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Abstract- In this paper a review present on the heat 

transfer analysis in the conically coiled tube and shell 

type heat exchanger. Three different conical coil heat 

exchanges of same mean coil diameter (Dm = 114 mm)  

tube diameter 8 mm with different coil pitch (18mm, 

20mm, 22mm) are analyzed under steady state 

condition. In this study the geometrical model of 

conically coiled heat exchanger generated in Ansys 14.5. 

The Designed model will be meshed in ICEM. The 

desired boundary condition will be applied on the 

Fluent CFD. The MWCNT/water nanofluids at 0.5% 

particle volume concentrations will be used as cold fluid 

in tube side and  The tests were conducted under the 

turbulent flow in the Dean number range of 2200 < De < 

4200. The validation of the model will be done on CFD. 

The pressure drop, temperature drop, Nusselt number 

and heat transfer will be analysied on CFD. 

 

Index terms- Pressure drop, Temperature, Nusselt 

number, heat transfer, CFD and Dean Number. 

 

1. INTRODUCTION 

 

Heat exchangers are devices that provide the flow of 

thermal energy between two or more fluids at 

different temperatures, and therefore, are heat 

transferring device. Heat exchangers are used in the 

power production, process, chemical and food 

industries, electronics, manufacturing industries, air-

conditioning, refrigeration, and space applications. 

However, the work on curved tubes and helically 

coiled tubes need more knowledge about the flow of 

primary and secondary flow formation. Helically 

coiled tube heat exchangers are used in power plants, 

nuclear plants, process plants, automobile, 

refrigeration, heat recovery units, processing 

industries and steam generation in marine due to their 

compact shape and effective heat transfer. The 

limitations of the shell and single helically coiled 

tube heat exchangers are the lower surface area of the 

flowing fluid and weaker turbulence creation than the 

double helically coiled tube heat exchangers. 

 

2. LITERATURE REVIEW 

 

Bo Xu, Hezhi Zhang et.al, (2019).  In this study they 

work on the higher thermal conductivity of pile-

foundation heat exchanger contributed to the higher 

heat transfer efficiency than soil. Heat transfer flux 

per meter of the pile-foundation heat exchanger 

gradually decreased with time went on. The 

equilibrium condition of cooling and heating load 

was beneficial to operation system’s safety and 

efficiency. The simulation results corresponded well 

with experimental data, indicating the reliability of 

simulation. The study results were approximate to the 

actual situation and can be used as theoretical basis 

for design and application of pile-foundation heat 

exchanger in GSHP system. 

K. Palanisamy, P.C. Mukesh Kumar (2019).They 

studied that the prepared MWCNT/water nanofluids 

show good stability even after 45 days of preparation 

and there is no considerable deposit of nanotubes on 

the tube inner wall. It is also studied that there is no 

immediate risk of handling MWCNT and studied that 

there is no significant erosion of coiled tube inner 

wall surface even after several test runs. Therefore 

the MWCNT/water nanofluids are the alternate heat 

transfer fluids for traditional fluids in the cone 

helically coiled tube heat exchanger to improve the 

heat transfer with considerable pressure drop. 

Ahmad Hajatzadeh Pordanjani, Saeed Aghakhani 

et.al, (2019). The purpose of the paper is not only to 

describe the previous studies, but also to understand 

the mechanisms of heat transfer in the field of using 

nanofluids in heat exchangers, and also to evaluate 

and compare different heat transfer techniques. 

Finally, it can be concluded that the nanofluids in 
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most cases improve heat transfer, which reduce the 

volume of heat exchangers, saving energy, 

consequently water consumption and industrial 

waste. 

Mehdi Bahiraeia, Reza Rahmania (2018). This paper 

reviews and summarizes recent investigations 

conducted on use of nanofluids in heat exchangers 

including those carried out on plate heat exchangers, 

double-pipe heat exchangers, shell and tube heat 

exchangers, and compact heat exchangers. 

Meanwhile, some fascinating aspects about 

combination of nanofluids with heat exchangers are 

introduced. In addition, the challenges and 

opportunities for future research are presented and 

discussed. 

Marwa A.M. Ali, Wael M. El-Maghlany et.al, 

(2018). This article aims to enhance the heat transfer 

rate of that type of heat exchanger by introducing a 

rotation of the heat exchanger inner pipe combined 

with changing the pipes eccentricity. Three 

dimensional, steady sate and incompressible CFD 

model was constructed for investigation of the effect 

of rotation and eccentricity on the heat transfer rate. 

