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Abstract— Nowadays heat exchanger is the most effective 

mean to interchange thermal energy of one fluid to other. 

This is done by using miscellaneous techniques which 

improves heat transfer rate includes active, passive and 
compound augmentation techniques. In most of the 

mechanical process industries, heat exchanger is the 

principal device used for heat transfer phenomenon. The 

present article is about the review on research work has been 

done on various augmentation technique used to enhance the 

heat transfer rate in last decade. This paper contains 

literature estimation of heat transfer enhancement using 

spiral inserts. The present paper gives the theoretical as well 

as practical analysis of double pipe heat exchanger using 

spiral coil. This investigation is carried out to improve 

thermal performance of double pipe heat exchanger. The 
heat exchanger includes two copper pipes of diameter 25.4 

mm and 50.8 mm with spiral coil of 4 mm diameter. In this 

experiment, water used as a working fluid in which hot fluid 

inlet temperature extend from 50oC to 80oC and cold fluid 

inlet temperature is kept at 30oC.This testing carry through 

hot water and cold water mass flow rate vary from .The 

theoretical analysis of project work has been accomplished 

with the use of Ansys software, which helps in CFD 

analysis. 

Keywords: Spiral Coil, Passive Method, Double Pipe Heat 

Exchanger, Heat Transfer Coefficient, Turbulence 

I. INTRODUCTION 

Heat exchanger is a device used to exchange the heat from 

one fluid (hot fluid) to another fluid (cold fluid) with or 

without direct contact at different temperature. This 

exchange of heat takes place either to remove the heat from 

a fluid or to add heat to a fluid. For example, the heat 

exchanger used to remove the heat from the fluid is known 

as condenser or the heat exchanger used to add the heat to a 
fluid is known as boiler. Heat exchangers are broadly used 

in the refrigeration and air conditioning, petrochemical 

plants, sewage treatment, refineries, pharmaceuticals, food 

beverage and dairy industries, automobile radiators. 

According to application heat exchangers are classified on 

the basis of design features, nature of heat exchange process, 

relative direction of fluid motion and physical state of fluids. 

A. Sorting of Augmentation Techniques 

In general, Augmentation Techniques are categorized into 

three different techniques: 

a) Active 

b) Passive 

c) Compound 

B. Active Technique 

The technique used to enhance the heat transfer rate by 

applying external power input is known as active 

augmentation technique. 

C. Passive Technique 

This method is used to create turbulence in the path of fluid 

flow by using inserts in tube. This turbulence in fluid flow 

increases the heat transfer rate from one fluid to other. 

D. Compound Technique 

In this case, combination of two methods is used to raise the 
heat transfer rate. The result obtained is greater than using 

any one technique individually. 

II. LITERATURE REVIEW 

Some experimental investigation has been done on double 

pipe heat exchanger using spiral coil for the enhancement of 

the heat transfer. Most of the industrial researchers as well 

as academic researchers contributed in this field, the review 
of the research work carried out in this area are as follows: 

Jay J. Bhavsar, V K. Matawala, S. Dixit [1], they 

did the experimental analysis on spiral tube heat exchanger 

over the shell and tube heat exchanger. They concluded that 

with the use of spiral tube by varying mass flow rate of 

working fluid, the temperature of hot fluid decreases at the 

exit with increasing in mass flow rate of cold fluid. For the 

performance of the experiment they used hot oil and cold 

water as a working fluid. A coil is fabricated by bending the 

12mm diameter copper tube into spiral coil of four turns. 

The investigation had done on the mass flow rate of working 

fluid i.e cold water and hot oil which ranges in the middle of 
0.075 and 0.25 kg/s, and between 0.008 and 0.04 kg/s.The 

temperature of cold water and hot oil at the inlet had 

between 29 and 37oC and between 70 and 56oC. 

N.C kanojiya , V.M Kriplani , P.V Walke [2] , they 

did the review on heat transfer enhancement in heat 

exchangers with inserts ,they concluded that if the swirl 

flow is generated by passive method using perforated 

twisted tape inserts and nanofluid, the heat transfer rate as 

well as heat transfer coefficient  and friction factor increases 

while decrease in pressure drop takes place . It was shown 

that used of inserts in heat exchanger was beneficial for the 
heat transfer enhancement. 

