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 كهٍت انعهٕو / جايعت بغذاد ، كهٍت انخزبٍت الأساسٍت /جايعت ٔاسظ 

hshatty@uowasit.edu.iq                ،ahm6161@yahoo.com 

 

 ص :هخسخانً

فً قُاة يائهت ٔيذببت  إٌزَك-فً ْذِ انذراست، َاقشُا حأثٍز انذٔراٌ عهى انُقم انخًعجً نسائم بأٌم    

ٔغٍز يخُاظزة. حشًم الاعخباراث حأثٍز ْٕل ٔالاَشلاق انحزاري ٔظزٔف اَشلاق انسزعت ٔحسخٍٍ 

انجٕل. يٍ خلال الأخذ فً الاعخبار انخقزٌباث انًُخفضت نعذد رٌُٕنذس ٔطٕل انًٕجت انطٌٕم، ٌخى 

ٔيٍ ثى ٌخى حبسٍطٓا. ٔقذ نٕحع أٌ  ًَذجت انًعادلاث انحاكًت نًعادلاث الاسخًزارٌت ٔانحزكت ٔانطاقت

حأثٍز انذٔراٌ عهى انسزعت ٔدانت انجزٌاٌ ٔدرجت انحزارة ٌشداد بًٍُا ٌخُاقص يعايم اَخقال انحزارة 

يع سٌادحّ. انخأثٍز انًعاكس بٍٍ رقى ْارحًاٌ ٔيخغٍزْٕل ٔاضح فً انذراست. انطزٌقت انًسخخذيت 

ب، ٔانخً حًج دراسخٓا باسخخذاو بزَايج نخحذٌذ حم أَظًت انًعادلاث ًْ حقٍُت الاضطزا

"MATHEMATICA." 

 .اٌزَك ، َقم انحزارة ، حأثٍز ْٕل-سائم بأٌم انكهًاث انًفخاحٍت :
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Abstract :   

        In this study, we discussed the impact of rotation on the peristaltic 

transport of Powell-Eyring fluid in an inclined, tapered, asymmetrical 

channel. Considerations include the Hall effect, thermal slip, velocity slip 

conditions and joule heating. By keeping in mind the low Reynolds number 

approximations and long wavelength, the governing equations for the 

equations of continuity, motion, and energy are modeled and then made 

simpler. It has been noted that the effect of rotation on the axial velocity, 

stream function and temperature increases while the heat transfer coefficient 

decreases with its increase. The opposite effect between the Hartmann 

number and the Hall parameter is evident in the study. The method used to 

locate the solution to systems of equations is the perturbation technique, 

which is studied using the MATHEMATICA software. 

Keywords: Powell-Eyring fluid, heat transfer, Hall effect . 
 

1. Introduction 

       The peristaltic movement has garnered substantial interest in recent 

years due to its applications in engineering, physiological, and biological 

structures. The peristalsis as a whole refers to consecutive longitudinal and 

cyclic contractions generated by sinusoidal stimulation waves that go 

through the channel and propagate, enclosing the fluid. Specifically, this 

mechanism is the foundation of numerous muscle tubes, including the 

digestive system, fallopian tube, bile duct, ureter, esophagus tube, etc. 

Additionally, it plays a crucial role in several industrial applications, 

including the transfer of sanitary fluid, blood pumps in heart-lung machines, 

and the transmission of corrosive fluids (Ramesh & Devakar, 2017) and 

(Murad & Abdulhadi, 2020(. 

       Non-Newtonian fluids alter their viscosity or flow behavior when 

subjected to stress. However, not all non-Newtonian fluids exhibit the same 

response; some become more solid while others become more fluid. Some 
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non-Newtonian fluids react to the amplitude of the applied stress, whereas 

others react to the duration of the stress. The Powell-Eyring model is 

mathematically more complex but deserves distinct advantages over the non-

Newtonian model because of its fluid models. Studies have been done on the 

peristaltic flow of Powell-Eyring fluid with a long wavelength, a low 

Reynolds number, and different flow conditions (Hina, 2016), (Abdulhussein 

& Abdalhadi, 2022) and (Ali & Abdulhadi, 2018). 

