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Exponential Integral Function In Form of the Second Order Polynomial Equation
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Abstract

This research aimed to study the effect of isothermal temperature of lower boundary for
producing the exponential integral function (E,) in the form of the second order polynomial equation.
In study, the porous media in one-dimensional plane parallel was conducted. Physical thickness
of porous media (L) was 5 cm and optical thickness (T) was in the range 0 - 1.5. The porous media was
bounded by black body boundary condition where the upper boundary was the isothermal
temperatures (Ty) of 300 K and the isothermal temperature of lower one (T,) was in the range of
500 - 2,000 K. From the study, 16 equations produced by varing the level of T, were proposed in the
present research. The solution of E, estimated from all presented equations had similar trend and

there was vary little difference in comparison with exact method because the coefficient of
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determination (RZ) was in the range of 0.971 to 0.993. However, the maximum value of R2 of the
second order polynomial equation was found at T, = 500 K; E, = 0.918204 - 1.591471T + 0.749385T"
and E; = 0.483645 - 0.678271T + O.275252’l32 for E, (R2 = 0.971230) and E; (R2 = 0.993184) respectively.

To validate the accuracy and practically estimation, the net radiative heat flux (g,) was predicted.

Agreement between the present equation and exact function was satisfactory.

Keywords: The second order polynomial equation, Exponential integral function, Isothermal

temperature
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