Kartik M. Vyas, Rajdip J. Gohil, Neel S. Patel, 

Prof. Mitesh B. Lalwani [3] , gives the thermal analysis of 

tube in tube liquid spiral heat exchanger over shell and tube 

heat  exchanger. A two copper pipes had used in the 

fabrication of the experimental set up in which ½” copper 

pipe used as a inner tube and 1” copper pipe used as outer 

tube , both the coil had shaped into spiral form to fabricate 
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the setup of tube in tube heat exchanger. They used water as 

a working fluid. During the experimental analysis, the result 

obtained had the effectiveness of 33.80% in case of parallel 
flow and 40% in counter flow. By using tube in tube heat 

exchanger, more turbulence had offered to flow and better 

effectiveness can be obtained. 

Suman Shah, K. Kiran Kumar, they carried out the 

experimental study and heat transfer analysis on copper 

spiral heat exchanger using water based SiO2 nanofluid as a 

coolant. 

Nikhil Lokhande, Dr. S. R. Nikam, Dr. K.N. Patil , 

had comparatively analysis the spiral heat exchanger and 

gasketed plate type heat exchanger using stainless steel as a 

material for plate making of plate heat exchanger with 

thermal conductivity 16.2 W/mK. This investigation 
concluded that the performance of gasketed plate heat 

exchanger was better than spiral plate heat exchanger, by 

using gasketed plate heat exchanger   the overall heat 

transfer coefficient increased by 86.8% over spiral plate heat 

exchanger. The experimental investigation of plate heat 

exchanger had done on two different plate chevron angles , 

65O and 30O in which it was found that the overall heat 

transfer coefficient increased by 26% in case of 65O chevron 

angle as compared to  30O. 

Ruchal G. Humbare, Suraj R. Gurav, S. B. 

Trimbake , had gone through the comparative study between 
helical coil heat exchanger and straight tube heat exchanger 

for parallel flow and counter flow. The overall heat transfer 

coefficient increases with flow rate in case of helical coil 

heat exchanger and 10 to 20% more than that of straight 

tube heat exchanger. Effect of curvature ratio and pitch of 

helical coil had shown as the curvature ratio increases, the 

heat transfer coefficient also increases while the pitch 

increases the overall heat transfer coefficient decreases. 

E.I. Jassim, did the experimental study on transient 

natural convection heat transfer from spiral coil in a spiral 

coil heat exchanger. He had compare the efficiency of spiral 

coil heat exchanger in horizontal as well as in vertical 
position of spiral coil in which he found that spiral coil in 

vertical position had shown more effectual than horizontal 

position in terms of transferring heat. He also found that by 

increasing number of loops of spiral coil per unit length 

could improve the heat transfer rate. 

III. PROPOSED WORK 

The purpose of present study is to examine experimentally 
the effect of spiral coil on heat transfer in double pipe heat 

exchanger. The overview of experimental set-up is as 

follows: 

SN Elements Dimension 

1 Outer Plain Tube D =50.8 mm, L=700 mm 

2 Inner Plain Tube D=25.4 mm , L=800 mm 

3 Inner Spiral Coil 
D=4 mm, L=700 mm , No. of 

loops= 18 

4 Pitch 40 mm 

5 Material Copper 

6 
Thermal 

conductivity 
385 W/mk 

7 Thermocouple PT 100 

8 Thickness 2 mm 

Table 1: Specification of Experimental Set-up 

A. Heat Exchanger Line Diagram 

 
Fig. 1: Schematic View of Heat Exchanger 

B. Experimental Procedure 

a) Experiments have been studied by varying input 

parameters like mass flow rate of cold water as well as 

hot water and input temperature of hot water. 

b) The mass flow rates used in experimentation is 0.0167 

kg/sec for both cold and hot water. 

c) The inlet temperatures of hot water have been varied 

from 45°C to 70 °C i.e. 45°C, 50oC, 60°C, 65°C, and 70 

°C. 
d) These input temperatures were achieved by controlling 

power input given to the water geyser. This power is 

controlled by dimmer stat. Input temperature of 50oC. 

e) Cold water is kept 27°C and 30 °C throughout the 

experimentation which have been taken directly from 

tap. 

f) Results are taken at steady state condition. Above 

experimental procedure are repeated for with spiral coil 

and without spiral coil for counter flow as well as 

parallel flow heat exchanger. 

