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Abstract: A block diagram of an optoelectronic device for controlling the moisture content of raw cotton
is presented. On the basis of the principle of operation of the proposed optoelectronic device lies a two-
wave method in which the controlled object is irradiated with two antiphase rectangular pulse trains with
wavelengths lying in the absorption maximum of the controlled component (measuring) and not in the
absorption maximum of this component (reference).
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Acceptance and technological processing of products of the agro-industrial complex involves
technological processes such as drying, conditioning, humidification, pasteurization and storage [1-
10].Among the parameters for monitoring and controlling technological processes, the most important
parameter is humidity. For example, the moisture content of cotton is determined before picking heart
cotton and during technological processing.

Improving the quality of materials obtained from raw cotton is possible with the correct organization of
its storage and compliance with the optimal processing technology at all stages. Correct storage and
choice of technological processing depend on the quality indicators of raw cotton, namely its moisture
content. The currently used methods and devices for controlling the moisture content of raw cotton do not
meet the requirements of expressiveness, although they have the required measurement accuracy.

In this regard, the control of cotton moisture is the most important task, the solution of which is necessary
to ensure their quality.

Currently, many methods are known and automatic devices for continuous control of humidity have been
developed on their basis. To measure the moisture content of raw cotton, the most widespread are
conductometric, diclectric and microwave methods [1-10].

The undoubted advantage of these devices is their insignificant sensitivity to the physicochemical
properties of the substances and materials under study. Further improvement of their metrological
characteristics is associated with the transition from the middle and short-wave ranges to centimeter and
millimeter. However, microwave moisture meters have not yet become widespread, which is, apparently,
a consequence of the complexity and high cost of equipment.

The rapid development of optoelectronics and its elemental base, the creation of new highly efficient
semiconductor radiation sources in the near infrared region of the spectrum create the prerequisites for the
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development of highly sensitive and accurate, reliable devices for controlling the humidity of various
materials [11-23].

A block diagram of the devices developed by us for controlling the moisture content of raw cotton is
shown in Fig. 1.

The controlled object CO is irradiated with two fluxes of radiation ®g); and ®g, at reference and
measuring wavelengths, respectively.

For the reference channel, LEDs with a maximum emission spectrum j 1=1,75 pm were used, and for the
measuring channel - LEDs with a maximum emission spectrum A2=1,94 pm.

The fluxes of radiation @ 3 | and @ A2 passed through the object are equal

e -k, .
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where: ml- is the mass of the substance; m2 - moisture mass; k1 and k2 are absorption coefficients at
wavelengths A1 and A2.

The flux at the reference wavelength changes in time according to the exponential law, i.e.
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It follows from this expression that
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Where: ¢ - time corresponding to the moment of comparison; 7 is the exponential time constant.

The master generator of the MG produces a periodic sequence of pulses arriving at the input of the T1
trigger.

From the antiphase outputs of the latter, rectangular pulses are fed to the input of the frequency divider
FD and to the pulse power supply unit PP.

The rectangular pulses in the exponential generator EG are exponentially modulated.
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Fig. 1. Block diagram of a device for controlling the moisture content of raw cotton.

Through the emitters ED1 and ED2, connected to the outputs of the power supplies, currents flow,

causing proportional fluxes of radiation at wavelengths and . We will assume that the dependence of
the flux on the current is linear. This is typical for gallium arsenide emitting diodes.Otherwise, the current
must be modulated so that, taking into account the nonlinearity of the radiation characteristic, the
amplitude of the radiation pulses can also vary exponentially.

The fluxes passing through the controlled object at the reference and measuring wavelengths ( )
are summed up and fall on the photosensitive surface of the photodetector PH.

Next, the photoelectric signal is fed to the input of the differentiating device DV, from the output of which
it enters the input of the trigger T2, and then - to one of the inputs of the coincidence logic circuit CC, to
the other input of the latter, a signal is sent from the output of the trigger T1.

When the phase of the total flow and, therefore, the photoelectric signal changes, a signal appears at the
output of the CC coincidence logic circuit, which is fed to the input of the T3 trigger with separate inputs.

This trigger operates and remains in this position as long as from the functional pulse power supply
unitthe "Reset" signal is not received (start of exponential impulse).

Since the T3 trigger is cocked and the "Disable" signal from its output is fed to the input of the logical key
circuit of the LS, then through the last pulses to the input of the pulse counter PC of the are not
received.[24-30]

From the moment the next exponentially -modulated signal starts, the T3 trigger is reset and through the
LS logic circuit the counting pulses coming from the T3 trigger are fed to the input of the pulse counter
PC.

As soon as the phase of the total photoelectric signal changes, the T3 flip-flop closes the LS logic circuit
and the counting stops.

At the end of the exponentially - modulated signal from the EG unit, the "Reset" signal is sent to the
counter of pulses of the and the counter is prepared for the next cycle.

Thus, according to the number of pulses recorded in the counter, it is possible to determine the value of
humidity that is displayed on the ID indicator.

The proposed device allows to improve the accuracy and reliability of measurements and to present the
output information in a discrete (digital) form.
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