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Abstract 
 

In the presence of a magnetic field in a uniform channel, which is considered 

two-dimensional, the impact of heat transfer on the peristalsis effect is explored. 

Closed velocity and temperature solutions approaching a long wavelength were 

obtained, and the influence of various parameters related to flow in the heat 

distribution and heat transfer coefficients was discussed. A numerical solution 

was obtained and various heat transfer parameters were analyzed to determine 

the effect of peristalsis effect on fluid flow. In this case, the absolute value of the 

heat transfer coefficient is shown to increase with the Hartmann number. 

 

Key words: magnetic flow, peristalsis, heat transfer, long wave length, wall 

slope. 

 

1 Introduction 
 

Peristalsis is usually associated with the system by which a fluid flows 

through stretchable cylinder when compression or extension influences 

proliferate dynamically along its length. Peristaltic siphoning is the main 
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procedure for fluid transport in some physiological frameworks. Numerous 

mechanical gadgets also follow this procedure. Taking into account its 

significance, a few authors have examined peristalsis under various 

circumstances with specific reference to biological and machine-driven 

which are discussed below.  

 

2 Related Works 
 
 The thermo dynamical parts of peristaltic transport have not been 

received extensive consideration. Heat transfer gets critical in several forms 

when blood is taken out from the human body. Radhakrishnamacharya and 

Radhakrishnamurthy [1] discussed this two important aspects and connected 

in an uniform channel i.e. peristalsis and heat transfer. Blood and numerous 

other organic fluids are known to be electrically conducting fluids. 

Prasadarao et al [2] has contemplated the hydro attractive impacts of an 

electrically conducting fluid in a vertical wavy channel. The cooperation of 

hydromantic impacts and heat transfer under the activity of peristalsis might 

be of impressive intrigue. Victor and Shah [3], the heat transfer to the 

bloodstream is taken into account in the cylinder in which the blood is 

expected to be a causative fluid. 

 

2.1 Research Highlights 
 
 Consequently, in this work we investigate the effects of heat transfer to 

Newtonian flow in a uniform channel under the influence of peristalsis. 

Contrary to the average width of the channel, the frequency of peristaltic 

waves is expected to be very large. According to this estimate, the failure 

solution was obtained and the expressions of temperature and velocity of heat 

transfer were obtained from the first order. The effects of some geometric, 

flow and thermodynamic constants on the temperature distribution and heat 

transfer coefficient are analyzed. 

 

3 Governing Equations 
 
 Consider the flow of viscous liquid, which cannot be electrically 

conductive through a smooth two-dimensional channel with flexible walls. 

Usually an even magnetic field B_0 is applied to the channel walls. We use 

the Cartesian coordinate system along the x axis with the center of gravity of 

the channel. Sine waves are supposed to connect the channel with flexible 

walls. It is provided by the channel wall equation [4,5]. 

             (1) 
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Where a, λ,  d, c and t  respectively represent the amplitude, wave length, 

mean half width of the channel , wave speed and time. 

 

 The governing equations for the flowpattern are 

Momentum equations: 

                      (2) 

                                                     (3) 

Equation of continuity: 

                           (4) 

Energy equation: 

            (5) 

Where  

            (6) 

 Where ‘u ’ and ‘ v ’ are velocity components along andx y direction 

respectively, density is denoted as 'ρ ' , 'μ' is dynamic viscosity,’ ν^' is 

kinematic viscosity, ‘p’ stands for pressure, ‘’ is thermal conductivity, 's ' 

stands for electrical-conductivity , 'B_0' denotes the magnetic field,'ς’ is the 

specific heat and T  meant for fluid temperature. 

The boundary conditions are assumed to be 

u = 0 ┐   

                   v =  │ on y =              (7) 

T = T0               ┘ 

 Eliminating pressure term from (2) and (3), introducing stream function 

ψ , one may get 

 
and some scheme used for non-dimensionalization are- 

, ,   

in the equations (1), (2), (3) ,(5), (6) and (7), we finally get( after dropping 

the primes) 

           (8) 

]          (9) 

  

│       

                                                                                                                (10) 
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Where 

 
X(x, t) =  

 

, ,  

(Hartmann number), (amplitude ratio),  (wall slope 

parameter) 

In terms of the small parameter the perturbation solution as follows: 

+ . . . . . . . . .           (11) 

Here f  represents the flow variable. 

 Under the relevant boundary conditionsthe governing equation is solved 

by putting the coefficient as different powers of δand is mentioned bellow- 

             (12) 

                                                                                                     (13) 

 Where 
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C0,is the integration constant related to mean flux (Zien and Ostrach [6] 

).The other constants are not given here as they are too lengthy. 