IV. CONCLUSION 

From this review, lot of research has been done on 

improvement in heat transfer rate in the heat exchangers. 

Numerous possible methods are used for heat transfer 

enhancement by implementing passive augmentation 

techniques which incorporate the usage of different types of 

inserts. The research done by E.I. Jassim  concluded that 

heat transfer coefficient increases with increases in loops of 

spiral coil .With the spiral coil insert , rate of heat transfer 
increases consequently heat transfer coefficient also 

increases with decreases in pressure drop as compared to 

without using spiral coil insert. With the conclusion, uses of 

inserts are advantageous in the enhancement of heat transfer 

rate in the heat exchangers. 

ACKNOWLEDGEMENT 

We would like to express our sincere thanks to Prof. 
Riddheshwar R. Bilawane, Assistant Professor of 

Department of Mechanical Engineering, Nagpur Institute of 

Technology, Nagpur for his guidance and support during the 

project. 

We would like to extend our gratitude to Dr. Nitin 

K. Mandavgade, Head of Mechanical Engineering 

Department, Nagpur Institute of Technology, Nagpur for 



Effect of Spiral Coil on Heat Transfer in Double Pipe Heat Exchanger-A Review 

 (IJSRD/Vol. 8/Issue 1/2020/191) 

 

 All rights reserved by www.ijsrd.com 899 

providing the facility required at Heat Transfer Lab and 

Workshop to complete the project. 

REFERENCES 

[1] E.I. Jassim “Spiral Coil Heat Exchanger – Experimental 

Study”. 3rd International Conference on Fluid Flow, 

Heat and Mass Transfer (FFHMT’16), Ottawa, Canada 

– May 2 – 3, 2016. 

[2] Jay J. Bhavsar, V K. Matawala, S. Dixit “Design & 

Experimental Analysis of Spiral Tube Heat Exchanger”. 

International Journal of Mechanical & Production 

Engineering, (IJMPE) ISSN: 2320-2092, Volume-1, 
Issue-1, July-2013. 

[3] Kartik M. Vyas1, Rajdip J. Gohil2, Neel S. Patel3, Prof. 

Mitesh B. Lalwani4 “Thermal Analysis of Tube in Tube 

Liquid –Liquid Spiral Heat Exchanger”.  International 

Research Journal of Engineering and Technology 

(IRJET), e-ISSN: 2395-0056 p-ISSN: 2395-0072 

Volume: 05 Issue: 05 | May-2018. 

[4] N.C. Kanojiya , V.M. Kriplani , P.V. Walke “ Heat 

Transfer Enhancement in Heat Exchangers With Inserts 

”.International Journal of Engineering Research & 

Technology (IJERT) ISSN:2278-0181, Vol. 3 Issue 10 
,October-2014. 

[5] Nikhil Lokhande, Dr. S. R. Nikam, Dr. K.N. Patil 

“Comparative Analysis Of Spiral Heat Exchanger And 

Gasketed Plate Type Heat Exchanger” Journal Of 

Emerging Technologies And Innovative Research 

(JETIR)  Ssn-2349-5162) ,October 2017, Volume 4, 

Issue 10. 

[6] Ruchal G. Humbare, Suraj R. Gurav, S. B. Trimbake 

“Analysis of Heat Transfer Enhancement in Tube-in-

tube Helical Coil Heat Exchangers”. International 

Journal of Engineering and Advanced Technology 

(IJEAT) ISSN: 2249 – 8958, Volume-5 Issue-1, 
October 2015. 

[7] Suman Shah, K. Kiran Kumar “Experimental Study & 

Heat Transfer Analysis on Copper Spiral Heat 

Exchanger Using Water Based SiO2 Nanofluid as 

Coolant”.  World Journal of Nano Science and 

Engineering, 2018, 8, 57-68,   ISSN Online: 2161-4962 

ISSN Print: 2161-4954. 


