
A VERTICAL CHANNEL WITH OSCILLATORY TEMPERATURES AND CONCENTRATIONS AND VARIATION 

IN QUADRATIC DENSITY TEMPERATURE  HAS AN EFFECT ON DISTURBING HEAT CONVULSION AND 

MASS TRANSFER FLOW  

Section A-Research paper 

 

3186 
Eur. Chem. Bull. 2023,12(10), 3186-3196 

A VERTICAL CHANNEL WITH OSCILLATORY TEMPERATURES AND 

CONCENTRATIONS AND VARIATION IN QUADRATIC DENSITY 

TEMPERATURE  HAS AN EFFECT ON DISTURBING HEAT 

CONVULSION AND MASS TRANSFER FLOW 
Dr Kanoth MaithiliKiranmai 

Department of H&S in G.Pullaiah College of Engineering & Technology (AUTONOMOUS) 

Email-Id: kanothmai1284@gmail.com 

ABSTRACT 

We examine how a porous medium's flow with unstable convectional heat and mass transfer 

changes with quadratic density temperature in a vertical slit with walls that are continuously 

oscillating in temperature and substance concentration. After the governing equations are 

resolved, different changes to the governing parameters are examined.  
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1. INTRODUCTION 

The domains of chemical engineering, aviation, and the production of nuclear energy, free 

convection is widely used as a means of heat transmission. Due to its engineering uses, free 

convection, which has been extensively researched in the disciplines of nuclear power plants,, 

thermal exchangers, and air conditioning systems in thermionic devices, An analysis of the 

asymmetric heating and cooling of two parallel vertical walls that causes a transitory The 

viscous, incompressible fluid between them is moving freely by convection. The flow might 

become unstable for many different reasons. Periodic heat inputs exist when an ac voltage that 

has been partially rectified or on/off control mechanisms have caused the current to be periodic. 

(4,6,7,8,12). 

Natural convection flow is a common occurrence in many natural phenomena and has many 

industrial uses. It is caused by the simultaneous action of thermal and solenoidal buoyancy forces 

acting on the movement of a small Prandtal number fluid with a high gravitational force 

sensitivity and different geometries in a fluid with a porous medium. Understanding Parallel 

plate channels exhibit natural convection, which is crucial for a variety of real-world 

applications, such as analysing heat transfer from numerous printed circuit boards that are 

stacked parallel to one another or heat exchange in radiators that use massive parallel fins. Based 

on their orientation, these parallel plate channels are classified as vertical: The fluid flow in this 

direction is established by buoyancy force, which only acts in the vertical direction. Inclined: 

Strong secondary flows exploited in formation are caused by the buoyancy force's two 

components, normal and stream-wise. (1, 2, 3, 5, 9, 10, 11). 

2.CONCEPT OF THE PROBLEM 

The erratic flow of a thick, impermeable liquid through a porous material in a vertical duct with 

flat sides is what we are thinking about here. The fluctuating temperature and concentration that 

are mandated on the boundaries are what cause the flow to be unsteady. In a Cartesian coordinate 

system 0(x y)  with walls at y = ±1, the Boussinesq approximation is used to easily account for 

the density variation on the buoyancy component. Kinematic viscosity  and thermal 

conductivity k are also constants. The flow and heat transfer equations are as follows. 
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where T, C, and u are the temperature, T is a velocity component in the x-direction, 

concentration, density, kf coefficient of heat conductivity, coefficient of volume expansion, 

dynamic viscosity Q measures how powerful a heat source is, and 

The molecular diffusivity is D1. 

These define the border circumstances. 

y = ±L 
u = 0, T = T1, C = C1,    

 u = 0, T = T1 + (T2 – T1) cos(t), C = C1 + (C2 – C1) cos(t)   (2.4) 

Equations (1) and (2), when the dashes are removed, become 
      (5) 
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The steady and transient terms are separated in equations 5 and 6 
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4. Examine Of the Conclusion 

We explore the impact of chemical reactions, thermo-diffusion, and quadratic density-

temperature fluctuations discusses a viscous dissipative fluid's mass and heat transmission by 

convection occurs in a horizontal duct with varying thermodynamics and concentration. It is 

discussed how differences in G, M, γ, γ1,γ2, Sc, S0, Ec, N, and α. affect velocity, temperature, and 

concentration. The axial velocity u represents the change of u with Grashof number G and is 

displayed in Fig. 1. In the case of G>0 and G0, it is found that u is in the vertical and upward 

directions, respectively. |G| raises |u| across the whole flow zone, with y = 0.4 experiencing the 

greatest boost. According to the fluctuation of u with Hartman number M, the following region 

(fig 2) has smaller |u| values the greater the Lorentz force. The distribution of temperatures that 

are not dimensions () is represented by Sc   (fig 3). The real temperature in the flow zone is 

inversely correlated with molecular diffusivity. Fig 4 illustrates the impact of thermo diffusion. 

