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ABSTRACT
The unsteady flow of a viscous incompressible flow past an 

infinite isothermal vertical oscillating plate, in the presence of thermal radiation and homogeneous 

chemical reaction of first order has been studied. The fluid considered here is a gray, absorbing-

emitting radiation but a non-scattering medium. The plate temperature is raised to Tw and the 

concentration level near the plate is raised linearly with respect to time. An exact solution to the 

dimensionless governing equations has been obtained by the Laplace transform method, when the 

plate is oscillating harmonically in its own plane. The effects of velocity, temperature, and 

concentration are studied for different physical parameters like phase angle, radiation parameter, 

chemical reaction parameter, Schmidt number, thermal Grashof number, mass Grashof number, 

and time are studied graphically. It is observed that the velocity increases with decreasing phase 

angle wt.

KEYWORDS
chemical reaction, radiation, vertical plate, heat and mass transfer

PAPER SUBMITTED: 2007-10-27 

PAPER REVISED: 2008-06-21 

PAPER ACCEPTED: 2008-09-01 

DOI REFERENCE: TSCI0902155M

CITATION EXPORT: view in browser or download as text file

THERMAL SCIENCE YEAR 2009, VOLUME 13, ISSUE 2, PAGES [155 - 162] 

REFERENCES [view full list]
1. England, W. G., Emery, A. F., Thermal Radiation Effects on the Laminar Free Convection 

Boundary Layer of an Absorbing Gas, J. Heat Transfer, 91 (1969), 1, pp. 37-44  

2. Hossain, M. A., Takhar, H. S., Radiation Effect on Mixed Convection Along a Vertical Plate 

with Uniform Surface Temperature, Heat and Mass Transfer, 31 (1996), 2, pp. 243-248  

3. Raptis, A., Perdikis, C., Radiation and Free Convection Flow Past a Moving Plate, Int. J. 

App. Mech Engg., 4 (1999), 4, pp. 817-821  

Authors of this Paper

Related papers

Cited By

External Links



    

Copyright © 2009 thermal science | by perfectlounge.com | xhtml | css 

4. Das, U. N., Deka, R. K., Soundalgekar,V. M., Radiation Effects on Flow Past an Impulsively 

Started Vertical Infinite Plate, J Theo. Mech., 1 (1996), 5, pp. 111-115  

5. Chambre, P. L., Young, J. D., On the Diffusion of a Chemically Reactive Species in a 

Laminar Boundary Layer Flow, The Physics of Fluids, 1 (1958), 1, pp. 48-54  

6. Das, U. N., Deka, R. K., Soundalgekar,V. M., Effects of Mass Transfer on Flow Past an 

Impulsively Started Infinite Vertical Plate with Chemical Reaction, The Bulletin, GUMA, 5 

(1999), 1, pp. 13-20  

7. Das, U. N., Deka, R. K., Soundalgekar,V. M., Effects of Mass Transfer on Flow Past an 

Impulsively Started Infinite Vertical Plate with Constant Heat Flux and Chemical Reaction, 

Forschung im Ingenieurwesen, 60 (1994), 10, pp. 284-287  

8. Soundalgekar, V. M., Free Convection Effects on the Flow Past a Vertical Oscillating Plate, 

Astrophysics Space Science, 64 (1979), 2, pp. 165-172  

9. Soundalgekar, V. M., Akolkar, S. P., Effects of Free Convection Currents and Mass Transfer 

on the Flow Past a Vertical Oscillating Plate, Astrophysics Space Science, 89 (1983), 2, pp. 

241-254  

10. Mansour, M. A., Radiative and Free Convection Effects on the Oscillatory Flow Past a Vertical 

Plate, Astrophysics and Space Science, 166 (1990), 3, pp. 269-275  

11. Soundalgekar, V. M., et al., Effects of Mass Transfer on the Flow Past an Oscillating Infinite 

Vertical Plate with Constant Heat Flux, Thermophysics and AeroMechanics, 1 (1994), 3, pp. 

119-124  

12. Muthucumaraswamy, R.,The Interaction of Thermal Radiation on Vertical Oscillating Plate 

with Variable Temperature and Mass Diffusion, Theoretical Applied Mechanics, 33 (2006), 2, 

pp. 107-121 

PDF VERSION [DOWNLOAD]

RADIATION AND CHEMICAL REACTION 
EFFECTS ON ISOTHERMAL VERTICAL 
OSCILLATING PLATE WITH VARIABLE MASS 
DIFFUSION


