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«  H.,=35 , (7,

i Imag (U( Y. 1))

Q=0 Q=2 Q= 30 Q= 50
0 0.195 7 0.1 3 0.076 1 0.0454
5 0.10 7 0.0% 8 0.070 9 0.044 2
10 0.098 7 0.074 0 0.059 4 0.405
15 0.066 6 0.05 7 0.048 8 0.0362
20 0.050 0 0.045 2 0.040 8 0.0323
25 0.040 0 0.037 4 0.0%47 0.0289
30 0.033 3 0.031 7 0.0300 0.026 0
35 0.028 6 0.027 5 0.02 4 0.235

(1]

(2]
(3]

(6]

(7]

[10]

(11]

[12]

[ ]

Bejan A. The method of scale anaysis: Naturad convection in porous media[ A]. In: S Kakac, W
Aung R Viskana Eds. Nataral Convection: Fundamentals and Applications [ C]. Hemisphere,
Washington D C: Pergamon Press Ltd, 1985, 548—572.

Spainer T, Oldham K B. An Atlas of Functions[M].Hemisphere of Washington D C, 1987.

Keith W L. Spedral measurements of pressure fluctuations on riblets[J]. American Institute of
Aeronautics and Astronautics Journal, 1989, 27: 1822 —1824.

Merkin J H, Mahmood T. On the free convection boundary layer on a vertical plate with prescribed
surface heat flux{ J]. Journal of En gin eerin g Mathematics, 1990, 24: 95 —107.

Manoha E. Wall pressure wave number frequency spectrum beneath a turbulent boundary layer mea-
sured with transducers calibrated with an acoustical method| A]. [ J]. In: Proceedings of the ASME
Symposium on Flow Noise Modeling Measurement and Control[ C]. Noise Control and Acoustics,
1991, 11: 21—35.

Herbert K Leehey P. Wall pressure spectrum in a flat plate turbulent boundary layer and down stream
of a turbulent boundary layer manipulator[ A]. [J]. In: Proceedings of the ASME Sym posium on
Flow Induced Vibration and Control [ C] . Noise Center, Acoustics, 1992, 11(29): 55—68.
Casademunt J, Zhang W, Venals J, et al. Numerical modeling on characterization and quantification
[J].ATAA J,1993,31(11):20—27.

Panton R L, Robert G. The wave number phase velocity representation for the turbulent wall pressure
spectrum[ J] . ASME, J Fluid Engineering, 1994, 116: 477—483.

Abraham B M, Keith W L. Analysis of the wall pressure field from a numerical simulation of turbulent
channel flow[ A]. [J]. In: Proceedings of the ASME Symposium on Flow Noise Modeling Measure-
ments and Control [ C] . Noise Cotrol and Acoustics , 1995, 19(29): 55 —65.

Wright S D, Ingham D B. On natural convedion from a vertical plate with a prescribed surface heat
flux in porous media[J]. Transport in Porous Media, 1996, 22: 181 —193.

Sharma G C, Jain M, Saral R N. The effects of non_zero bulk flow and non mixing on diffusion with
variable transfer of the solute[ J]. Internat J Appl Sci Com put , 1998, 4: 201 —210.

Li B Q. The effect of magnetic fields on low freguency oscillating natural convection[ J] . Internat J



252

G.C. M. M.

Engrg Sci, 1996, 34( 15) : 1369—1383.

[13] Keith W L, Abraham B M. Effeds of Convection and decay of turbulent on the wall pressure wave
number_frequency spectrum| J]. ASME J Fluid Engrg, 1997, 119(21): 50 —55.

[14] Raptis A. Flow of micro polar fluid past a continuously moving plate by the presence of radiation[ J] .
Intetrnational Journal of Heat Mass Transfer, 1998, 41: 2865 —2866.

[15] Acharya M, Singh L P, Dash G C. Heat and mass transfer over an accelerating surface with heart
source in presence of suction and blowing[ J] . Internat J Engrg Sci , 1999, 37(32): 189—211.

[16] Chamkha A J. Thermal radiation and buoyancy effects on hydro magnetic flow over an accelerating
permeable surface with heat source or sink{ J]. Internat J Engg Sci, 2000, 38: 1699—1712.

[17] Kim Y J. Unsteady MHD convective heat transfer past a semi_infinite vertical porous moving plate

with variable suction[J]. Internat J Engrg Sci, 2000, 38(20) : 833 —845.

The Effect of Magnetic Fields on Low Frequency Oscillating

Natural Convection With Pressure Gradient

G. C. Sharma, Madhu Jain, Mahesh Chandra
(School of Mathem atical Scien ces, Institute of Basic Science , Khandari, Agra_282002, India)

Abstract: The osdllating natural convedion in the presence of transverse magnetic field with time de-
pending pressure gradient is studied. The analysis of the problem is carried out by assuming that the
fluid is flowing in a parallel plate configuration. The emphasis is on low frequency oscillating convee-
tive flows induced by g_jitter assodated with micro gravity because of their importance to the space
processing materials. A general solution for an oscillating flow in the presence of transverse magnetic
field is carried out. Some special cases of the oscillating flow and its response to an applied magnetic
field are performed. It was observed that the behavior of oscillating free convective flows depends on
frequency, anplitude of the driving buoyancy forces, temperature gradient, magnetic field and the elec-
tric conditions of the channel walls. In the absence of magnetic field, buoyancy force plays a predomi-
nant role in driving the osdllatory flow pattern, and velocity magnitude is also affeded by temperature
gradients. To suppress the oscillating flow external magnetic field can be used. It is also found that the
reduction of the velocity is inversely proportiona to the square of the applied magnetic field with con-
ducting wall but directly proportional to the inverse of the magnetic field with insulating wall. Detailed

calculations and computational results are also carried out to depid the real situation.

Key words: convedion; g_jitter acceleration; buoyancy force; magnetic field; pressure gradient



