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Abstract: In this article some experimental studies were performed in order to analyze some physical
parameters specific for a solid particle during displacement in a vertical air flow. The analyzed
parameters were the instantaneous average velocity value and the angular velocity value. To
determine the two parameters, a laboratory stand was used for the aerodynamic separation of a
mixture of solid particles and a high-speed video camera in order to be able to track the behaviour of
the studied particles. At the same time, a working methodology has been designed, implying the use of
multiple software, i.e. analysis, video, imagistic and date software, methodology that aims to convert a
video file, where we have a 2D view, into a 3D interpretation. Following the analysis of the obtained
results, we noticed that both the instantaneous average velocity value and the angular velocity value
are closely linked to the sphericity of the solid particle, varying inversely proportional to it, and to the
air flow velocity, which directly influences the analyzed parameters.
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1. Introduction

Within the process industry there are numerous operations involving direct and indirect actions on
the raw material. In the case of solid raw material, these operations are reduced, the main ones
remaining separation, mixing and size reduction [1-6].

In the case of separation of a heterogeneous mix of solid particles, we must take into account the
physical properties of mix components [3, 4, 7-9]: floating velocity, geometrical dimensions, elasticity,
surface condition, etc.

One of the oldest separation processes of solid particles mix is the aerodynamic separation, this
being illustrated in different frescoes in the Egyptian pharaons’ period [10-12], and it represents a
separation method used in different industry fields [13-16].

Simple as it may seem this aerodynamic separation process, explaining it mathematically is more
complicated. Therefore, the technical literature shows studies analyzing the behaviour of a solid
particles mix in an air flow:

- By using numerical analysis [17-24].

- By using different software to carry our simulations [25-30].

- By carrying out experimental investigations for certain working conditions or for certain types
of separation installations [24, 31-38].

This article aims to identify two parameters defining the behaviour of a one solid particle in a
vertical ascending air flow, i.e. the instantaneous velocity and the angular velocity. Determining the
values of the two parameters was possible due to modern working equipment, several analyses
software and a complex working methodology.
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The methodology developed and presented in this article involves the analysis of a video recorded
by using one video camera. Also, were used unconventional software methods to obtain a 3D
representation of the solid particle and some parameters identifying. Similar paper identified put into
evidence some studies related to [39-41] [42-45]:

- Analysis of the displacement of a particle or a mixture of particles by using of two or more video

cameras, thus obtaining a 3D analysis.

- One video camera evaluation with a 2D analysis interpretation.

- Dedicated video software evaluations.

- Very small particle behaviour evaluation in similar working conditions.

2. Materials and methods
2.1. Laboratory technique

The study of the behaviour of a solid particle in a vertical ascending air flow was conceived,
designed and achieved on a laboratory stand with a vertical ascending air flow and three stilling basins
(Figure 1a). The laboratory stand was made of transparent material (Plexiglas) to allow the
visualization of the behaviour of a solid particle in the vertical ascending air flow [35, 46, 47]. The
Plexiglas was chosen because it does not create the lens effect, as in the case of glass, being easy to
use, considering the constructive dimensions of the laboratory stand.

For the study of the behaviour of a one solid particle in the air channel we used only the circular
section area of the laboratory stand (Figure 1b) [35, 46, 47].

For the variation the velocity of the air passing through the laboratory stand we used a frequency
converter DF5 to allow the continual adjustment of the three-phase engine rotation speed.

Since the study of the behaviour of a solid particle in an air flow is a process to be achieved in very
small time intervals, we used a HiSpec high speed camera placed, for the entire duration of the study,
at the same distance to the laboratory stand (Figure 1b). The HiSpec high speed camera can record
different types of processes taking place in a very short time (e.g. rapid movements or explosions),
which can be recorded and stored continually, then displayed and analysed in detail right after the end
of a work sequence.

