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In many fields of research, direct numerical simulation (DNS) is the pre-
ferred technique to solve the complex equations arising from real-world prob-
lems. Modern computers have the ability to solve large systems of equations
as well as to deal with complex geometries. Indeed, it is not uncommon for
researchers to claim that approximate analytical approaches have now been
superseded by DNS. In the future, with further increases in computational
power, these claims will undoubtedly become more frequent. It is the role of
this series of Special Issues on Practical Asymptotics [1–5] to dispel this myth.

Computational studies should be guided by a theoretical framework in or-
der to gain more comprehensive insight. The most important contribution of
asymptotics is to provide this theoretical framework for understanding, in-
terpreting, developing and solving mathematical models. Practical problems
usually involve a number of parameters and coordinates so that the full nu-
merical solution offered by DNS conceals the different balances holding over
limited ranges of these parameters and coordinates. Singular perturbation the-
ory is the systematic and reliable approach to revealing regions of qualitatively
different behaviour. Furthermore, a researcher employing asymptotic methods
would get rewarded with explicit parameter dependencies and simplified gov-
erning equations.

It is noteworthy that asymptotics approaches are cheaper to implement
than computational techniques. The cost of computational studies may pro-
hibit numerical simulations at a number of parameter values which limits, for
example, the optimization of prototypes. There still exists a number of prac-
tical problems which are tractable for approximate analytical methods but
inaccessible to computation.

The special issue invites research articles addressing the following prob-
lems: drag coefficients in low Reynolds number flow [6], ice formation on a
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cold surface due to the impact of a supercooled water droplet [7], droplet im-
pacts with a porous media [8], the propagation of fronts in a discrete reaction-
diffusion equation [9], fluid-solid interactions [10] and geothermal heat ex-
changers [11]. The analysis comprise a range of perturbation methods, includ-
ing a hybrid asymptotic-numerical method, matched asymptotic expansion
and JWKB methods, all of which demonstrate the importance of asymptotics
in real-world applications.

References

1. Kuiken HK, Practical asymptotics, J Eng Math, 39, 1-2 (2001)
2. Holmes MH, King JR, Introduction, J Eng Math, 45, 1-2 (2003)
3. Witelski TP, Rienstra SW, Introduction to practical asymptotics III, J Eng Math, 53,
199 (2005)

4. McCue SW, Preface to fourth Special Issue on Practical Asymptotics, J Eng Math, 63,
153-154 (2009)

5. Korobkin A, Preface to the fifth special issue on practical asymptotics, J Eng Math, 69,
111-112 (2011)

6. Hormozi S, Ward MJ, A hybrid asymptotic-numerical method for calculating drag coef-
ficients in 2-D low Reynolds number flow, J Eng Math, in this volume

7. Elliott JW, Smith FT, Ice formation on a smooth or rough cold surface due to the impact
of a supercooled water droplet, J Eng Math, in this volume

8. Hicks PD, Purvis R, Gas-cushioned droplet impacts with a thin layer of porous media,
J Eng Math, in this volume

9. King JR, O’Dea RD, Pushed and pulled fronts in a discrete reaction-diffusion equation,
J Eng Math, in this volume
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