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Preliminary Remarks

The characterization of water jets and of each single droplet
composing them is complicate and challenging because of the many
non-linarites affecting both the system properties and the process
itself. This is why literature generally offers empirical or semi-empirical
modelling attempts, too tight to the specific case study conditions,
albeit recent systematizations have been provided [1-3]. Thus it is
currently arising as a main scientific issue the following question:
which is the best way to represent and describe the dynamics of water
droplets travelling in air? In addition to a complementary question,
are there new possibilities to explore the problem looking at it from
another point of view?

Problem and Solution

After examining closely many literature contributions, among
which [4-8], and after many specific deepenings, we arrived at the
conclusion that a ballistic approach better allows for a tight-to-the
actual process analytical description of an in-flight water droplet, thus
providing the form of generality that is always crucial in assessing the
quality of a scientific investigation. This belief led us to a systematic
modelling effort, put into action in recent publications [1-3]. If this, on
the one hand, gave a more generally applicable tool to the scientist and
to the operator facing a flying droplet-related issue, on the other gave
us suspicion of the fact that treating such problem in the “classical”
way (i.e. considering the droplet itself within a Newtonian context)
could show just one side of the coin. The other side is represented by
the Quantum approach, which has never before been associated to this
specific scientific field. This idea has been exposed and discussed in
occasion of a recent international conference, attracting interest and
participation [9]. The base for this novel approach is obviously the
time-dependent Schrodinger’s equation, written in the form:
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amplitude; S(X,#) is the wave function phase. Equation (1), as in
Wryatt [10] and Ghosh [11], may be split in a system of two equations so
called “quantum fluid dynamics equations”, which is not here necessary
to report. A not negligible further development may certainly be that of
applying the Scale Relativity theory [12] to such Quantum modelling
attempt, for a droplet of any dimension in a problem involving a space-
time frame [9].

Where: [m3s?] is the diffusion coefficient;

is the wave function

Concluding Remarks

Modelling water droplets dynamics is not only a very complicate
issue but it involves so many simultaneous aspects that an analytical
and generally applicable method is often difficult to be reached. In
this editorial we stated that not only we strongly believe that a ballistic
approach is able to provide the broadest guarantees of a physically
reliable and actual description but we also put on the table the big

problem of a complete description, which may pass through the
combination of a classical and a Quantum structuring of the problem.
A close examination is currently being performed and will be the object
of a future editorial.

References

1. De Wrachiende D, Lorenzini G (2006) Modelling jet flow and losses in sprinkler
irrigation: overview and perspective of a new approach. Biosyst Eng 94: 297-
309.

2. Lorenzini G (2004) Simplified modelling of sprinkler droplet dynamics. Biosyst
Eng 87: 1-11.

3. Lorenzini G (2006) Water droplet dynamics and evaporation in an irrigation
spray. T Asabe 49: 545-549.

4. Edling RJ (1985) Kinetic energy, evaporation and wind drift of droplets from low
pressure irrigation nozzles. T Asabe 28: 1543-1550.

5. Keller J, Bliesner RD (1990) Sprinkler and Trickle irrigation, Van Nostrand
Reinhold, New York.

6. Camp CR, Sadler EJ, Busscher WJ (1989) A water droplet evaporation and
temperature model. T Asae 32: 457-462.

7. Kinzer GD, Gunn R (1951) The evaporation, temperature and thermal
relaxation-time of freely falling waterdrops. J Meteor 8: 71-83.

8. Thompson AL, Gilley JR, Norman JMA (1993) A sprinkler water droplet
evaporation and plant canopy model: Il. Model applications. Transactions of
the ASAE 36: 743-750.

9. De Wrachiende D, Lorenzini G, Mambretti S (2012) Water droplet trajectories in
an irrigation spray: the classical and quantum mechanical pictures. Proceedings
of 40 international symposium on agriclutural engineering, Opatija, Croatia.

10. Wyatt RE (2005) Quantum Dynamics with Trajectories: Introduction to Quantum
Hydrodynamics.

11. Ghosh SK (2010) Quantum fluid dynamics within the framework of density
functional theory. In: Quantum Trajectories, CRC Press.