       In the presence of a strong magnetic field, the investigation of Hall's 

effect becomes crucial. These effects are particularly valuable in a range of 

sectors, including power generators, magnetometers for detecting magnetic 

fields, transformers, Hall current sensors, fuel level indicators for 

automobiles, spacecraft propulsion, and magnetic status monitoring in DC 

electric motors. (Hayat et al. 2017) studied the effect of Hall on the 

peristaltic motion of a Powell-Eyring fluid in an inclined symmetric canal. 

(Hasen et al. 2022) analyzed the effect of Hall current and Joule heating on 

the peristaltic pumps of the Fene-P model. (NABIL & DOAA, 2020), 

(Asfour, 2020), and (Hassen & Ali, 2021) reported different fluid Hall 

current effects. In porous media with non-symmetric canals, rotating 

waveform motion in two-dimensional channels of non-Newtonian fluid was 

explored by (Alshareef, 2020). Discuss the influence of rotation on the mixed 

convection heat transfer analysis by (Mohaisen & Abdulhadi, 2021) for 

viscoplastic fluid peristaltic transport. 

       This study aims to investigate the effects of the rotation of heat transfer 

on the peristaltic transport of a Powell-Eyring in an inclined, asymmetrically 

tapered channel. We will look at the Hall effect, velocity slip, thermal slip 

conditions, and joule heating. A regular perturbation technique may be used 

to solve a set of equations under long wavelength and low Reynolds number 

assumptions.           
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2. Mathematical Formulation of Problem  

       Consider a non-Newtonian incompressible Powell-Eyring fluid in two 

dimensions in an inclined tapered asymmetrical channel with a width    and 

  . (see figure1). 

 

Figure 1: Geometry graph of the problem 

 

      Let's say  ̅ =  ̃ ( ̅   ̃) and  ̅ =  ̃ ( ̅   ̃)  here is a representation of the 

channel's upper and lower walls. 

  ̃ ( ̅   ̃) =    ̅  ̅       *
  

 
  ̅    ̃ +                                                   

(1) 

  (2                            )           =     ̅  ̅       *
  

 
  ̅    ̃    +   ̃ ( ̅ 

  ̃) 

        Where          are the amplitudes of waves , λ   is  wavelength,  ̃  is 

the time, c is wave speed,             the phase difference between the 

walls of the channel the rectangular Cartesian coordinates are used  ̅and   ̅. 

The channel's axis is measured by  ̅, and the transverse axis is measured by 

 ̅, which is perpendicular to  ̅. It's worth noting that      corresponds to 
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an asymmetry with out-of-phase waves, whereas      relates to waves 

that are in phase   ̅      ̅ is a non-uniform parameter. Furthermore, 

            and     satisfy the following condition;  

                          
 .  

       

The fluid's Cauchy stress tensor ( ) under the Powell-Eyring model (Ali & 

Abdulhadi, 2018): 

 = -PI +   ̅                                                                                                          

(3) 

 ̅  *  
 

  ̇
      (

 ̇

  
)+                                                                                 

(4) 

 ̇  √
 

 
      

                                                                                                   

(5) 

  

   ⃑  (  ⃑ )
 
                                                                                                              

        

   Where  ⃑⃑ =( ̃,  ̃, 0)  is the velocity vector, -PI is the spherical part of stress 

due to constraining of compressibility,   ̅        ̅  ̅ is the components of 

extra stress tensor,   is the dynamic viscosity and       the material 

parameters of Powell-Eyring fluid. The term        can be approximated as                                                                             

      (
 ̇

  
)  

 ̇

  
 

 ̇ 

   
    |

 ̇ 

  
 
|                          (7) 

         The generalized Ohms law with Hall effects is  

    * ⃑     ⃑  
 

  
(       ⃑ )+           (8) 

(       ⃑ )  (
    

   ̃   ̃ 

    
  

    
   ̃   ̃ 

    
 )  (9) 
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   In which    characterize the current density vector, n the number density of 

electron, e the electric charge,    the magnetic field strength  and  (  

   

  
) the Hall parameter. 