The behaviour of a solid particle in the circular section channel crossed by the vertical ascending
air flow was recorded by a high speed camera, with a 500 frames/s recording speed [35, 46, 47].

prismatic section

}circular section

Figure 1. Experimental equipment’s: a) Laboratory stand; b) Air channel sections,
¢) High Speed Camera Hispec position
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2.2. Working methodology

The materials used in this study were particles of different sizes: ® 27, ® 35, ® 47 and ® 56, made
of polystyrene of 15 kg/m? density [46]. For a complex study, part of the used particles was deformed
to have variable sphericity, parameter that was calculated by using the equation (2). The results
obtained are presented in Figure 2 [1, 37, 46]:

O, =3 E (1)

where |, b and ¢ represent the particle dimensions.
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Figure 2. Sphericity of the solid particles [39]

According to solid particles size, several values of the speed of the air crossing the vertical channel
of the laboratory stand (Figure 3), values that are greater than or equal to the value of the floating
speed of the particles used.
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Figure 3. Air flow speed value [46]

Following the experimental determinations, by using the working methodology, we intended to
determine the following parameters [46]:

- The instantaneous average velocity value — the average value of the solid particle displacement
velocity between two frames.

- The average angular velocity — average value of angular velocity of the solid particle
displacement velocity between two frames.
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To determine the two parameters on the surface of the solid particle undergoing the study, we made
different marking elements (point no. 2 in Figure 4) in order to monitor the rotation speed and to
determine the linear velocity, to obtain the angular velocity. For the linear displacement we chose as
guiding mark the higher or lower part of the solid particle (point no. 1 in Figure 4) [46, 47].

Point no. 2 -

Point no. 17

Figure 4. Marking points [46, 47]

Besides the equipment and materials used in this study, to determine the searched parameters we
also used the working methodology showed in Figure 5 [46].
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Figure 5. Working methodology

The working methodology implies the observance of certain work stages and using software [46]:

- For the video analysis we used two software:

o SynthEyes software used to obtain the coordinates corresponding to OX and OY axes (Figure).

o VirtualDub software used to obtain different frames for subsequent analyses (Figure 7).

- For the imagistic analysis we used Gimp software, which can determine a size within a picture,
value that can be subsequently used to conceive a mathematical pattern and to determine the

coordinated corresponding to OZ axis.

Rev. Chim., 71 (6), 2020, 9-21

12

https://doi.org/10.37358/RC.20.6.8165


https://revistadechimie.ro/
https://doi.org/10.37358/Rev

Revista de Chimie @ @

ks
https://revistadechimie.ro
https://doi.org/10.37358/Rev. Chim.1949

- for the processing the obtained data and to determine the studied parameters, we used Mathcad
software to easily import data files and for the easy way to process the obtained data.
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Figure 6. Determining the solid particle size
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Figure 7. Determining OX axis coordinates

These software programs define the modality of obtaining and processing data for the purpose of
determining the two parameters. Thus, we can identify:

- Two methods to obtain the data:

o Automatically, in the case of generating the data obtained within the process of monitoring the
solid particle to obtain the OX and OY coordinates.

o Manually, in the case of generating the data used to determine the OZ axis coordinates.

- One method of processing the generated data:

o generating mathematical patterns.

o data processing.
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The mathematical models generated were linear models, such as:
y=a+bx (2)

where the parameters a and b are specific for each experiment.

3. Results and discussions
Following the experimental determinations and the analysis of the obtained data we could
determine the average value of the instantaneous displacement velocity of a solid particle in the

vertical ascending air flow and the value of the average angular velocity corresponding to the rotation
of the particle (Figure 8 and 9).
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Figure 8. Variation of the average value of the instantaneous velocity corresponding to the
studied particle according to its sphericity and to the value of the air flow crossing the vertical
ascending air channel [46]: a) ® 27; b) ® 35; ¢) ® 47; d) ® 56

By analyzing the obtained results regarding the variation of the average value of the instantaneous
velocity, we can notice that (Figure 8):

- Regardless of the size of the particle, it is noted that:

o Average value of the instantaneous velocity varies directly proportional to the variation of the
air flow velocity crossing the air channel.
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o Average value of the instantaneous velocity varies indirectly proportional to the variation of the
sphericity of the solid particle.

- The lowest value of the instantaneous velocity was obtained for the particle with the smallest
size, ® 27, of spherical shape, carried over by an air flow with a velocity value of 4.896 m/s.

