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Abstract— Transfer the heat with efficiency, also having 

heat exchanger compact with less cost, this is the main focus 

of the heat exchanger industry. As we know the various 

methods of heat exchanger. In these all various method, 

there is one method which is the heat exchanger with wire 

coil insert. This paper provides the review on study of heat 

transfer parameter of tube in tube heat exchanger using wire 

coil insert of different material in order to improve 

efficiency & reliability of heat exchanger. 
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I. INTRODUCTION 

It is seen that there are various heat exchanger are present 

with the help of which we can transfer the heat from hot to 

cold fluid. In these heat exchangers heat enchantment is 

more important factor so that we can transfer more & more 

heat with the help of heat exchanger. There are various 

enhancement techniques are present and choice of an 

enhancement technique mainly depends on variables which 

are the flow regime i.e. Reynolds number, the fluid 

properties i.e. Prandtl number, the allowable pressure drop 

and the existence or absence of natural convection. The use 

of various heat enhancement techniques are conditioned by 

specific application i.e. if there is require of heat exchanger 

food industry, then wire coil inserts heat exchanger 

techniques technique are not applicable because of hygienic 

problems. So for that application we can use corrugated and 

dimpled tubes.  But most of the time use of wire coil inserts 

in heat exchanger does not present any problem. 

 In boilers and heat recovery systems, most of the 

time wire coil inserts heat exchanger are used due to various 

flexibility which are, their easy removal for cleaning 

operations, compact in size.  

II. TUBE IN TUBE HEAT EXCHANGER 

Tube in tube heat exchanger means the heat exchanger in 

which it consist of two tube in which inner tube consist of 

hot fluid and outer tube consist of cold fluid. Due to this 

arrangement heat from hot fluid is transfer to cold fluid. In 

this heat exchanger process there are also two methods 

which are parallel flow i.e. direction of hot & cold fluid is 

same and counter flow i.e. direction of hot & cold fluid is in 

opposite with each other. 

 But to get more efficiency simply one wire coil is 

inserting in to the tube which consist of hot fluid so that 

flow becomes turbulence and maximum heat can flow hot 

fluid to cold fluid.  

III. RELEVANCE 

Wire coils have various advantages which are steady 

performance, ease of installation, simple configuration and 

easy for cleaning. Now, the main focus on how to optimize 

the thermal performance of tube in tube heat exchanger with 

wire coil inserts so that there is enhancement of heat in 

between two different temperature fluids. To get good heat 

transfer performance and also low friction factor, so there is 

need of such a material as well as such diameter of wire coil 

so that heat transfer rate can increase.  

IV. LITERATURE REVIEW 

A brief review of some selected references on tube in tube 

heat exchanger with wire coil insert, as below: 

 Sivashanmugam et al. (2000) [1] studied on 

experimental investigation on heat transfer as well as 

friction factor characteristics of laminar flow through a 

circular tube which is fitted with right and left helical screw 

tape inserts of equal length, and also unequal length having 

different twist ratio have been presented. This experimental 

data obtained ware compared with those obtained from plain 

tube published data. Then it is find that the heat transfer 

coefficient enhancement for right and left helical screw tape 

inserts in tube in tube heat exchanger is higher than that for 

straight helical twist for a given twist ratio.  

 Hussein et al. (2000) [2] demonstrated the effect of 

different inlet geometries with the laminar flow combined 

with convection heat transfer inside the horizontal circular 

pipe has experimentally investigated with various Reynolds 

number & Grashof number which is ranging from 400-1600 

for Reynolds number and 3.12-105 to 1.75-106 for Grashof 

number. In this experiment it is observed that the Nusselt 

no. values for bell-mouth inlet geometry were greater than 

other inlet geometries because of the difference in average 

temperature and densities of air. Results of average heat 

transfer were corrected with an empirical correlation which 

is depending on parameter of Grashof no., Reynolds no., 

Prandtl no. and this proposed correlation was compared with 

various literatures. 

 Kelvin et al. (2000) [3] presented the design of an 

experimental set-up for swirling decaying flow 

investigations, and also validation of experiments as well as 

preliminary experiment work. The combinations of this 

experiment with possible investigations using this 

experimental apparatus are limitless. For validation he 

presented series of flow visualization images for the flow 

inside the pipe. Also in this paper, design of the axial swirl 

vanes is also used in study which also disclosed.  

García et al. (2000) [4] had studied the behavior of 

thermal hydraulic of fluid for enhancement techniques 

which is based on artificial roughness , dimpled tubes, 

corrugated tubes & wire coils. Also he performed the 

comparison from three best specimens which is selected 

among the various range of geometries which is investigated 

by authors in previous work. 

 Salam et al. (2000) [5] an experimental 

investigation was carried for measuring tube-side heat 
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transfer coefficient, friction factor, and heat transfer 

enhancement efficiency of water for turbulent flow in a 

circular tube fitted with rectangular-cut twisted tape insert 

Saha et al. (2000) [6] had presented  that  

experimentally the friction factor as well as  Nusselt number 

data for laminar flow through a circular duct having integral 

helical ribs and also fitted with helical screw-tape inserts in 

tube-in-tune heat exchanger. And he also presented 

predictive friction factor and Nusselt number correlation 

with thermo hydraulic performance also be evaluated.  

 Martínezetal. et al. (2000) [7] presented an 

experimental study to characterize their thermo hydraulic 

behavior in laminar and transitional flow by using two 

different wire coils inserted in a smooth tube using both 

Newtonian and non-Newtonian fluids. Which is consist of 

dimensionless pitches of wire coils having pitch value is 

equal to diameter of the wire i.e. p=D which ranges from 

1&2, and dimensionless wire diameter was e=D = 0.09 for 

both wire coils. In this paper for Non-Newtonian tests 

considered different viscosity types having 1% of CMC 

(carboxyl-methyl-cellulose) solution in water for various 

temperatures, which consist of wide range of flow 

conditions, has been also covered. For this test Reynolds no. 

ranges from 10 to 1300 and Prandtl no. ranges from 150 to 

1900. Also Newtonian test were carried out with propylene 

glycol as a working fluid, with similar ranges of Reynolds as 

well as Prandtl no. as previously indicated for non-

 Newtonian fluids. Form this test we got the result 

at low Reynolds number, both wire coils behave as a smooth 

tube but accelerate from transition to critical Reynolds 

numbers down to 500. Maximum augmentations of fanning 

friction factor of 3.5 times and of 4.5 times of Nusselt 

number have been found with respect to the smooth tube. 

V. CONCLUSION 

Many researchers have worked and found the Nusselt 

number, friction factor, and thermal performance factor 

increased with the increase of twisted wire densities. 

 Some of researchers worked on Heat transfer 

enhancement in a screw inserted tube and convection heat 

transfer inside a horizontal circular pipe, through careful 

measurements. Very less researchers are working on heat 

transfer in tube in tube heat exchanger with wire coil insert. 

 There is no recent work on heat transfer in tube in 

tube heat exchanger with wire coil insert for different 

materials, different pitch values for the wire coil, different 

wire coil thickness. If we get exact material of wire coil with 

its pitch value & wire thickness so there will increase in heat 

enhancement. 
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