     The governing equations, continuity, momentum, and energy, in two 

dimensions are: 

  ̃ 

  ̅
   

  ̃

  ̅
                                                                                                                   

𝜌 (
  ̃

  ̃
  ̃

  ̃

  ̅
  ̃

  ̃

  ̅
)  𝜌 (  ̃   

  ̃

  ̃
)   

  ̃

  ̅
 

  ̅ ̅ ̅

  ̅
 

  ̅ ̅ ̅

  ̅
 

   
 ( ̃   ̃)

    
  𝜌                                                                                                            

(11) 

𝜌 (
  ̃

  ̃
  ̃

  ̃

  ̅
  ̃

  ̃

  ̅
)  𝜌 (  ̃   

  ̃

  ̃
)   

  ̃

  ̅
 

  ̅ ̅ ̅

  ̅
 

  ̅ ̅ ̅

  ̅
 

   
 ( ̃   ̃)

    
  𝜌                                                                                                           

(12) 

𝜌  (
  

  ̃
  ̃

  

  ̅
  ̃

  

  ̅
)   ̃ (

   

  ̅ 
 

   

  ̅ 
)    ̅ ̅ ̅    ̅̅ ̅ 

  ̃

  ̅
   ̅̅ ̅ (

  ̃

  ̅
 

  ̃

  ̅
)  

   
 ( ̃   ̃ )

    
                                                                                                        

(13) 

       Here    is rotation,  ̃ is the fluid pressure, 𝜌 is density of fluid . 

Additionally, the channel inclined at angle α .There is an applied strong 

magnetic field of            The thermal contributions of Hall and Joule are 

kept.    is the temperature,   is the acceleration by gravity,    is the specific 

heat at constant pressure.   is the fluids electrical conductivity , ̃ is the 

thermal conductivity. The induced electric field is not taken into 

consideration at all, because assuming a low magnetic Reynolds number. 

 The stress components are given by the form  
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  ̅̅ ̅   (  
 

   
)  ̃ ̅  

 

    
 
*  ̃ ̅

 
 ( ̃ ̅   ̃ ̅)

 
   ̃ ̅

 
+  ̃ ̅                  

(14) 

  ̅̅ ̅  (  
 

   
) ( ̃ ̅   ̃ ̅)

 
 

    
 *  ̃ ̅

 
 ( ̃ ̅   ̃ ̅)

 
   ̃ ̅

 
+ ( ̃ ̅

  ̃ ̅)                            

 ̅ ̅ ̅   (  
 

   
)  ̃  

 

    
 
*  ̃ ̅

 
 ( ̃ ̅   ̃ ̅)

 
   ̃ ̅

 
+  ̃ ̅                     

(16) 

The slip conditions for velocity and temperature at the walls are: 

 ̃      ̅̅ ̅        ̅ =  ̃      ̅ =  ̃                 (17) 

     
   

  ̅
         ̅ =  ̃      ̅ =  ̃ (18) 

Flexible walls are given as  

*  
  

  ̅ 
   

  

  ̅  ̃ 
     

  ̃  ̅
+  ̅  

  ̅ ̅ ̅

  ̅
 

  ̅ ̅ ̅

  ̅
 

   
   ̃   ̃ 

    
  𝜌      

 𝜌 (
  ̃

  ̃
  ̃

  ̃

  ̅
  ̃

  ̃

  ̅
)         ̅ =  ̃      ̅ =  ̃                                              

(19) 

     

  

     In the above    ,   
            

  are the velocity slip parameter, thermal 

slip parameter, the temperature at the upper and lower walls, the mass per 

unit area , elastic tension and the coefficient of viscous damping respectively. 

