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The Effect Of Non — Dimensional Parameter(NE)On The
Velocity And Temperature For The Non- Newtonian Fluids
During Its Flow Through Inside Square Enclosure
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Abstract :-

In this research the effect of non — dimensional parameter (NE) of Prandtl — Eyring model
on the velocity and temperature for the inside square enclosure has been studied . The research
used a numerical study for steady natural heat induction with some conditional , these are the
perpendicular walls were heated in a different regular heat and the horizontal walls were isolated

The finite difference method was used to solve the formulas related to the inside square
enclosure by using visual basic program .

The results showed that the increase in the non-dimensional parameter(NE) increased the
velocity and temperature , Also the increase in NE increased the value of flow wmax until the
maximum value was reached at (25.32) for the modified Rayleigh number of (110000) .The same
results appeared with the average Nusselt number Nu, until it reaches its high value (11.42) at

modified Rayleigh number of (110000) and NE =10 . All trials were performed at modified
Prandtl number (Pr*=15) .
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(Sladhaali)duds i) ¢lad)

A & B= Fluid consistency indices for the Prandtl — Eyring model (kg/m.s?) & (5) s ‘l’)"“l‘“‘)
g = Gravitational acceleration (m/ s°). (d-m\{'

— P 2
h = Heat transfer coef_flglent (W /m .K). s pall Jlasl Jelae
k = Thermal conductivity of fluid (W/m. K). w )
L = Width and Height of enclosure (m). & LﬁJUz_{‘)ﬂ"\‘jjﬂ
NE = Fluid index of Prandtl — Eyring model = (T_—ZB. J yad a1 Jad gall (gaen SUIlaaall
Nu, = Average Nusselt number. Gl e Jazs

_ __qL
Nu = Nusselt number = ————. CAR
K(T, —T.) s e
P =Pressure (Pa) . Ll
Pr = Prandtl number = (v /0). Jixil y2ae
Pr" = Modified Prandtl number = 22 Dshall Zadall a3 * ¢ ghaal) Jini) 22
Pol
q = Heatflux (W/m?) ol s a
(T, -T shadl I
Ra = Modified Rayleigh number = Rag pOQB (Th = Tc) - G e
ABa

T = Temperature (K). 55 Al da
U =Fluid velocity in x-direction (m/s). @hJ ’:f‘ X

_ . TP ; X » & 4.::)....:
Vv Fluid velocity in y-direction (m/s). y oails Tall de T
x& y = Cartesian coordinates. gl

M &l

AXx & Ay = Grid size in the x and y directions, respectively (m).
A 5 ga )

Ma_u
oy

T,, = Shear stress (Pa) = 3
Asinh (B
oy

t,, = Normal stress in the x direction.

1,, = Normal stress in the y direction.

p = Density (kg/m°).

o = Thermal diffusivity (m%s).

St = Thermal expansion coefficient (1/K).
w = Stream function (m%/s).

w = \Vorticity (1/s).

AT = Temperature difference (K).

T-T,
Th B Tc
Th = Temperature of the heated wall(K).
Tc = Temperature of the cold wall(K).

¢ = Dimensionless temperature =

6n = The dimensionless Temperature of the heated wall .

1= Dynamic viscosity, (kg/m.s).
v = Kinematic viscosity of fluid (m?/s).
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