12. Nottale L(1992) The theory of scale relativity. IntJModPhys A 7: 4899-4936.

*Corresponding author: G. Lorenzini, Department of Industrial Engineering,
University of Parma, Italy, Tel: +39-0521- 905900; E-mail: giulio.lorenzini@unipr.it

Received October 17, 2012; Accepted October 18, 2012; Published October 25,
2012

Citation: Lorenzini G, Wrachien DD (2012) Analysis of an In-Flight Water Droplet:
Literature-Based Considerations and Novel Perspectives. Irrigat Drainage Sys Eng
1:108. doi:10.4172/2168-9768.1000e108

Copyright: © 2012 Lorenzini G, et al. This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

Irrigat Drainage Sys Eng
ISSN: 2168-9768 IDSE, an open access journal

Volume 1 ¢ Issue 3 * 1000e108


http://www.sciencedirect.com/science/article/pii/S1537511006001048
http://www.sciencedirect.com/science/article/pii/S1537511006001048
http://www.sciencedirect.com/science/article/pii/S1537511006001048
http://www.sciencedirect.com/science/article/pii/S1537511003001673
http://www.sciencedirect.com/science/article/pii/S1537511003001673
http://elibrary.asabe.org/abstract.asp?aid=20397&t=2&redir=&redirType=
http://elibrary.asabe.org/abstract.asp?aid=20397&t=2&redir=&redirType=
http://elibrary.asabe.org/abstract.asp?aid=32475&t=2&redir=&redirType=
http://elibrary.asabe.org/abstract.asp?aid=32475&t=2&redir=&redirType=
http://books.google.co.in/books?id=2o9kQgAACAAJ&dq=Sprinkler+and+Trickle+irrigation,+Van+Nostrand+Reinhold,&source=bl&ots=Gp1Fis92Mh&sig=oMVFHRyQOHc5uH7hIewTzm24Dp8&hl=en&sa=X&ei=LqmCUOqHL8fJrAfs2YDgBA&ved=0CGUQ6AEwCQ
http://books.google.co.in/books?id=2o9kQgAACAAJ&dq=Sprinkler+and+Trickle+irrigation,+Van+Nostrand+Reinhold,&source=bl&ots=Gp1Fis92Mh&sig=oMVFHRyQOHc5uH7hIewTzm24Dp8&hl=en&sa=X&ei=LqmCUOqHL8fJrAfs2YDgBA&ved=0CGUQ6AEwCQ
https://elibrary.asabe.org/abstract.asp?aid=31026&t=2&redir=&redirType=
https://elibrary.asabe.org/abstract.asp?aid=31026&t=2&redir=&redirType=
http://journals.ametsoc.org/doi/abs/10.1175/1520-0469%281951%29008%3C0071%3ATETATR%3E2.0.CO%3B2
http://journals.ametsoc.org/doi/abs/10.1175/1520-0469%281951%29008%3C0071%3ATETATR%3E2.0.CO%3B2
http://elibrary.asabe.org/abstract.asp?aid=28393&t=2&redir=&redirType=
http://elibrary.asabe.org/abstract.asp?aid=28393&t=2&redir=&redirType=
http://elibrary.asabe.org/abstract.asp?aid=28393&t=2&redir=&redirType=
http://www.cabdirect.org/abstracts/20123090040.html;jsessionid=A485EEA99C1126104E8540663CCA234C
http://www.cabdirect.org/abstracts/20123090040.html;jsessionid=A485EEA99C1126104E8540663CCA234C
http://www.cabdirect.org/abstracts/20123090040.html;jsessionid=A485EEA99C1126104E8540663CCA234C
http://link.springer.com/book/10.1007/0-387-28145-2/page/1
http://link.springer.com/book/10.1007/0-387-28145-2/page/1
http://www.crcnetbase.com/doi/abs/10.1201/b10287-13
http://www.crcnetbase.com/doi/abs/10.1201/b10287-13
http://145.238.179.4/~luthier/nottale/arIJMP2.pdf

	Title
	Corresponding author
	Preliminary Remarks 
	Problem and Solution 
	Concluding Remarks 
	References 



