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Abstract -

The works on creation of technique of calculation of the electric corona ionization for storage of products with juicy plant

products are summarized. The necessity to determine the effect of recombination of ions on the performance of these devices is proved. The
dependence of the concentration of ions from the ionizer uptime, productivity and the recombination coefficient was obtained. It was
determined that when calculating performance electric corona ionization for processing of plant products with succulent tissues outside the
corona ions recombination can be ignored. Elucidation of the role of recombination in the processing of such products in the inter electrode

space further research.
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1. Introduction

Performance of air ionizers, which are used in industrial
processes, in particular the storage of plant products with rich
fabrics, is much higher ionizers of industrial and residential
premises. lonizers for rooms where people are, as a rule, do not
require calculations, for their performance to ensure comfortable
stay of humans is quite sufficient. For processes of ionizer
performance should be of maximum resolution. When creating a
methodology of calculation of such ionizers it is necessary to
determine the effect of recombination of ions on its performance.

2. Preconditions and means for resolving the
problem

Aero ions treatment of plants with succulent tissues products
can reduce losses during storage, extended shelf life as well as loss
of nutrients can also be prevented [1,2,3,4].

The methodology of calculation of such ionizers includes:
definition of energy efficiency of the process and on the basis of
their study selection processing duration, depending on the
workload of the installation [5]; determining the duration and
frequency of treatment and the concentration of ions at a
predetermined processing efficiency [6]; determination of relation
of electric corona ionization performance on its design parameters
[7,8,9,10,11]; equipment calculation for the ion processing
equipment in storage during transport of ions to the processing
facility with an active ventilation system [12] and using feedback
from the processing object for timely correction processing modes
[13].

Aero ions processing of plant products with rich fabrics can be
carried out in the inter electrode space (single treatment for short-
term storage) and outside it (intermittent treatment with long-term
storage).

Aero ions processing of plant products with rich fabrics can be
carried out in the inter electrode space (single treatment for short-
term storage) and outside it (intermittent treatment with long-term
storage). In the latter case the necessary to take into account the
recombination of ions in space and time, as well as their losses
during transportation is obtained. In [12] dependencies which allow
to determine the concentration of ions at a certain distance from
their source, but without taking into account recombination are
obtained. Equation of reducing the concentration of ions in time
received of empirically derived in [14]. The authors argue that this
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reduction corresponds to a linear relationship. It does not
correspond to the physical nature of the process.

Approximation of data with an exponent gives constant
duration of recombination t,= 7.65 min. The correlation coefficient
was 0.944 at the same time.

Reducing the concentration of ions in the space was
investigated experimentally [14,15,16,17,18].

Research of dynamics of change of aero ionic indoor air gave
the analytical relationships that allow determine the concentration
of ions in industrial structure [19].

The purpose of work is investigation of the effect of
recombination of ions in time for the performance electric aero
ionizer for plant products storage with rich fabrics.

3. Results and Discussion

Under the action of an external ionizer considering
recombination true first order differential equation [20].
dn 2
— 7 — —r
at q-—rn-, 1)
n - concentration of ions, t - duration of the ionizer, q - ionizer
performance, r - recombination coefficient.
After separation of variables

dn =q dt —rp’dt. @)
The solution of this equation [21] gives the concentration

dependence of the ions from the ionizer work duration, its
performance and the recombination coefficient, namely:

n= \/gth (t\/a) . 3)

The values of the recombination coefficient are 1.67-10% m®s.
[22].

Performance ionizer varies from 1-10'2 m*to 1.2-10%* m™®
[7,23].

Consequently, work on the ionizer performance recombination
coefficient can be regarded as little more than one. The square root
of this product even is more closer to it. Hyperbolic tangent of the
general can not be bigger than one. In the end, the concentration of
ions in inter electrode spacing interval is directly proportional to the
square root of the ionizer performance and inversely proportional to
the square root of the recombination coefficient, which is confirmed
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by a graphical analysis of the equation (3) with respect to electric
aero ionizer for plant products storage of juicy plant products.

Obviously, this function does not have extremum. Further
analysis is performed graphically.

e \

The dependence of the concentration of ions on the duration of
the ionizer’s work and the recombination coefficient of performance
of the ionizer q =5-10" m is shown in Fig. 1.

Fig. 1. The dependence of the concentration in the length of the ionizer,
of the duration of operation of the ionizer and the recombination coefficient

The dependence of the concentration of ions in the inter
electrode space on the duration of operation of the ionizer, and his
performance in the recombination coefficient r = 1102 m3 s is
shown in Fig. 2.

The dependence of the concentration of ions on the
performance of the ionizer and the recombination coefficient on the
productivity of the ionizer t = 1c shown in Fig. 3.

As you can see, in order to achieve steady-state operation of
the ionizer enough 1 sec., so when calculating performance of
electric aero ionizer for processing of plant products with rich
fabrics is a corona discharge zone recombination of ions can be

ignored. Elucidation of the role of recombination in the processing
of such products in the inter electrode space further research.

4. Conclusions

The dependence of the concentration of ions in the inter
electrode space of ionizer for storage of plant products with rich
fabrics, its performance and the recombination coefficient is
received on the duration of the ionizer operation. Its analysis has
been performed.

Fig. 2. The dependence of the concentration of ions in the inter electrode space
on the duration of operation of the ionizer and his performance.
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Fig. 3. The dependence of the concentration of ions
on the performance of the ionizer and the recombination coefficient
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