- The highest value of the instantaneous velocity was obtained for the ® 35 particle, and a
sphericity of 0.82, and for a value of the air flow of 7.784 m/s;

- Analysing the variation of the average instantaneous linear velocity for the ® 27 particle
(Figure 8a) it is noted that [46]:

o The value of average linear instantaneous velocity shows a gradual increase as following: for a
value of sphericity of 1 it increases from 1.61 m/s to 3.58 m/s, from 1.94 m/s to 4.6 m/s for a sphericity
of 0.9, and for the last value of sphericity of 0.81, we obtained an increase of this parameter from 2.38
m/s to 4.61 m/s. These values are obtained for the three values of the air flow velocity.

o For he sphericity values used in this experimental study, it is observed that the value of the
average linear instantaneous velocity significantly increases by 2 m/s corresponding to the lowering of
sphericity value by 0.09, followed by a smooth increase of approximately 0.2 m/s corresponding to the
lowering of sphericity value by 0.09, compared to previous value.

- In the case of the @ 35 diameter particle (Figure 8b), the average linear instantaneous velocity
varies as following [46]:

o For the value of sphericity of the solid particle of 1, we obtained the lowest values of the
average linear instantaneous velocity, i.e. for an air flow velocity of 5.775 m/s we obtain 2.59 m/s, for
an air flow velocity of 6.277 m/s the value of the analysed parameter increases by 1.61 m/s, and for an
air flow velocity of 7.784 m/s the value of the average linear instantaneous velocity increases to 4.97
m/s.

o Foran air flow velocity of 5.775 m/s we notice that, for a sphericity value of 1, the value of the
analysed parameter is 2.56 m/s. Lowering the sphericity value of the solid particle from 1 to 0.82, we
observe that the value of the average linear instantaneous velocity increases by 0.73 m/s, and for the
0.82 sphericity we notice a slower increase reaching 3.83 m/s.

o For an air flow velocity of 6.277 m/s the value of the average linear instantaneous velocity
increases gradually by an average of approximately 0.2 m/s for each the value of sphericity starting
from the spherical particle and ending with the 0.82 sphericity particle.

o For the last value of the air flow velocity of 7.784 m/s it is also noticed an increase of the value
obtained for an average linear instantaneous velocity from 4.389 m/s to 4.615 m/s ending with 4.97
m/s, values corresponding to the particles with sphericity of 1.00, 0.88 and 0.82.

- By analysing the graphical representation of the variation of average linear instantaneous
velocity corresponding to the ® 47 solid particle (Figure 8c), the following conclusions can be drawn
[46]:

o For both spherical particle and that with different shapes we observed that the average linear
instantaneous speed varies directly proportional to the variation of the air flow velocity.

o In the case in which we consider constant the value of the air flow velocity and we very the
shape of the particle used in the experimental determinations, we notice that the value of the average
linear instantaneous velocity increases with the lowering of the value of sphericity.

- By analysing the graphical representation of the variation of average linear instantaneous
velocity corresponding to the @ 56 solid particle (Figure 8d), the following conclusions can be drawn
[46]:

o For the spherical particle at an air flow velocity of 5.775 m/s the average linear velocity is
2.795 m/s, and for an air flow velocity of 6.277 m/s we notice an increase of 0.13 m/s.

o In the case of the 0.94 sphericity particle we notice an increase of the average linear velocity
from 3.05 m/s to 3.84 m/s, values corresponding to an air flow velocity of 5.775 m/s and 6.277 m/s.
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o For the 0.85 sphericity particle, the difference between the two values obtained of the average
linear instantaneous velocity is 1.17 m/s, the lowest value corresponds to the air flow velocity of 5.775
m/s and it is 3.28 m/s.

o By analysing the studied parameter, the average linear instantaneous velocity, from the point of
view of the variation of the air flow crossing the piping of the laboratory stand, we notice that for an
air flow speed of 5.775 m/s the average linear instantaneous velocity of the solid particle displacement
in the piping increases with the lowering of the sphericity of the solid particle, and we obtained the
following values: 3.28 m/s, 3.05 m/s and 2.66 m/s for the following sphericity values: 0.85, 0.94 and 1.
The same pace of dependence is observed when the piping is crossed by an air flow with a speed of
6.277 m/s, and the average value of the linear instantaneous velocity is 4.45 m/s; 3.84 m/s and 2.79
m/s corresponding to the same types of particles.

