanofluids. The Nusselt number 

and friction factor for nanofluid in flow path enhanced 

compared to water. The centrally hollow twisted tape 

enhances the heat transfer coefficient by 1.27-22.4 % 

compared to the plain twisted tape of same pitch. 

Nanoparticle of  0.25-0.5 % volume concentration 

increase the heat transfer 6.84-12.8 % compared to 

centrally hollow twisted tape of 8 mm hollow width.[3] 

4) Alok kumar, Satyendra Singh, Sunil Chamoli, Manoj 

Kumar; Heat transfer enhancement by creating 

turbulence in the physical behaviour of fluid flow inside 

the heat exchanger has become a very interesting area of 

research for the researchers. On the basis of experimental 

study on heat ex-changer tube with perforated circular 

disk insert, it is observed that each geometrical and flow 

parameters used in experimentation showed there 

independent impact on the value of heat transfer, friction 

factor and thermal performance factor.[4] 

5) Ketan Diwan, M.S. Soni; This paper is a review of  Heat 

transfer enhancement in absorber tube of parabolic 

trough concentrators using wire-coils inserts.  Heat 

transfer enhancement technology provides many 

advantages in heat exchanger applications. In the present 

paper, the heat transfer characteristics and the pressure 

drops of the absorber tube of Parabolic Trough 

Concentrators with wire-coils inserts are investigated. 

Reynolds number variation plot with mass flow rate for 

smooth tube without wire-coils and with wire-coils 

shows increase of reynolds number with pitch from 6mm 

to 8mm where it becomes maximum and then it starts 

decreasing. All the values of reynolds number for the 

flow without wire coils are observed to be less than all 

the values of flow with wire coils for all pitch values. 
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But, Reynolds number values for pitch 20mm are quite 

close to the values of Reynolds number without wire 

coils, so pitch value 20mm is not preferable for heat 

augmentation purpose.[5] 

6) Kevin M. Lunsford; This paper is a review of increasing 

heat exchanger performance. Engineers are continually 

being asked to improve processes and increase 

efficiency.These requests may arise as a result of the 

need to increase process throughput, increase 

profitability, or accommodate capital limitations. 

Engineers can evaluate increasing heat exchanger 

performance through a logical series of steps. The first 

step considers if the exchanger is initially operating 

correctly. The second step considers increasing pressure 

drop if available in exchangers with single-phase heat 

transfer. 

7) Amir Faghri; Over the last several decades, several 

factors have contributed to a major transformation in heat 

pipe science and technology. The first major contribution 

was the development and advances of new heat pipes, 

such as loop heat pipes, micro and miniature heat pipes, 

and pulsating heat pipes. The purpose of this review 

article is also to make a thorough presentation of the 

basic and advanced techniques for analyzing various heat 

pipe systems under a variety of operating conditions and 

limitations.[7] 

III. OVERVIEW OF RESEARCH PAPERS 

 Tube inserts are the devices which are commonly used in 

Heat Exchangers for heat transfer augmentation.[6] 

 The advantage of using tube inserts is reduction of heat 

exchanger size which results into less capital cost. 

 In the passive method of heat transfer enhancement, 

turbulent promoters of different geometries with several 

flow and geometrical parameters are used to study heat 

transfer and fluid flow characteristics of heat exchanger 

tube. 

 The Phenomenon of jet impingement during the fluid 

flow is also dominant reason for heat transfer 

enhancement. 

 Heat transfer rate in conventional heat exchanger can be 

improved through a variety of augmentation technique 

that employs surface enhancements. 

 Heat is a form of energy in transition and heat is flow 

from one system of higher temperature to another system 

of lower temperature without transfer of mass. 

 Increase the heat transfer in the tube side is the main way 

to enhance the performance of heat exchanger. 

 The heat pipe is a highly effective passive device for 

transmitting heat at high rates over considerable 

distances with extremely small temperature drops, 

exceptional flexibility, simple construction, and easy 

control with no external pumping power. 

IV. CONCLUSION 

 The results of smooth tube test are studied and the results 

from the combined devices are also compared with those 

from each device alone. Their result shows that twisted 

tapes are good with heat transfer improvement but are 

poor with friction factor analysis. 

 The heat transfer augmentation and Nussult number is 

increases with decreases in pitch of wire coil. 

 For heat transfer, as the value of the Reynolds number 

increases heat transfer rate also increases and vice-versa. 

 At the maximum value of the Reynolds number, the 

amount of heat transfer was found maximum. 

 For lower PR, heat transfer is maximum and vice-versa. 
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