     To reduce the number of additional parameters, we shall define the 

following non-dimensional quantities: 

   
 ̅

  
     

 ̅

 
     

   ̃

  
    

   ̃ 

  
 ,  

    

  
  ,   =

 ̃

 
 ,  v = 

 ̃

𝛿  
  , p=  

  
   ̃ 

   
,  
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  = 
  ̃

 
 ,   =

 𝜌  

 
 , M=

 ̅  

  
 , 𝛿   

  

 
  ,  =    √

 

 
  ,     

    

 ̃
     =

  

   
 ,  

   
  

  
    

  
 

  
  ,   =             

  

     
 ,   

  

  
   

  

  
 ,    =

    ̅   

   
         

(20) 

,    
 

      
 ,  B =

  

 
(

 

    
)
 
,    

     
 

     
     

      

     
     

     

    
 

      

  Where          𝛿                                      are the 

temperature, Reynolds number, non-uniform parameter, Wave number, 

Hartmann number,  Prandtl number, Froude number, Brinkman number, 

Eckert number, the elasticity parameters and the Powell-Eyring fluid 

dimensionless parameters respectively .    

     According to equations (1) and (2) the dimensionless shape of the 

peristaltic channel walls may be shown in    and    

                 [       ]                                                     (21)   

                [          ]                                                   

    Where(     stream function of velocity components    and   that is 

dimensionless   
   

  
 and    

   

  
, respectively and satisfy the continuity 

equation (10). 

     In terms of stream function  , the dimensionless variables are specified in 

equations. (11-13) were translated into the following equations. 

   𝛿 (
  

    
 

   

     
 

   

     
)  

𝜌    
 

 

  

  
     𝛿

    

    
  

  

  
 𝛿     

  
 

    

  
 

  

      
(
  

  
   

  

  
)  

  

  
                                                      (23) 

   𝛿
 ( 

  

    
 

   

     
 

   

     
)  

𝜌    
 

 
𝛿   

  
     𝛿

    

    
  

  

  
 

𝛿     

  
 𝛿

    

  
 

  

      
𝛿 ( 

  

  
  

  

  
)  

  

  
 𝛿                          (24)                                                           
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    𝛿   (
  

  
 

  

  
 
  

  
 

  

  
 
  

  
)  𝛿    

   
 

   

   
 𝛿  (       )

   

    
 

     (
   

   
 𝛿    

   
)  

    
 

    
((

  

  
)
 
 𝛿 (

  

  
)
 
)                              (25) 

      Under the assumption of long wavelength approximation (δ<< 1) and 

low Reynolds number. eliminate pressure terms using cross differentiation 

from the dimensionless Equations (23-25) one can write in a single 

differential equations in terms of stream function   as 

(
𝜌    

 

 
 

  

      
)

   

   
 

     

   
                                                                  (26) 

   

   
       

   

   
  

    
 

      
(
  

  
)
 
                                                          (27) 

The axial pressure gradient can be calculated once we've identified the 

stream function.       

  

  
 

𝜌    
 

 
(
  

  
)  

    

  
 

  

      
(
  

  
)  

  

  
                                          (28) 

 
  

  
                                                                                                                   (29) 

The dimensionless stress components can be calculated as follows: 

           
   

    
   [ 𝛿 (

   

    
)
 

 (
   

   
 𝛿    

   
)
 

 

 𝛿 ( 
   

    
)
 

]
   

    
   (30)     

          ( 𝛿    

   
 

   

   
)   [  𝛿 (

  

    
)
 
 ( 𝛿    

   
 

   

   
)
 

 

 𝛿 (
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] ( 𝛿    

   
 

   

   
)                                                                      (31)                                                                 

      𝛿      
   

    
    𝛿 [ 𝛿 (

   

    
)
 

 (
   

   
 𝛿    

   
)
 

 

 𝛿 ( 
   

    
)
 

]
   

    
                                                                                         (32) 

