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Abstract : The closed form solution for thermal stresses in an annular fin with hyperbolic profile is derived using Adomian
decomposition method (ADM). The conductive-convective fin with variable thermal conductivity is considered in the analysis.
The nonlinear heat transfer equation is efficiently solved by ADM considering insulated convective boundary conditions at the
tip of fin. The constant of integration in the solution is to be estimated using minimum decomposition error method. The
solution of temperature field is represented in a polynomial form for convenience to use in thermo-elasticity equation. The non-
dimensional thermal stress fields are obtained using the ADM solution of temperature field coupled with the thermo-elasticity
solution. The influence of the various thermal parameters in temperature field and stress fields are presented. In order to show
the accuracy of the ADM solution, the present results are compared with the results available in literature. The stress fields in
fin with hyperbolic profile are compared with those of uniform thickness profile. Result shows that hyperbolic fin profile is
better choice for enhancing heat transfer. Moreover, less thermal stresses are developed in hyperbolic profile as compared to
rectangular profile. Next, Nelder-Mead based simplex search method is employed for the inverse estimation of unknown non-
dimensional  thermal  parameters  in  a  given  stress  fields.  Owing  to  the  correlated  nature  of  the  unknowns,  the  best
combinations of the model parameters which are satisfying the predefined stress field are to be estimated. The stress fields
calculated using the inverse parameters give a very good agreement with the stress fields obtained from the forward solution.
The estimated parameters are suitable to use for efficient and cost effective fin designing.
Keywords : Adomian decomposition, inverse analysis, hyperbolic fin, variable thermal conductivity
Conference Title : ICHTA 2016 : International Conference on Heat Transfer and Applications
Conference Location : London, United Kingdom
Conference Dates : January 18-19, 2016

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:10, No:01, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
0,

 N
o:

01
, 2

01
6 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/3
69

01
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(01) 2016 1

https://publications.waset.org/abstracts/36901.pdf