With regard to the results corresponding to the variation of the average angular velocity (Figure 9)
[46] it is found that:

- Value of the average angular velocity is closely linked to the shape of the solid particle and it is
observed that lower the sphericity value, the highest the value of the average angular velocity:

o The lowest sphericity corresponds to the ® 27 particle and it is 0.81, and for this value we
obtained the highest values of the average angular velocity, regardless of the value of the air flow
crossing the laboratory stand.

o The lowest value of the average angular velocity of 108.6 rad/s corresponds to the ® 47
spherical particle and to an air flow value of 4.52 m/s.

- The relationship between the input parameters of the study, sphericity and air flow speed, as
well as the value of the average angular velocity is the same as in the case of the variation of average
instantaneous velocity.

- By analysing the variation of the values of the average angular velocity corresponding to the ®
27 particle, we can ascertain that (Figure 9 a) [46]:

o In the case of the spherical particle, for an air flow speed of 4.896 m/s we obtained an angular
velocity of 127.24 rad/s, for the velocity of 5.775 m/s we obtained an increase of the angular velocity
by 191.6 rad/s compared to the first value, and for an air flow speed of 6.277 m/s the increase was of
205.9 rad/s still compared to the first value.

o For the particle of a different shape than spherical, i.e. with a sphericity of 0.9, we obtain, just
like in the case of sphericity 1 particle, for an air flow speed of 4.89 m/s, a minimal value of the
angular velocity of 317.39 rad/s, the next value being by 51.76 rad/s higher and corresponding to an air
flow speed of 5.775 m/s, and the last value is by 45.3 rad/s higher than the previous one.

o For the 0.81 sphericity particle, the angular velocity shows a linear increase, thus obtaining a
minimal value of 342.39 rad/s corresponding to an air flow speed of 4.896 m/s and a maximal value of
424.6 rad/sec for the air flow speed of 6.277 m/s. For an air flow speed of 5.775 m/s we obtained a
value of the studied parameter of 8 rad/s.

o For an air flow speed of 4.895 m/s in the case of the spherical particle we obtained an angular
velocity of 127.24 rad/s, value increased by 250 % for the 0.9 sphericity particle, so that the 0.81
sphericity particle the increase was 269.3 % compared to the first value.

o For an air flow speed of 5.772 m/s we obtained a value of the minimal angular velocity of
333.2 rad/sec, corresponding to the spherical particle, and the maximal value of 424.6 rad/s,
corresponding to the 0.81 sphericity, with an average pace of approx. 40.49 rad/s between the obtained
values.

o In the case of an air flow speed of 6.277 m/s we observed the same direct relationship between
the angular velocity and the sphericity of solid particles.
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Figure 9. Variation of average angular velocity corresponding to the studied particle according
to its sphericity and to the value of the air flow crossing the vertical ascending air channel:
a) ® 27; b) ® 35; ¢) ® 47; d) ® 56

- Following the analysis of the experimental results in Figure 9b, corresponding to the ® 35 mm
particle, we observed that [46]:

o The value of the angular velocity increases with the air flow speed, regardless of the shape of
the particle.

o The value of the angular velocity increases with the increase of the difference of the solid
particle shape compared to the spherical particle, regardless of the value of the air flow speed.

- From the graphical representation of the results obtained following the determination of the
average angular velocity corresponding to the @ 47 solid particle (Figure 9¢) it can be ascertain that
[46]:

o For the spherical particle, in the case of air flow speed values of 4.519 m/s, 4.896 m/s and
5.775 m/s we obtained the following values of the studied parameter: 108.62 rad/s, 175.78 rad/s, and
193.04 rad/s.

