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Abstract 
Nowadays heat transfer is having wide application in areas like automobile, food processing power 

plant electronic devices etc. The system is used to enhance heat transfer between hot and cold fluid is 

heat exchanger and at present the requirement of heat exchanger is that it should be compact and 

efficient. The turbulence in the flow increaser rate of heat transfer and aim of present research work is 

to compare thermal performance of helical tube heat exchanger with serpentine tube heat exchanger to 

understand the effect of tube shape on thermal performance. 
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1. Introduction 
Thundil Karuppa Raj R et al. [1] attempted to study the effect of different baffle inclination 

angles on the fluid flow and heat transfer characteristics of a shell and tube heat exchanger 

for three different inclination angles of the deflectors, namely 0°, 10° and 20°. Vindhya 

Vasiny Prasad Dubey et al. [2] focused on in-depth thermal analysis of the effect of extreme 

loading conditions on heat exchanger performance. Chérif Bougriou and colleagues [3] were 

interested in a new type of heat exchanger, which is a double concentric shell and tube heat 

exchanger. Andre' L.H. Costa et al. [4] presented a study on design optimization of shell and 

tube heat exchangers. O. García-Valladares [5] developed detailed one-dimensional transient 

and steady-state numerical simulations of the thermal and hydrodynamic properties of a 

concentric three-tube heat exchanger. Abdalla Gomaa et al. [6] investigated experimental and 

numerical studies on concentric three-tube heat exchangers, paying special attention to twin-

tube heat exchangers. Hinge [7] studied the design and performance of a single-section shell-

and-tube heat exchanger by considering vertical and parallel baffle plates. Girish et al. [8] 

used fluent software to study the pressure drop inside a shell-and-tube heat exchanger by 

considering different baffles. Haran et al. [9] studied thermal analysis in the case of shell and 

tube heat exchangers considering both water type and oil type, which are most used in 

heating, refrigeration and air conditioning industries. Air, Pranita et al. [10] studied shell and 

tube exchangers by considering the influence of baffle types considering thermal 

performance and pressure loss. Petinin et al. [11] studied shell and tube heat exchangers by 

considering different variations of tube designs such as triangular, revolving triangular and 

combined shell and tube heat exchangers. Kaushik [12] studied the optimal design of shell and 

tube heat exchanger considering various parameters such as outer diameter, pitch, length, 

spacing and baffle shear etc. Yang et al. [13] studied the properties of heat exchangers by 

changing the fluid. Flows into the shell in the case of a shell-and-tube heat exchanger with 

spiral baffles. Kahya et al. [14] studied a shell-and-tube heat exchanger by comparing 

simulation results with analytical calculations using heat transfer studies. Amirtaraj et al. [15] 

studied a shell-and-tube heat exchanger with inclined baffles to achieve higher heat transfer 

efficiency and lower pressure drop. Oguz et al. [16] studied the thermal design of a shell-and-

tube heat exchanger using an intelligent coordinated harmonic algorithm. Yanzhong [17] 

studied improving heat transfer by installing a sealing ring into the ring. They closed the gap 

between the bulkhead and the hull with putty. Tsjuwang et al. [18] investigated a shell-and-

tube combined multi-way heat exchanger with spiral baffles to improve heat transfer 
characteristics and simplify the manufacturing process. Pramod S. Purandare et al. [19] 

conducted a study on the heat transfer phenomenon in a conical coil heat exchanger with a 

taper angle of 900 M. 
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Ghazikhani et al. [20] investigated the effect of a wedge-

shaped tetrahedral VG (vortex generator) on a gas-liquid 

tube heat exchanger and Mohanty et al. [21], statistical 

analysis is used as a valuable tool to study the performance 

of shell-and-tube heat exchangers under fouling conditions. 