The corresponding dimensionless boundary conditions are listed below  
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  (      

   

   
  (

   

   
)
 

)                         (33) 

    
  

  
                                                                 (34) 

*  
  

   
   

  

     
   

  

    
+   

    

  
 

  

      
(
  

  
)  

  

  
          

                                                                                                (35) 

Heat transfer coefficient at the upper is    = 
   

  
 
  

  
                        (36) 

 

3. Solution Methodology  

       The non-linear governing equations are being solved at the present time 

by means of the perturbation technique for small parameter B. Assume the 

following flow quantities as 

                                                                                       (37) 

                                                                                    (38) 

 

3.1 Zero order system and solution 

     When (26) and (27) are replaced by (37) and (38), which have the same 

power, the following results are obtained:     

      
    

   
 (

𝜌    
 

 
 

  

      
)

    

   
                                       (39) 

    

   
         (

    

   
)
 

  
    

 

      
(
   

  
)
 
                                (40)      

  where the respective boundary conditions are:     

   

  
         

    

   
                                             (41)   

     
   

  
                         (42) 

*  
  

   
   

  

     
   

  

    
+         

    

   
 

  

      
(
   

  
)  

  

  
      

                                                                                      (43)           

The solution the above system for           
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√         

  √     
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                                                                                (45) 

Where    
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√     
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3.2.  The First Order System and Solution  
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With the respective boundary conditions are:  
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The solution the above system for           

          
           

 √           
                                                                  

(51) 
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 √      
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  ⁄       
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√                   
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√      √              √            
  ⁄  

      
                                          

   
 √      

√      √              √            
  ⁄  

      
                                          

     
 √      

√            √                    
     

   
  ⁄                                         

             
 √      

√             √                    
  

      
  ⁄                                         

                                                                                                                                         

(52) 

Where 
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  √     

√          

√     
  ,   

    

  √     

√          

√     
, 

     
 

 √     

√             √     
                           

√     
 , 

      
 √     

√            √     
                           

√     
  

 

4. Results and Discussions 

         The analysis of (the axial velocity  , (temperature   , Heat transfer 

coefficient    and (stream function)    are determined in this section.  

   

4.1 Velocity behavior     

         We will now examine the impact of the axial velocity (u) variation 

across the channel on a number of different factors. According to Figures 2 

(a-i) as the rotation parameter  , Hall parameter  , the width of the channel  

  , wall properties parameter          ,the non-uniform parameter M, the 

channel inclination angle   and the phase difference    are varied, the axial 

velocity rises in the center and towards the channel wall. Figures 2 (j and k) 

show how the axial velocity increases in the middle of the channel and 

decreases towards the channel wall as Reynolds number     and material 

parameters of Powell-Erying fluid B, while Figures 2( l - n) show how the 

axial velocity decreases in the center of the channel and increases at the wall 

border when the Hartmann number H, material parameters of Powell-Erying 

fluid    and Froude number    are changed. Figures 2 (o) the axial velocity 

decreases in the center and toward the channel wall where the velocity slip 

parameter   increases. Because the fluid is incompressible, the axial velocity 

in Figure2(p and q) is unaffected by the viscosity  and density 𝜌. 
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(a) (b) 

          

 (c) (d) 

     

(e)                                                            (f) 
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 (g)      (h) 

 

 (i) (j) 

  

(k)                                                         (l) 
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 (m)  (n) 

 

 (o) (p) 

 

(q) 

Figure 2- Variation the axial velocity u with different perimeters                

                 𝜌                                          

                                                   ⁄    

  ⁄              
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4.2 Temperature Behavior      

    An analysis of the temperature distribution of a fluid with a constant value 

of x = 1 and t = 0.1. The effect of different parameters on temperature 

distribution is shown in Figures 3 (a and b) as the non-uniform parameter M  

and thermal slip parameter   are varied, the temperature rises in the center. 