The heat transfer coefficient H is given by [7] 

             (14) 

 

 
 

4 Results and Discussion 
 

 The equation (13) and (14) represents the temperature equation and heat 

transfer coefficient H. The temperature has been numerically evaluated for 

several values of different parameters and the results are graphically 

presented in Fig. 1 to Fig. 6. The value of C0 is taken to be -0.15 [8-10]. 

 From Fig. 1 and Fig. 2 , the temperature found to be increases with P and 

also with E.The temperature decreases as R increases at the initial cross 

section while it increases with R downstream (Fig.3). Also in fig; 4, it is 

cearly observed the influence of Hartmann number M on temperature. Is 

witnessed that the temperature decreases as M increases at the initial cross 

section where as it increases with M down stream [11, 12] . 

 The effect of geometric parameters ε and δ on temperature are shown in 

Fig. 5 and Fig. 6. We can observe that the temperature increases with ε. 

However, temperature decreases with δ at the initial cross section while 

downstream it increases as δ increases. 

 In Tables 1 to Table 6, it has been shown the effects of many heat 

transfer coefficient H. More over in Tables 1 and Table 2, the absolute value 

of H found to be increases with P as well as with E. From tables 3 and Table 

4 we can see that absolute value of H increases with both R and M. Also 

geometric parameters effects on H are shown in Tables 5 and 6. Absolute 

value of H decreases with ε at X = 0.4 and increases at X = 0.8. However, H 

decreases with δ at all cross sections. The similar trend has been observed in 

[13-15] . 
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                       Figure 1 Temperature profile for  P (E = 1.0,  R=1.0,  M=1.0,  ε = 0.1,  δ  = 0.1) 

 

 

 
                                  Figure 2 Temperature profile for E  (P=1.0, R=1.0, E=1.0,ϵ=0.1, δ=0.1) 
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                            Figure 3 Temperature profile for R (P=1.0,E=1.0,M=1.0, ε =0.1,δ=0.1) 

 

 
                 Figure 4 Temperature profile for M (P=1.0,E=1.0,R=1.0, ε =0.1, δ=0.1) 
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  Fgure 5 Temperature profile for ϵ (P=1.0,E=1.0,R=1.0,M=1.0,δ=0.1) 

 

                        

Figure 6 Temp. Variation with δ (P=1.0, E=1.0,R=1.0,M=1.0, ε =0.1) 
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Table 1 Variation of H with P (E=1.0, R=1.0, M=1.0, Ε=0.1, Δ=0.1) 

X ↓             P → P = 2 P = 3 

X= 0.2 0.0047 0.0054 

X = 0.4 0.0063 0.0064 

X =0.8 -0.1 -0.18 

 

Table 2 Variation of H with E (P=1.0, R=1.0, M=1.0, Ε=0.1, Δ=0.1) 

X ↓                  E → E = 2 E = 3 

X=0.2 0.001 0.006 

X = 0.4 0.008 0.01 

X =0.8 -0.1 -0.15 

 

Table 3 Variation of H with R (E=1.0, P=1.0, M=1.0, Ε=0.1,Δ=0.1) 

X ↓                  R → R = 3 R = 5 

X=0.2 0.0012 0.0022 

X = 0.4 0.0018 0.0038 

X =0.8 -0.055 -0.06 

 

Table 4 Variation of H with M (E=1.0, R=1.0, P=1.0, Ε=0.1,Δ=0.1) 

X ↓                 M → M=2 M=3 

X=0.2 0.006 0.012 

X=0.4 -0.1 -0.366 

X=0.8 0.0397 0.27 

 

Table 5 Variation of H with Ε (P=1.0, E=1.0, R=1.0, M=1.0, Δ=0.1) 

X ↓                  →  = 0.1  = 0.2 

X=0.2 0.0025 0.007 

X = 0.4 0.041 0.018 

X =0.8 -0.05 -0.14 

 

Table6  Variation of H with Δ (P=1.0, E=1.0, R=1.0, M=1.0,  Ε=0.1) 

X ↓                  →  = 0  = 0.2 

X=0.2 0.0032 0.0012 

X = 0.4 0.0068 0.0015 

X =0.8 -0.054 -0.047 

 

5 Conclusion 
 

 The value of mean flux 0( 2 )Q C  , at which temperature and 

coefficient of heat transfer exhibit opposite behavior, is numerically 

determined by fixing some attributes and found to be approximately 0.18. 
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