AI Zinkevich et al. [22] studied that the non-uniform 

distribution of fluid flow between the tubes of a shell-and-

tube device needs to be taken into account to determine the 

heat transfer efficiency and analyze its influence on the heat 

transfer intensity. LIU Wei et al. [23] focused on improving 

the heat transfer in the central flow and analyzing the 

turbulence mechanism of longitudinal flow. Seong Yeon 

Yoo et al. [24] studied the heat transfer rate of the outer 

surface of the heat exchanger tube for a closed wet cooling 

tower and can be divided into sensible and latent heat 

transfer rates. Kozeki et al. [25] studied HE spiral wrapping 

with stainless steel pipes. Desai et al. [26] studied the fluid 

vibration inside HE provided by fins. He discovered that the 

fine networks are very stable, which contributes to the 

stability of the HE body. Dang et al. [27] presented a study on 

the HE heat storage capacity provided by fins and found that 

fins play a major role in thermal energy storage. Quach et 

al. [28] proposed a design module for HE to reduce the 

volume of the heat exchanger, aiming to reduce 

manufacturing costs. Vuong et al. [29] are currently doing 

research related to modeling and optimization of multilayer 

heat exchangers. Figley et al. [30] studied the structure of HE 

using numerical simulation and found a great influence of 

the structure on the behavior of HE. Zheng et al. [31] 

developed a new channel with a new form of EO to study 

the effectiveness. A transient flow is discovered by the new 

design. Ma et al. [32] numerically studied the inclination of 

the new HE design and the pressure drop. Andre' L.H. Costa 

et al. [33] presented a study on design optimization of shell 

and tube heat exchangers. O García-Valladares [34] 

developed detailed one-dimensional transient and steady-

state numerical simulations of the thermal and 

hydrodynamic properties of a concentric three-tube heat 

exchanger. The literature review was performed from [35-41] 

Patel Anand et al. [42] Thakre, Shekhar et al. for heat 

exchanger [43-47] Anand Patel et al. for hybrid combination 

systems- heat exchanger with solar heater, hybrid car with 

renewable system and solar heater with electric car; [48] Patel 

Anand et al. for cooling tower; [49-54] Anand Patel et al. for 

Solar Heater by optimizing the design and material 

improvement performing thermal performance analysis to 

enhance the heat transfer efficacy which will be useful to 

perform the current study.  

 

2. Experimental Construction 

 

 
 

a. Helical Heat Exchanger 

 
b. Serpentine Heat Exchanger 

 

Fig 1: CAD Model of Experimental set up 

 

 
 

Fig 2: 4” Cylindrical pipe 

 

 
 

Fig 3: Serpentine pipes 

 

 
 

Fig 4: Helical Heat exchanger pipe 

 

 
 

Fig 5: Helical and Serpentine Heat exchanger 
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In the present work in the first phase from copper sheet of 

20 gauges the 4” diameter two cylindrical pipes of 0.23 m 

and 0.8 m length are fabricated using brazing process. Inside 

the cylindrical pipe the ½” diameter and above mention 

lengths helical pipe and serpentine pipe are inserted in 

shapes respectively. The outer cylinder is closed from both 

ends and inlets and outlets are provided on cylinder and 

inner pipes also. The K type thermocouples are used for 

temperature measurement purpose and 20 liter tank with 

tape is used to supply cold and hot water in the heat 

exchanger. The asbestos tape is wrapped around 4” cylinder 

to avoid heat transfer. Total four thermocouples and two 

measuring flasks are used to measure water flow and 

temperature at various locations of both heat exchangers, 

respectively. 

 

3. Results and Discussion 

 
Table 1: Observation Table 

 

Helical Counter Flow 

Hot Cold 

Tin Tout Tin Tout 

60 53.9 33 43.5 

50 45.8 33 40.4 

Helical Parallel Flow 

Tin Tout Tin Tout 

60 55.2 33 45.6 

50 45.3 33 43.1 

Serpentine Counter Flow 

Tin Tout Tin Tout 

60 55 33 41 

50 46.5 33 38 

Serpentine Parallel Flow 

Tin Tout Tin Tout 

60 56.1 33 41.8 

50 47 33 39 

 
Table 2: Result Table 

 

 counter flow Helical 

0.23 

0.25 

 parallel flow Helical 

0.18 

0.28 

 counter flow Serpentine 

0.19 

0.21 

 parallel flow Serpentine 

0.14 

0.18 

 

Table 1 and Table 2 represent the observations and results in 

case of helical and serpentine heat exchanger for parallel 

and counter flow heat exchanger. In case of helical heat 

exchanger better thermal performance is observed as due to 

shape more surface area is available for heat transfer and 

more turbulence in the flow can be achieved which 

enhances heat transfer and so better effectiveness can be 

obtained in parallel and counter flow both.  

 

4. Conclusion 

In case of shell and tube heat exchanger the pipe shape plays 

a vital role to improve the thermal performance also heat 

exchanger becomes compact. 
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