Figures 3 (c and l) show how the temperature increases in the center of the 

channel and decreases towards the channel wall as Hall parameter  , the 

width of the channel   ,   , the rotation parameter  ,  material parameters of 

fluid B,   , wall properties parameter           and the channel inclination 

angle α. According to Figure 3(m) the phase difference   , is shown to 

increase the temperature in the middle of the channel while the temperature 

lowers at one wall boundary and rises at the other. The temperature in Figure 

3(n and o) is unaffected by the viscosity μ and density ρ. When the velocity 

slip parameter  , fluid material parameters   ,    and the Hartmann number 

H are changed, the temperature decreases in the center of the channel and 

increases at the wall border, as shown in Figures 3(p-s). 

 
(a) (b) 
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(c)                                                     (d) 

 
             (e)                                               (f)   

 
(g)                                                     (h) 
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 (i) (j) 

  

 
 (k) (l) 

 
 (m) (n) 



 
 
 

766 
 

 

 

 

JOBS مجلة العلوم الأساسـية                                  

Journal of Basic Science 
 

 عشر   رابعالالعذد 

 هـ1444م /2023

Print -ISSN 2306-5249   
Online-ISSN 2791-3279 

 

 
 (o)                                                             (p) 

 
 (q) (r) 

  

 
(s) 

Figure 3-  Variation the temperature    with different perimeters                 

                 𝜌                                          

                                                   ⁄    

  ⁄                          
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4.3 Heat Transfer Coefficient 

       In this section, we looked at a number of parameters to see how they 

affect the heat transfer coefficient (   ). In the right conditions, the heat 

transfer coefficient (  ) on the upper wall will move back and forth in an 

oscillating pattern. due to peristaltic waves getting smaller and bigger along 

the walls of the channel. As seen in Figures 4 (a–g), the heat transfer 

coefficient (   goes up as  , B,   ,   ,    ,   and   go up. Figures 4 (h-k) 

show that the heat transfer coefficient    decreases as H increases due to the 

existence of a magnetic field,               increase. According to Figures 4 

(l-n) M,           are shown mixed behavior. According to Figure 4(o)    

is shown to increase the heat transfer coefficient in the middle of the channel 

while the heat transfer coefficient is upper at one wall boundary and rises at 

the other. The heat transfer coefficient in Figure 4(p- r) is unaffected by μ , 

  and ρ.  

 

 
      (a) (b) 

 
 (c) (d) 
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 (e)                                                      (f) 

  

 
 (g) (h) 

 
 (i) (j) 
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 (k) (l) 

 
 (m) (n) 

 
 (o) (p) 

 
 (q) (r) 

 

Figure 4- Variation heat transfer coefficient(  ) different perimeters         

                       𝜌                                  
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  ⁄      ⁄                          

4.4.  The trapping phenomena 

        Various effective parameters' effects on streamlines for a fixed time 

t=0.1 are provided in this section's Figs (5- 17). Trapping, which is the term 

for the emergence of a remarkable occurrence in peristaltic motion, is an 

internal-circulating bolus of fluid that travels in time with the peristaltic 

waves with waves. The drawings indicate that the bolus looks close to all of 

the upper and lower walls. Figure (5) illustrates how the size of the trapped 

bolus decreases as the Hartman number H rises, and this happens because the 

Lorentz force opposes the fluid flow. Figures (6-8) show the size and number 

of the trapped bolus decreases as the fluid parameter   , the velocity slip  

parameter   and Reynolds number    rises, while the figures(9-14) show that 

the size and number of the trapped bolus increases with the increase of each 

the Hall parameter  , the rotation parameter  , Froude number      material 

parameters of  Powell-Erying fluid   , the non-uniform parameter M and  

the width of the channel    . According to Figure (15) is shown that the size 

of the trapped bolus increases with the increase wall properties parameter    

   and     by increasing it, the size of the entrapped bolus decreases. 

Figures (16 and 17) illustrates how the size of the trapped bolus is not effect 

when change values of    𝜌 and   . 

