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As the original manuscript had some similar sentences with some of our previous pub-
lications, we have decided to modify the main text of the manuscript in the PDF version. The
modifications have been applied within the PDF online version. This printed version is provided
for ones who have access to the printable version of the journal and to avoid any confusion. It
should be noted that the results and mathematical procedure of the original version are com-
pletely correct and this note has nothing to do with the formulations of the main paper.

Modifications

The Introduction of the paper has been changed to the following.
“Extended surfaces are used to augment the rate of heat transfer from the primary sur-

face and its convective, radiative or convective-radiative environment in a large variety of ther-
mal equipment. Fins are extensively used in various industrial applications such as air condi-
tioning, refrigeration, automobile and chemical processing equipment. Krause et al. [1]
presented a monograph regarding the applications and thermal analyses of fins. They have doc-
umented and demonstrated that considering constant thermophysical properties allows scientist
to find exact analytical solution for number of cases. It is well-known that existence of large
temperature difference within a fin necessitates variable thermal conductivity with temperature.
This fact consequently includes one non-linearity within the energy equation of the studied sys-
tem. From the available published work, about heat transfer in extended surfaces, the following
works are of immediate relevance to the present paper. Different configurations of straight fins
have been analyzed by Sharqawy and Zubair [2]. They focused on temperature and efficiency
within the studied fins and considered both heat and mass transfer mechanisms. The well-known
differential transformation method (DTM) was applied to steady-state energy equation within
triangular fins with constant properties [3]. In an interesting study, Kundu [4] opted in favor of
thermal analysis and optimization of longitudinal and pin fins of uniform thickness. The analyti-
cal study was carried out for three conditions: fully wet, partially wet, and fully dry surfaces.
Homotopy analysis method (HAM) was also employed by Domairry and Fazeli [5], to tackle
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non-linear energy equation in straight fins. They have performed thermal and efficiency analy-
ses with different thermophysical parameters. Considering temperature-dependent thermal con-
ductivity, Arslanturk [6] developed correlation equations for the optimum design of annular
fins. Residual minimization technique has been also attracted attention of researchers regarding
the analysis of non-linear differential energy equations [7]. Kulkarni and Joglekar [7] used this
method to overcome the difficulties within the solution procedure for temperature distribution
in a straight convective fin having temperature-dependent thermal conductivity. HAM has been
used to derive approximate solutions for the temperature distribution and efficiency of convec-
tive fins with simultaneous variation of thermal conductivity and heat transfer coefficient with
temperature [8]. Joneidi et al. [9] studied an analytical solution of fin efficiency of convective
straight fins with temperature-dependent thermal conductivity by the DTM. Variational itera-
tion method (VIM) is another approximate technique which has gained considerable attention in
this area. This method can overcome many inherent limitations arising within energy equations
such as uncontrollability to the non-zero endpoint boundary conditions. Fouladi et al. [10] uti-
lized VIM to solve some examples in the field of heat transfer. Assuming temperature-depend-
ent profile for both thermal conductivity and heat transfer coefficient, Khani and Aziz [11] used
HAM to develop an analytical solution for the thermal performance of a straight fin of trape-
zoidal profile. Ganji et al. [12] studied the temperature distribution in an annular fin with tem-
perature dependent thermal conductivity using homotopy perturbation method (HPM). Torabi
et al. [13] solved the energy equation in the convective-radiative moving fin with variable ther-
mal conductivity using the DTM. They assumed non-zero convection and radiation sink temper-
ature for their analysis.

All of the aforesaid studies are related to fins with constant cross-sectional area or ta-
pered fins. Regarding fins' profile with a step change in cross-sectional area, there are limited
studies [14-19]. A pioneering work in this area was done by Aziz [14]. Following his work,
Kundu and Das [15] adopted a similar profile for radial fins. Differential quadrature method was
used with Malekzadeh et al. [16] to optimize convective-radiative flat and step fins. Recently,
an annular fin with a step change in thickness was analyzed by Kundu [17]. Both fully and par-
tially wet surface conditions were considered within the analyses. The optimization study was
performed and an interesting conclusion was given. It was observed that an annular fin with a
step change in thickness is the better choice for the transferring rate of heat in comparison with
the concentric-annular disc fin for the same fin volume and identical surface conditions [17].
Kundu and Wongwises [18] applied Adomian decomposition method on the problem of straight
find with variable thermal conductivity and heat transfer coefficient.

A careful assessment of the foregoing literature shows that there is just one paper that in-
vestigated a problem of convective step fin analytically [19]. The primary purpose of the present
paper is to demonstrate the usefulness of DTM and VIM to solve problem of convective heat
transfer from a step fin with temperature dependent thermal conductivity. In recently published
paper we extended our analyses on the thermal processes of the fin with convective-radiative heat
transfer and step change in thickness, using differential transformation method (DTM).* Thermal
analysis of step fins is a new application for DTM and VIM which were used for other engineering
applications [20-23]. The results to be presented will highlight the effects of the thickness ratio,a,
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dimensionless fin semi thickness, d, length ratio, l, thermal conductivity parameter, b, and Biot
number, Bi, on the temperature distribution.”

The results and discussion for figs. 4-7 have been changed to the following:
“The effect of length ratio parameter, i. e., l, on the temperature distribution within the

fin has been plotted in fig. 4. It is clear from this figure that as l increases, i. e., as the thin sec-
tion of the fin increases, the temperature distribution within the thin section of the fin decreases.

For the case of different values for dimensionless fin semi thickness, results of the
present analysis are depicted in fig. 5. As d decreases, the cooling becomes more effective, pro-
moting lower temperatures in the fin. This interesting behavior occurs for both thin and thick
sections of the step fin. Physically speaking, the thinner the cross-section of the fin, the easier
the heat can transfer from the fin material to the environment, and consequently the lower is the
fin temperature. In fig. 6 we have plotted the effect of the thermal conductivity parameter on the
temperature distribution within the fin. Results in the figure reveal that as the value of b in-
creases the temperature distribution within both sections increases.

Figure 7 illustrates the effect of Biot number, on the temperature distribution within
the fin. Increasing the Biot number makes the convective cooling more effective. Therefore, as
the Biot number increases, the cooling effects become more profound, which in turn causes the
lowering of temperatures within both sections of the fin.”

The Conclusion has been changed to the following.
“The performance analysis of convective step fin with temperature-dependent thermal

conductivity is considered. The energy equation within each part, namely thin and thick parts,
was considered separately. The two main non-linear energy equations together with the joint
boundary condition in the junction and other boundary conditions on base and tip of the fin build
a system of ordinary differential equation. Differential transformation method (DTM) and
variational iteration method (VIM) were used to analytically solve the non-linear system of
equations. As the convection effect, i. e., Biot number, increases, this effect is to lower the fin
temperature. Unlikely, as the thermal conductivity of the fin increases, i. e., the parameter b in-
creases, it promotes slower cooling accompanied by higher local fin temperatures. As an impor-
tant result, it was found that the DTM solution can achieve extremely accurate results when
compared with the VIM. This paper proves that the DTM is a powerful analytical technique to
handle non-linear energy equations in step fins.”

*
* *

Conclusion

The above modifications have been provided for whom which have access to the print-
able version of the journal. The above modifications have been applied within the PDF online
version. These modifications are just regarding the text of the original paper, and have nothing
to do with the equations and formulations of the paper. The results and conclusions of the origi-
nal paper are solid and completely correct.
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