o In the case of the 0.94 sphericity particle, for an air flow speed of 4.519 m/s we obtained an
angular speed value of 149.98 rad/s, for an air flow speed of 4.896 m/s we have 206.17 rad/s and
218.52 rad/s for 5.775 m/s.
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o In the case of the 0.9, for the lowest value of the air flow speed we obtained an angular velocity
of 162.48 rad/s, for the angular velocity of 4.896 m/s the value of the studied parameter became 225.39
rad/s, and in the case of the maximal air flow speed, corresponding to this experimental lot, the value
of the angular velocity increased 1.1 times compared to the previous value.

o Analysing the obtained results from the point of view of the variation we obtained the lowest
value of the angular velocity of 108.62 rad/s for the spherical particle, and the maximal value of the
studied parameter is 162.48 rad/s for the 0.9 sphericity particle. For the 0.94 sphericity particle, the
value of the angular velocity increased by 32.85 rad/s compared to the minimal value of this
parameter.

o For the other values of the air flow speed crossing the piping, there is the same relationship
between the sphericity of the solid particle and the value obtained for the angular velocity.

- For the ® 56 particle (Figure 9d) we obtained a variation of the average angular velocity as
following [46]:

o For an air flow speed of 5.775 m/s the obtained angular velocity is 111.52 rad/s for the
spherical particle, of 119.54 rad/s for the 0.94 sphericity particle and for 0.9 sphericity particle the
value of the studied parameter increased by 9.12 rad/s compared to the previous value.

o For an air flow speed value increased from 5.775 m/s to 6.277 m/s we observe an increase of
the angular velocity by 14.1 % for the spherical particle, by 27.48 % for the 0.94 sphericity particle
and by 48.8 % for the 0.85 sphericity particle.

o Inthe case of the spherical particle, the difference between the first and the second value of the
angular velocity is 15.73 rad/s, the minimal value being 111.52 rad/s corresponding to an air flow
speed of 5.775 m/s.

o For the 0.94 sphericity particle it is observed that the angular velocity increased by 32.85
rad/sec for an air flow speed of 6.277 m/s compared to the value of the studied parameter of 119.54
rad/s, value obtained for the air flow speed of 5.775 m/s.

o For the last type of particle, the one of 0.85 sphericity, the value of the angular velocity is
128.66 rad/s for an air flow speed of 5.775 m/s, and for an air flow speed of 6.277 m/s the value of the
angular velocity increased by approx. 1.5 times compared to the initial value.

4. Conclusions

Considering the obtained results, corresponding to the carried-out study, the following conclusions
can be drawn:

- Monitoring the behaviour of a solid particle in an air flow aims to optimize the installations
used in the process industry to carry out different complex industrial operations.

- Because in the specialized literature most of the studies aimed at analyzing the behavior of a
mixture of particles and not a single particle, no comparative conclusions can be generated.

- The present study combines two methods for analysis, analysis frame by frame but also an
continuous analysis of the particle trajectory.

- To achieve the aerodynamic separation of a heterogeneous solid particles mix, we need to
determine a series of working parameters for the installation used for this process, but also the
parameters in relationship with the behaviour of the solid particle in the air flow.

- Determining the monitored parameters implies the use of different complex installations and
equipment, video editing and imagistic software, as well as a working methodology to transform the
obtained data in real values.

- The average value of the instantaneous velocity varies directly proportional to the variation of
the air flow crossing the installation and inversely proportional to the variation of the sphericity of the
particles. The lowest value obtained corresponding to this parameter is 1.61 m/s corresponding to an
air flow speed of 4.89 m/s in the case of @ 27 solid particle and a sphericity of 1, and the highest value
is 4.97 m/s in the case of @ 35 solid particle and 0.82 sphericity for an air flow speed of 7.78 m/s.
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- The values of the average angular velocity vary inversely proportional to the variation of the
sphericity of solid particles and directly proportional to the variation of the air flow crossing the
laboratory stand. The lowest value, corresponding to the average angular velocity of 108.6 rad/s,
corresponding to an air flow speed of 4.51 m/s in the case of the @ 47 solid particle and 1 sphericity,
and the highest value is 424.6 rad/s in the case of an air flow speed of 6.27 m/s for a ® 27 solid
particle.

- It is ascertained that the two analyzed parameters have the same relationship to the input
parameters (sphericity of the solid particle and the air flow speed).