 
(a)                                                                      (b) 
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Figure 5- Effect via H on   for                                𝜌  

                                                        

                             ⁄      ⁄            when (a)          (b) 

    

 

(a)                                                                      (b) 

Figure 6- Effect via   on    for                                𝜌  

                                                        

                             ⁄      ⁄            when (a)          (b) 

    

 

  
(a)                                                                   (b)  

Figure 7- Effect via    on     for                                 𝜌  

                                                        

                            ⁄      ⁄             when (a)           

(b)       
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(a)                         (b)  

Figure 8- Effect via     on     for                                𝜌  

                                                             

                       ⁄      ⁄            when (a)       (b)          

  
(a)                                          (b)                                               

Figure 9-Effect via    on    for                                  𝜌  

                                                       

                             ⁄      ⁄            when (a)      

(b)       
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 (a) (b) 

Figure 10-Effect via    on     for                                  𝜌  

                                                       

                            ⁄      ⁄            when (a)       (b) 

     

 

 
(a)                                                         (b) 

Figure 11-Effect via     on    for                                  𝜌  

                                                       

                             ⁄      ⁄           when (a)       

(b)         
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(a)                                                                (b)                                     

Figure 12-Effect via     on    for                                  𝜌  

                                                       

                             ⁄      ⁄           when (a)       

(b)         

 

(a)                                                                            (b) 

Figure 13-Effect via    on    for                                   𝜌  

                                                       

                             ⁄      ⁄           when (a)      

(b)       
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(a)                                                                           (b) 

Figure 14-Effect via     on    for                                  𝜌  

                                                       

                             ⁄      ⁄           when (a)       

(b)      

             
                              (a)                                                                  (b)   
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 ( c ) (d) 

Figure 15-Effect via wall properties on    for                              

    𝜌                                                     

                 ⁄      ⁄           when (a)                   

     (b)                        (c)                         

(d)                        

 

(a)                                                                       (b)   

Figure 16 -Effect via 𝜌  on    for                                    

                                                        

                             ⁄      ⁄           when (a)𝜌      

(b)𝜌      
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 (a) (b) 

Figure 17-Effect via    on    for                                  𝜌  

                                                        

                             ⁄      ⁄           when (a)      

(b)      

 

6. Conclusions 

       In this study, we investigated the effects of rotation with Hall and Joule 

heating on a Powell-Eyring fluid's ability to transmit heat via an inclined, 

tapered, asymmetrical channel while operating under low Reynolds 

approximations and long-wavelength assumptions. The traditional 

perturbation method has been used to find analytical solutions. The following 

are the key considerations of the analysis: 

1. The qualitatively contrasting effects of Powell-Eyring fluid parameters 

         in trapped streamlines, the axial velocity , temperature and heat 

transfer coefficient are considered. 

2. The viscosity    and density 𝜌 have no impact on the axial velocity, 

temperature, heat transfer coefficient and trapped streamlines. because the 

fluid is incompressible. 

3. Hall parameter   and Hartmann number H have an opposing influence 

in trapped streamlines, the  axial velocity, temperature and heat transfer 

coefficient. 
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4. There is an increase in axial velocity "u"  in the central region when 

increasing the rotation parameter                             , While it 

increases in the central region and decreases at the canal border when 

increasing the fluid parameters B and    

5. The axial velocity "u" rises in the central region when increasing  , 

While it increases in the central region and decreases at the canal border 

when increasing  H,          . 

6. The temperature     rises in the central region when increasing      , 

While it increases in the central region and decreases at the canal border 

when increasing the fluid parameters B,        

,                         . 

7. There is a decrease in temperature  "   "   in the central region when 

increasing  H,          , but there is a rise in temperature at the boundary of 

the channel wall. 

8. All embedded  parameters exhibit oscillating behavior depending on the 

heat transfer coefficient    magnitude. 

9. The size of the trapped bolus in the tapered asymmetric channel grows as 

the Hall parameter                          goes up, while its size go 

down as the Hartman number              goes up.  
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