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V. BizomocTi npo gucepraniio
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1. MeTon BUMipIOBaHHS TBEPOCTI BOJY 33 IapaMeTpaMH iMiTaHCy Ta I0r0 METPOJIOTiuHe 3a6€e3l1e4eHHS

2. The method of water hardness measurement by the parameters of immittance and its metrological assurance

Pedepar:

1. lucepraris npucBsYeHa pO3BUTKY iMITAHCHOTO METOAY [1J1 BUMIPIOBaHHS TBEPHOCTI BOJH, 1O [TOJAETHCS K
iMmiTaHC 6araToeseMeHTHOTO [IBONOIIOCHMKA. OTPMMaHO aHaJITUYHI BUPa3y, 1110 ONUCYIOTh €JIEKTPUYHY MOJIEJIb
IIEPBUHHOrO NIEPETBOPIOBAYa 3 BOJOI0, 32 HAsIBHOCTI HEiH(POPMATUBHOTO iMIle1aHCy. JJOCIiIKEHO 3a1€XKHOCTI
aKTUMBHUX Ta PEAKTUBHMUX CKJIALOBUX aJMITAHCY BOAM 3 PI3HUM PiBHEM TBEPLOCTI IIPU CTAJIOMY PiBHI aMILIiTyaU
TECTOBOTO CUTHAJIy Bifl 4aCTOTU B 3aJlaHOMY Jiana3oHi. BussieHo, 1o i3 36i1bl1eHHsM 4aCTOTU TeCTOBOTO CUTHAITY
peaKkTUBHA CKJIa[,0Ba KOMILJIEKCHOI IPOBiAHOCTI 3pOCTaE 10 IEBHOTO MOMEHTY, a IIOTIM [1I0YMHAE CIaAaTH.
OTpuMaHi 3ay1eXXHOCTI PEAKTUBHOI CKJIaIOBOI B YaCTOTHOMY [ialla30Hi XapaKTEPU3YIOTbCSI EKCTPEMAJIbHUMU
3HAYEHHSIMU Ha OKPEMHUX YaCTOTaX, IPUYOMY 3HAYEHHS KOJKHOI 4aCTOTH 3aJIEXKUTD Bifl piBHA TBEpAOCTI Bopu. Ha
1[ill OCHOBI 3aIIPOIIOHOBAHO METO], BUMiPIOBaHHS TBEPLOCTI BOJIY, BUKOPUCTOBYIOUYH BIIEPILIE YACTOTY SIK

iHpopMaTUBHMI TapaMeTP Ta HaBeJleHa CTPYKTypa 3aco0y [1Jis MOro peasisarlii.

2. The thesis is devoted to the development of the immittance method for water hardness measurement, providing
at the same time the invariance of the result under the factors of influence, which do not influence hardness,



however can change conductivity. The dependences of active and reactive constituents of water admittance with
different level of hardness at the permanent level of amplitude of test signal on the frequency in the set range were
researched. The water impedance was examined as a multiple-unit impedor; the dependences of the immittance
parameters of a cell filled with water, on the frequency of test signal were made and analyzed. The correlation of
physical and chemical features of water with electric parameters was examined. There was discovered that with
the increase of frequency susceptance grows to the certain moment and then begins to fall. Such tendency is
observed for water of different hardness. In a frequency range the obtained dependences are characterized by
extreme values on certain frequencies, thus the value of each frequency depends on the level of water hardness.
The structure of the device, which can implement the method of water hardness measurement in automatic mode,
is introduced.
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