- Although all particles used in this study have been introduced in the air channel crossed with
the same vale of the air flow speed, i.e. 5.77 m/s, we could not determine a pace of the studied
parameters since the solid particles did not have the same position in the air channel, nor the same
trajectory.

References

1. NEDEFF, V., Work processes, machines and installations for the food industry (in Romanian),
Agris Publishing House, Bucharest, 1997.

2. TENU, 1., Operations and apparatus in the food industry. Vol. 1. Mechanical, hydrodynamic and
aerodynamic operations (in Romanian), lon lonescu de la Brad Publishing House, lasi, 2008.

3. PANAINTE, M., MOSNEGUTU, E., CARMEN, SAVIN, C., NEDEFF, V., Shredding food
products (in Romanian), Meronia Rovimed Publishing House, Bacau, 2005.

4. SAVIN, C., PANAINTE, M., MOSNEGUTU, E., NEDEFF, V., Mixing of agri-food products (in
Romanian), Tehnopress Publishing House, lasi, 2006.

5. OLARU, C., NEDEFF, V., PANAINTE, M., Studies and research on the possibilities of cutting
analysis of food materials with soft texture, Journal of Engineering Studies and Research, 17(1), 2011,
70-76.

6. DASCALU, M.E., MOSNEGUTU, E., NEDEFF, V., CHITIMUS, A.D., BARSAN, N., Studies
concerning the behavior of the suspended solids in the mixing process, Journal of Engineering Studies
and Research, 21(4), 2015, 21-27.

7. NEDEFF, V., MOSNEGUTU, E., PANAINTE, M., SAVIN, C., MACARESCU, B., Separation of
mixtures of solid particles in vertical air currents (in Romanian), Alma Mater Publishing House,
Bacau, 2007.

8. TENU, I., Technologies, machines and plants for the industrialization of vegetable products Part Il
- Cleaning, washing and conditioning (in Romanian), Junimea Publishing House, lasi, 1999.

9. MOSNEGUTU E., NEDEFF, V., PANAINTE, M., BURCA, G., Influence of particle
aerodynamical characteristic over on his speed moved into vertical airflow, Modelling and
Optimization in The Machines Building Field, 11(2), 2005, 223-228.

10.***El Kab Some big cities (in French). Available online: http://antikforever.com/Egypte/
Villes/elkab.htm (accessed on 24.07.2019).

11.***History of agriculture. Available online: https://en.wikipedia.org/wiki/History _of agriculture.
(accessed on 25.07.2019).

12. MARK, J.J., Ancient Egyptian Agriculture. Available online: https://www.ancient.eu/article/997/
ancient- egyptian-agriculture/. (accessed on 24.07.2019).

13. KLUMPAR, L.V., CURRIER, F.N., RING, T.A., Air Classifiers, Chemical Engineering, 93(5),
1986, 77-92.

14. MUSCOLINO, J., Mechanical Centrifugal Air Classifiers, Chemical Engineering, 117, (12), 2010,
48-50.

15. HIXON, L., Sizing up Air Classifiers, Chemical Engineering Progress, 88(7), 1992, 59-62.

16. PRIESTER, M., HENTSCHEL, T., BENTHIN, B., Tools for Mining: Techniques and Processes
for Small Scale Mining. GTZ, 1993.

Rev. Chim., 71 (6), 2020, 9-21 19 https://doi.org/10.37358/RC.20.6.8165


https://revistadechimie.ro/
https://doi.org/10.37358/Rev
http://antikforever.com/Egypte/Villes/elkab.htm
http://antikforever.com/Egypte/Villes/elkab.htm
https://en.wikipedia.org/wiki/History_of_agriculture

Revista de Chimie @ @

https://revistadechimie.ro
https://doi.org/10.37358/Rev. Chim.1949

17. YU, Y., LIU, J.X., ZHANG, K., Establishment of a prediction model for the cut size of turbo air
classifiers, Powder Technology, 254, 2014, 274-280.

18. SENDEN, M.M.G., TELS, M., Mathematical-Model of Vertical Air Classifiers, Resource
Recovery and Conservation, 3(2), 1978, 129-150.