The real temperature in the flow zone decreases with S0>0 and increases with |S0|. This diagram 

displays the non-dimensional concentration (C). When buoyancy forces work in opposition to 

one another, the flow area expands and the actual concentration drops (fig.5). This occurs when 

molecular buoyancy force outweighs thermal buoyancy force. (fig.6) shows how the heat source 
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influences C. It shows how raising the concentration causes a rise in the actual concentration.                                              
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5. Tables 

Due to differences in D
-1

, M, γ, γ1,γ2, Sc,S0,N and α the stress () at y = 1, see tables (1-5). By 

increasing |G|, γ and M at both walls, the shear stress was enhanced. As the α stress changes, 

the growth in α≤4 and depreciation in α≤6 are both enhanced. The fluctuation of γ1 and γ2 

demonstrates that as y = 1 and y = +1 grow, so do the Wormesly numbers γ1 and γ1≥0.7, and as y 

= +1 increases, so does the magnitude of |  |. The component of the chemical reaction γ2≤2.5 

enhances  |  | and diminishes greater γ2≥3.5 at y = 1. According to the variation with Sc, the 

lower the diffusivity of molecules, the smaller |  |for the greater | | the walls, both reduction in 

diffusivity. Additionally, at y=-1, | | improves as |S0| rises. When molecular In the same 

direction, buoyancy forces operate and decrease in size when they act in the opposite direction, 

respectively, the stress at both walls rises, according to the fluctuation in buoyancy ratio N. 

When Ec is positive for G>0 and negative for G0, | | appreciates. For every G, this variation is 

accurate. 

Tables (6–10) display, for various parametric values, temperature change speed (Nu) at y = ±1. 

The heat flux transmission is discovered to y = +1 increase with |G| and M and degrade at γ. The 

heat flux transmission at y = 1 accelerates with α<4 according to the Nu value's variation with 

the heat source parameter. Tables display the Nu variation when γ1 and γ2 are used. The rise in 

the chemical reaction parameter γ2 is observed to boost |Nu| at y = +1, diminish with γ2≤1.5, and 

enhance with γ2≥2.5. Additionally, for y = +1, a rise in 1 improves |Nu|, and γ1≥0.5 causes |Nu| to 

fall. The fluctuation of Nu with Sc demonstrates that, for every G, a bigger |Nu| is present at       

y = -1 for a further decrease in diffusivity, which reduces the rate of heat transfer. The rate of 

heatsensor at y = -1 is enhanced |S0| while it is decreased by an increase in  S0 > 0. The rate of 

heat transfer increases when both upward forces are operating in the same direction, and it 

decreases when the molecular upward force exceeds  power of thermal buoyancy when y = -1. 

Change of Nu with Ec shows that it decreases with Ec≤0.03 and increases with Ec≥0.05 at y = 1. 

Table (11–14), the Sherwood number (Sh) at y =±1 is examined. It constructs the mass transfer 

rate more effectively at y = +1 and depreciates at y = -1in G. |Sh| rises and falls when the density 

ratio rises at y = +1 and y = -1, respectively. Additionally, |Sh| decreases when y =± 1 due to the 

Wormsely number increasing by 1 With S0 > 0, |Sh| drops at y = -1 and enhances at y = +1, 

whereas it enhances at both walls  |S0|, Sh with chemical reaction parameter 2   demonstrates 

that Sh increase in 22.5  and reduces 3.5. At y = +1, higher dissipative heat results in smaller 

|Sh|; at y = -1, larger dissipative heat results in smaller |Sh|. |Sh| grows at y = + 1 and declines at 

y = -1, increases in N > 0 and reduces with |N|, according to the fluctuation of sh with N.
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