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Abstract— This article presents a brief review of various 

methodologies applied for heat transfer enhancement in 

laminar flow convection regime. Experimental setup for 

laminar flow convection heat transfer enhancement using 

insertions has been explained along with the associated results. 

Nusselt’s number is found to be a key parameter for 

investigation in order to perceive the enhancement in heat 

transfer. Similarly, the magnetohydrodynamic mixed 

convection heat transfer enhancement technique has also been 

explored. The results of isotherms and fluid flow parameters 

are discussed which directly affect the heat transfer coefficient. 

This review article complements the literature in related field 

and thus will be helpful in order to carry out further 

experiments in heat transfer enhancement in future.  
 

Index Terms— Heat transfer, laminar flow, 

magnetohydrodynamic, Nusselt’s number.  

 

I. INTRODUCTION 

Heat transfer is a subject that deals with the exchange of 

thermal energy between two physical bodies or systems. 

Heat transfer can be classified into various mechanisms like 

conduction, convection, radiation and phase change or 

evaporation.  

Heat transfer enhancement has become a key focus point 

in today’s field of engineering. Heat transfer enhancement 

has a widespread application in power plants, automobile, 

air conditioning industries, food, chemical and 

pharmaceutical industries to name a few. In the present 

world, researchers are trying to explore a lot of different 

fields associated with thermal or heat management [1-3], 

energy saving as well as alternative fuels [4-7] and safe 

fuels [8-10] for propulsion. All of these researches have 

contributed in one way or the other in saving energy. In the 

current work, we are going to focus more into the heat 

transfer enhancement and thermal management aspect of 

energy savings. 

 

Various methods have been tried to enhance heat transfer. 

Sarma et al. [11] presented a new method to predict heat 

transfer coefficients with twisted tape inserts in a tube in 

which the wall-shear and temperature-gradients are properly 

modified through friction correlation leading to heat transfer 

augmentation from the tube wall. Ahmed et al. [12] has 

presented the numerical studies on heat transfer and pressure 

drop characteristics of copper-water nano-fluid flow through 

isothermally heated corrugated channels. Very recently, 

Manglik and Bergles [13, 14] have presented 

comprehensively their analysis in part 1 & 2. Their studies 

are devoted respectively to the heat transfer and pressure 

drop correlations for laminar and turbulent regimes with 

twisted tapes. Several works have reported on the thermal 

hydraulic characteristics of twisted tapes in laminar flow 

[13, 15]. Static mixers [16] and displaced elements [17] 

have also been considered as suitable for tube-side 

enhancement through early turbulence promotion.  

This paper includes a synopsis of some of the heat transfer 

enhancement techniques.  

II. HEAT TRANSFER ENHANCEMENT 

A. Heat transfer enhancement in laminar flow through 

circular tube using combined wire coil and wavy strip with 

central clearance 

 

 
 

SFig.1: Longitudinal Cross Section of the test section [18] 

 

The experimental setup consists of Vane pump, 

accumulator, rotameters, mixing chambers, heat transfer 

exchanger and other sections, the functions of which are 

already explained by Deb and Poudel [18]. 

 

Fig 1 shows the longitudinal cross section of the test 

section. The duct of the test section is first wrapped up with 

glass fiber tape, upon which nichrome heater wire with 

porcelain beads on them are wound. After that, it gets 

wrapped up by asbestos rope cover and a glass wool which 

minimizes the loss of heat outside. Finally, the test section is 

wrapped by a jute bag to keep the insulation in its place.  

 

The variation of temperature and other parameters are 

discussed in the results.  

 

i. Axial variation of the temperature of the fluid in fig 

2, 3 & 4 shows the increment in bulk mean 

temperature for varying Reynolds and Prandtl 

number.  

ii. Axial variation of the inner wall temperature is 

shown by the plots in fig 5, 6 & 7. 

iii. Variation of the Nusselt number in the axial 

direction for various Reynolds number and Prandtl 

number are shown in fig 8, 9 & 10. 

Variation of friction factor with Reynolds number in fig 11 
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depicts that as Reynolds number increases friction factor 

also increases. 

 

Fig. 2: Bulk mean temperature at particular section Tbj in 

the axial direction X for Pr = 573 

 

 
Fig. 3: Bulk mean temperature at particular section Tbj in 

the axial direction X for Pr = 582 

 

 
Fig. 4: Bulk mean temperature at particular section Tbj in 

the axial direction X for Re = 120 

 
Fig. 5: Inner wall temperature of pipe (Twi) in the axial 

direction X for Pr = 573 

 

 
 

Fig. 6: Inner wall temperature of pipe (Twi) in the axial 

direction X for Pr = 582 

 
Fig. 7: Inner wall temperature of pipe (Twi) in the axial 

direction X for Re = 120 

 
Fig. 8: Nusselt’s number (Nu) in the axial direction X for Pr 

= 573 

 

 
Fig. 9: Nusselt’s number (Nu) in the axial direction X for Pr 

= 582 

 

 
 

Fig. 10: Nusselt’s number (Nu) in the axial direction X for 

Re = 120 

B. Numerical Simulation of Hydromagnetic 

convection in a lid driven cavity containing a heat 

conducting obstacle with Joule heating 

 

This article by Deb et al. [19-20] discusses the effects of a 

centrally placed obstacle on the hydromagnetic convection 

within a lid driven cavity. The model considered is a two 

dimensional lid driven square enclosure filled with an 

electrically conducting fluid, i.e., air at Pr = 0.71 and having 

a solid vertical elliptical obstacle that conducts heat at the 

center. The top and bottom walls are thermally insulated 

from the surroundings. The left and right walls are at 

temperatures Tc and Th with Tc < Th. The left wall exhibits 

translatory motion in the same plane at a velocity vo. The 

other walls are kept stationary. A uniform magnetic field Bo 
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is applied to the left lid. All the dissipative phenomena 

except Joule heating are neglected. 

 

The simulations are performed at Re = 100, 0 ≤ Ha ≤ 100 

and Ri = 1. Fig 11 & 12 show the effect of Hartmann 

number (Ha) on the streamlined and the isotherms for 

upward and downward motions of the wall. 

 

 

III. CONCLUSION 

This paper consists of a brief writing on heat transfer 

enhancement in laminar flow circular tube and by 

hydromagnetic convection. Heat transfer is a phenomenon 

that occurs all around us in our daily life. Even though 

unnoticed, it has a major impact on our lives. Heat transfer 

is thus a hot topic in today’s world with various researches 

going on in this field. 
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