19. VESILIND, P.A., PEIRCE, J.J., MCNABB, M., Predicting Particle Behavior in Air Classifiers,
Conservation & Recycling, 5(4), 1982, 209-213.

20. LINDLER, K.W., Theoretical Analysis of Air Classifiers Used to Remove Heavy Metals from
Soil, 29th Intersociety Energy Conversion Engineering Conference, 1994, 1163-1167.

21. DUAN, C.L., HE, Y.Q., ZHAO, Y.M., WEN, X.F., WANG, H.F., SONG, S.L., The fundamental
study on the reutilization of electronic scrap by passive pulsed air classifiers, 2005 leee International
Symposium on Electronics & the Environment, Conference Record, 2005, 107-115.

22. NEDEFF, V., MOSNEGUTU, E., PANAINTE, M., RISTEA, M., LAZAR, G., SCURTU, D.,
CIOBANU, B., TIMOFTE, A., TOMA, S., AGOP, M., Dynamics in the boundary layer of a flat
particle, Powder Technology, 221, 2012, p. 312-317.

23. NEDEFF, V., LAZAR, G., AGOP, M., MOSNEGUTU, E., RISTEA, M., OCHIUZ, L., EVA, L.,
POPA, C., Non-linear behaviours in complex fluid dynamics via non-differentiability. Separation
control of the solid components from heterogeneous mixtures, Powder Technology, 269, 2014, p. 452-
460.

24. MOSNEGUTU, E., NEDEFF, V., PANAINTE, M., BURCA, G., Theoretic study concerning the
behavior on solid particle into vertical airflow, 5 th International Conference Research and
Development in Mechanical Industry RaDMI, Vrnjacka Banja, Serbia and Montenegro, 2005, 744-747.
25. HE, Y., WANG, H., DUAN, C., SONG, S., Airflow fields simulation on passive pulsing air
classifiers, Journal of the South African Institute of Mining and Metallurgy, 105(7), 2005, 525-531.

26. SUN, Z.P., SUN, G.G., LIU, J.X., YANG, X.N., CFD simulation and optimization of the flow
field in horizontal turbo air classifiers, Advanced Powder Technology, 28(6), 2017, 1474-1485.

27. SAGBANSUA, L., BALO, F., A novel simulation model for development of renewable materials
with waste-natural substance in sustainable buildings, Journal of Cleaner Production, 158, 2017, 245-
260.

28. WANG, K.S., TAN, C.L., XU, Y.X., YUN, H.L., Simulation Analysis of Air Classifier in the
Refuse Transfer Station, International Conference on Modeling, Simulation and Optimization,
Proceedings, 2009, 319-322.

29. SHVAB, A.V., ZATIKOV, P.N., SADRETDINOV, S.R., CHEPEL, A.G., Simulation of the
fractional separation of particles in an air centrifugal classifier, Theoretical Foundations of Chemical
Engineering, 44(6), 2010, 859-868.

30. YAMAZAKI, M., JIMBO, G., KOIKE, T., Velocity Distributions in Air Classifiers - Sturtevant-
Type and Gayco-Type Model Air Classifiers, Kagaku Kogaku Ronbunshu, 13(1), 1987, 34-42,

31. PETIT, H.A., IRASSAR, E.F., BARBOSA, M.R., Evaluation of the performance of the cross-flow
air classifier in manufactured sand processing via CFD-DEM simulations, Computational Particle
Mechanics, 5(1), 2018, 87-102.

32. LI, Y.Y., ZHANG, X.X., SHEN, X.Z., LI, H.S., GAO, K., Experiment and simulation study on
optimized structure of a gravitational air classifier, International Journal of Mineral Processing, 141,
2015, 44-50.

33. DUAN, C.L., LI, H., HE, J.F., ZHAO, Y.M., DONG, L., LV, K., HE, Y.Q., Experimental and
Numerical Simulation of Spent Catalyst Separation in an Active Pulsing Air Classifier, Separation
Science and Technology, 50(5), 2015, 633-645.

34. BONTAS, O., NEDEFF, V., MOSNEGUTU, E.F., PANAINTE, M., IRIMIA, O.T., Behaviour of
solid particles on a flat oscillating surface, Environmental Engineering and Management Journal,
12(1), 2013, 17-22.