A double pipe heat exchanger which was used for 

this study consists of an inner pipe and an outer pipe 

of diameter 50 mm and 150 mm respectively with a 

length of 2000 mm. 

Ahmed H. N. Al-Mudhafar et.al, (2018). In this 

study, the phase change materials (PCM) thermal 

energy storage system utilizing a novel webbed tube 

heat exchanger was designed and numerically 

investigated. The obtained simulation results were 

then compared with three types of conventional heat 

exchangers. These included: shell and tube heat 

exchanger, triplex tube heat exchanger and multi-tube 

heat exchanger. The proposed innovative webbed 

tube heat exchanger consisted of four horizontal inner 

heat transfer fluid tubes contained in a shell. The 

inner heat transfer fluid tubes were connected 

together by using metal plates welded to these tubes. 

The additional plates were designed to increase heat 

transfer surface area. Two-dimensional numerical 

models were developed. The process of melting 

(charging) was monitored during the simulation. The 

acceleration in melting process in the new design was 

observed owing to improved thermal conductivness. 

Vaclav Dvorak et.al, (2018).The aim of work is to 

develop a simple CAE method for rapid design and 

optimization of the dimensions of plate heat 

exchangers for heat recovery. Flow and heat transfer 

in an air-to-air recuperative counter-flow plate heat 

exchangers were investigated numerically. Pressure 

drop and effectiveness were evaluated as functions of 

inlet velocity for three sizes of real heat exchangers. 

Obtained data were analyzed, inlet/outlet cross-flow 

and middle counter-flow parts were investigated 

independently and data were substituted by suggested 

functions for Nusselt number and loss coefficients.  

Andric, A. Pina et.al,(2017) District heating networks 

are commonly addressed in the literature as one of 

the most effective solutions for decreasing the 

greenhouse gas emissions from the building sector. 

These systems require high investments which are 

returned through the heat sales. Due to the changed 

climate conditions and building renovation policies, 

heat demand in the future could decrease, prolonging 

the investment return period. 

Abazar Vahdat Azad et.al, (2016).The aim of the 

present study is to investigate application of alumina 

nanofluids to enhance the efficiency of heat 

exchangers while reducing energy consumption and 

overall cost. An alumina nanofluid increases the 

Nusselt number and thereby increases the heat 

transfer coefficient of shell and tube heat ex- 

changers. Increased heat transfer coefficients reduce 

the required tube length leading to reduced pressure 

drop in the heat exchanger. 

Michiya Suzuki, Kazuyuki Yoneyama (2016). In this 

study, a spiral-type heat exchanger for a ground-

source heat pump system is developed. The aim of 

the heat exchanger is to perform intensive heat-

exchange in the aquifer layer near the ground surface 

(ten to twenty meters in depth). To use the 

underground water flow in order to facilitate 

intensive heat exchange, the length of the heat 

exchanger is planned to be inserted between ten and 

twenty meters below the surface into the upper part 

of the aquifer. The diameter of the spiral-type heat 

exchanger is determined such that a borehole 

machine for piles can be used for settlement of heat 

exchangers to reduce the construction cost. 

 

3. PROBLEM FORMULATION AND 

OBJECTIVES 

 

This work is concerned with carrying out three-

dimensional simulations on conical coil heat 

exchangers geometry with different Pitch. Water is 
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taken as hot fluid and MWCNT nanofluids as cold 

fluid for the analysis. The study is being carried out 

for cone angles 8° conical coil. Therefore the model 

will simulated to analyze the effect of pitch on heat 

transfer characteristics and pressure drop across the 

shell type heat exchanger. The material between hot 

and cold side fluid is copper. The objective of the 

work is to improve the heat transfer of heat 

exchanger and decrease the pressure drop. 

 

4. CONCLUSION 

 

From the present work it has been observed that the 

pressure drop and friction factor varies for the case of 

conical coil heat exchanger with different pitch. 

While for the case of heat transfer coefficient and 

Nusselt number will affected with different pitch. 

The model will be design in Ansys 14.5 and the 

generated model will be analyzed in Fluent and the 

result comprised with work. 
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