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Metrological support of VNIIFTRI for air ions measurements
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One of the parameters controlled in Russia that characterizes the cleanliness of the working space is
the content of ions in a defined volume of air [1,2]. Air ions are the smallest complexes of atoms or
molecules in the air that have a positive or negative charge. Under natural conditions, there are al-
ways positively and negatively charged light air ions in the open space air (air of forests, fields, seas
and mountains). Scientists have detected a number of remarkable facts. The use of light air ions with
negative polarity permits to reduce fatigability and tiredness, and accelerates rehabilitation from
fatigue. However, constant presence of many people in a room, placement of equipment in small
areas, increased electrostatic or electromagnetic field around the equipment, use of finishing mate-
rials that are not suitable for rooms with electronic equipment, leads to the degradation of air ion
content in the air. Therefore, in production facilities and in offices it is necessary to control and main-
tain the ionic composition of the air. In addition, the content of ions in the air is the main quality
indicator in aero onotherapy, where, in order to achieve a therapeutic effect, certain normalized
concentration of negative ions in the air is necessary [2].

In order to provide metrological support in the field of measurement of air ions, the State Primary
Standard for Volumetric Units of Volume Density of the Electric Charge of lonized Air and the Num-
ber Concentration of air ions - GET 177-2010 has been developed [3-9] and has been successfully
operated since 2010.

Metrological characteristics of the standard are:

- the range of units of polar volumetric density of the electric charge (number concentration) of air
ions is from 1.6 - 10-2 to 200 nC - m-3 (from 108 to 1.2 - 1012 m-3);

- expanded uncertainty Up = 7,5 % with a coverage factor k = 2 and confidence level of p = 0.99.

In this field of measurement, VNIIFTRI provides metrological services for calibration and verification
of measuring instruments, metrological expertise, tests for type approval, and develops working
standards [10-12]. Over the past three years, on the basis of VNIIFTRI, two working standards
(“REKLA-1" and “REKLA-1M") for units of polar volumetric density of electric charge and number
concentration of air ions were developed to equip Federal regional metrological centers of metrolog-
ical services (Nizhny Novgorod FMC and Novosibirsk FMC).

References

[1] SanPiN 2.1.3.2630-10 "Sanitary and epidemiological requirements for organizations engaged in
medical activities." (in Rus.)

[2] SanPiN 2.2.4.1294-03 "Hygienic requirements for the aeroionic composition of air in industrial
and public buildings. Sanitary and epidemiological rules and standards." (in Rus.)

SMSI 2020 Conference — Sensor and Measurement Science International 370



DOI 10.5162/SMSI2020/E3.1

[3] Karpov, O.V., Kolersky,S.V., Zhuralev A.V., Kolerskaya, S.S. and Zubkov, P.N.: Measurement of air
ions parameters by the integrated aspiration condenser method, Sci. sess. of NRNU MEPhI-2012.
Absrtacts, 2012, 225. (in Rus.)

[4] Kolersky, S.V., Zhuralev A.V., Kolerskaya, S.S. and Zubkov, P.N.: Transfer of the unit of light air ions
number concentration from the standard to the measuring instruments, Measur. Technique, 2013,

5, 47-49. (in Rus.)

[5] Zubkov, P.N.: The application of dispersion analysis in the calibration of light aeroion counters,
Metrology in the 21st cent. Asctracts of the sci. and tech. conf. of young scientists, graduate students
and specialists, VNIIFTRI, 2014, 136-138. (in Rus.)

[6] Kolersky, S.V. and Zubkov, P.N.: About a transfer the unit of the conductivity of air at small values,
Sci. sess. Of NRNU MEPhI-2015, Abstracts, 2015, 279. (in Rus.)

[7] Zubkov, P.N.: Study of the effect of atmospheric pressure and air temperature on the reproduc-
tion of the units of the light aeroions number concentration by the standard - GET 177-2010,
Metrology in the 21st cent., Abstracts of the Il sci. and tech. conf. of young scientists, graduate stu-
dents and specialists, VNIIFTRI, 2015, 37-43. (in Rus.)

[8] Zubkov, P.N.: The effect of atmospheric pressure and air temperature on the reproduction of a
unit of the number concentration of light air ions by the radionuclide method, Measur. Technique,
2019, 7, 58-61. (in Rus.)

[9] Dobrovolskiy, V.I., Kolersky, S.V., Zubkov, P.N. and Nechaev, N.V.: The effectiveness of the aspira-
tion condenser method for verification and calibration of air conductivity meters, Measur.
Technique, 2016, 4, 62-64. (in Rus.)

[10] Zubkov, P., Kolersky, S. and Kolerskaya, S.: Evaluation of the effect of space charge on the accu-
racy characteristics of air-ionometric equipment. Scientific Session of NRNU MEPhI-2014. Abstracts,
2,186 . (in Rus.)

[11] Zubkov, P., Dobrovolskiy, V.I., Kolersky, S.V. and Kolerskaya, S.S.: Testing installations - working
standards of the number concentration of light air ions, Almanac of modern metrology, 2016, 6,
117-123. (in Rus.)

[12] Nechaev, N., Kolersky, S. and Zubkov, P.: Light Air lons Generators and Air lon Concentration
Working Standards, J. Phys: Conf. Ser., 1420, 012028, doi:10.1088/1742-6596/1420/1/012028.

SMSI 2020 Conference — Sensor and Measurement Science International 371