Rev. Chim., 71 (6), 2020, 9-21 20 https://doi.org/10.37358/RC.20.6.8165


https://revistadechimie.ro/
https://doi.org/10.37358/Rev

Revista de Chimie @ @

https://revistadechimie.ro
https://doi.org/10.37358/Rev. Chim.1949

35. MOSNEGUTU, E., NEDEFF, V., BARSAN, N., RUSU, D., The Influence of Air Velocity on the
Behavior of a Solid Particle Displacement in a Vertical Path, Scientific Study and Research-Chemistry
and Chemical Engineering Biotechnology Food Industry, 19(4), 2018, 431-441.

36. MOSNEGUTU, E., NEDEFF, V., PANAINTE, M., The influence of mixture coefficient about
separation in flow air of heterogeneous mixture gas-solid, Proceedings of the 14th International
DAAAM Symposium, 2003, 305-306.

37. NEDEFF, V., MOSNEGUTU, E., PANAINTE, M., SAVIN, C., MACARESCU, B., Study of a
solid particle behaviour in a vertical ascending airflow, Rev. Chim., 58(12), 2007, 1285-1290.

38. NEDEFF, V., MOSNEGUTU, E., PANAINTE, P., Study and research concerning to influence of
particles size and form of mixture, towards separation degree in vertical flow air. Proceedings of the
14th International DAAAM Symposium: Intelligent manufacturing & automation: focus on
reconstruction and development, 2003, 321-322.

39. RISTEA, M., Contributions to the study of aerodynamic separation process of solids particles
mixture with application in food industry, PhD thesis, Vasile Alecsandri University of din Bacau,
2014,

40. BONTAS, O., NEDEFF, V., MOSNEGUTU, E.F., PANAINTE, M., Study of factors influencing
the solid particles on a flat inclined surface, Journal of Engineering Studies and Research, 18(1), 2012,
39-46.

41. MOSNEGUTU E., NEDEFF, V., RISTEA, M., CIOBANU, E., A method for the study of the solid
particles behavior in a vertical air flow, Process Equipment Conference (EPI-60), Bucharest, 2014, 50-
55.

42. TEIZER, J., VELA, P.A., Personnel tracking on construction sites using video cameras, Advanced
Engineering Informatics, 23(4), 2009, 452-462.

43. WU, X., WANG, Q., TIAN, C., LUO, Z., FANG, M., CEN, K., Experimental study on the spatial
distribution of particle rotation in the upper dilute zone of a cold CFB riser, Journal of Zhejiang
University - Science A: Applied Physics & Engineering, 9, 2008, 922-931.

44, ESAKA, H., TSUBONE, S., MIYATA, H., WATANABE, D., KANEKO, H., KAWAI, K,
SHINOZUKA, K., In-Situ Observation of Horizontal Centrifugal Casting Process using a High-Speed
Video Camera, Tetsu to Hagane, Journal of the Iron and Steel Institute of Japan, 103(12), 2017, 97-
104.

45. KEN, C., ZANIEWSK]I, J., ZHAO, P., YANG, R., 2D Image based sieving for particle aggregate
gradation, Journal of Electronics, 25, 2008, 277-282.

46. RISTEA, M., Contributions to the study of aerodynamic separation process of solids particles
mixture with application in food industry (in Romanian), Vasile Alecsandri University of Bacau,,
2014.

47 MOSNEGUTU E., NEDEFF, V., RISTEA, M., CIOBANU, E., A method for the study of the solid
particles behavior in a vertical air flow, Process Equipment Conference (EPI-60), Bucharest, 2014, 50-
55.***Available online: http://cnj.atu.edu.ig/wp-content/uploads/2019/05/1-1.pdf (accessed on
24.07.2019).

Manuscript received: 27.03.3030

Rev. Chim., 71 (6), 2020, 9-21 21 https://doi.org/10.37358/RC.20.6.8165


https://revistadechimie.ro/
https://doi.org/10.37358/Rev
http://cnj.atu.edu.iq/wp-content/uploads/2019/05/1-1.pdf

