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Abstract

Developed the radiomeasuring air relative humidity sensor with the frequency output signal, where as the primary
sensor used Honeywell company sensor. The dependences of transformation function and equation of sensitivity of the
radiomeasuring air relative humidity sensor are obtained. The equation of the sensitivity shows that with the relative
humidity changes from 0 %RH to 100 %RH the sensitivity varies from 550 Hz/%RH to 350 Hz/%RH. The discrepancy
between the theoretical and experimental results is 5%.
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AHoTanisa

Pospobaeno padiosumiprosanvhuii ceHcop 8IOHOCHOI 80J1020CMI NOGIMPsL 3 YACMOMHUM BUXIOHUM CUSHATIOM, O€ 6
SAKOCMI NEPEUHHO20 ceHcopa suKkopucmano damyuk Gipmu Honeywell. Ompumano 3anexcnocmi ¢yynryii nepemgopenns
ma pieHAKHA YYMAUBOCI pAOi0BUMIPIOBATILHO2O CEHCOPA BIOHOCHOT 801020CMI NOBIMpPA. PiHAHHA uymausocmi noKAa3ye,
wo npu 3miHi 8ioHocHOI 8ono2ocmi 6i0 0 % oo 100 % yymaugicme sminroemocs 6i0 550 I'y/% 0o 350 T'y/%. Posbiscnicmo
MidIC meopemudHUMU Ma eKCNEPUMEHMATbHUMU Pe3YTbmamamu Cmanosums 5%.

Kiro4oBi cjioBa: BOJIOTICTh, CEHCOp, BiI’€MHUH OIip, 9acTOTa, (PYHKIISI IEPETBOPCHHS.
Introduction

Measuring equipment is an integral part of our life in today's world. Measuring various physical quantities
is an urgent problem which not one scientific school has been working on for decades. The number of physical
guantities that can be measured increases every year due to the rapid development of scientific and
technological progress, information processing tools [1] and technologies that allow to develop new sensors
of physical quantities. But it is not necessary to create a new class of physical quantity sensors. It is also
important to improve existing sensors. These basic characteristics include measurement accuracy, sensitivity
and threshold of sensitivity sensor. This paper focuses on the sensors to measure humidity.

The humidity sensors are part of many measuring tools and measurement systems and help to monitor the
guality of products. The tasks of monitoring and control of technological processes in various industries is
impossible without the use of the relative humidity sensors.

Theoretical and experimental research

Theoretical studies have shown that using transistor structures with negative resistance significantly
increases the sensitivity and the accuracy of the measuring signal, in this case the relative humidity [2, 3]. The
block diagram of the radiomeasuring humidity sensor with the frequency output signal is shown in figure 1.

The device consists of two main parts: the radiomeasuring sensor unit and the information processing
unit as seen from the block diagram.

The radiomeasuring humidity sensor consists of the primary and the secondary sensors. The primary
sensor converts the relative humidity in the capacity. As the primary sensor Honeywell company sensor HCH-
1000 is used, which has a sensitivity 0,6 pF/%RH. The transformation function of the primary sensor is
displayed in figure 2.

The secondary sensor is developed on the basis of self-oscillator transistor structure with negative
resistance. The primary sensor capacity changes the equivalent capacitance of the self-oscillator and causes an
effective change in the output signal frequency of the self-oscillator.

The calculated values of the frequency via the data bus gets to the microprocessor which provides a
graphical visualization of the relative humidity on the LCD display.
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Fig. 1. The block diagram of the radiomeasuring humidity sensor with the frequency output signal

The calculated values of the frequency via the data bus gets to the microprocessor which provides a graphical
visualization of the relative humidity on the LCD display.
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Fig. 2. The transformation function of the primary sensor

The electric circuit of the secondary sensor is shown in figure 3. The dynamic mathematical model of the
radiomeasuring humidity sensor is developed and presented in scientific research [4]. It allows you to determine the
voltage and current at any point of the circuit at a given time.
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Fig. 3. The electric circuit of the secondary sensor

For experimental research in the secondary sensor circuit transistors BF240 and BF998 with supply
voltage U = 1,25 V are used.

Knowing the output signal frequency F for different values of the humidity sensitive capacitance Cw
the transformation functions of the secondary sensor was received.

The theoretical transformation functions of the secondary humidity sensor for different values of



inductance are displayed in figure 4.
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Fig. 4. The theoretical transformation functions of the secondary sensor

The transformation function of the radiomeasuring humidity sensor with the frequency output signal is described
by the equation:

E= \/ LCCeCi(W (CcCe +CcCi(W )+ CeCi(W))
2nLC.CeCi(W)
where C., C,— capacity of the collector and emitter junction respectively;
CiW)=CyW)+Cpar.
On the basis of the equation (1) the transformation function graph of the radiomeasuring humidity sensor was

obtained, which is shown in figure 5.
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Fig. 5. The theoretical and experimental transformation functions of the radiomeasuring air humidity sensor

Figure 5 shows that with the humidity changes from 0 %RH to 100 %RH the frequency decreases from 936 kHz
to 900 kHz. The discrepancy between the theoretical and experimental results is 5%.
The sensitivity of the radiomeasuring air relative humidity sensor, based on the expression (2), is determined:

LASLM+ LCoC.Ci(W)Ce + CG)M
aci(w)
A
4| mLAYCCoCi(W) - oW

21L.CcCeCi2(W)

where Ay = C;Cq(CcCe +CcCi(W)+CeCi(W)); Ay = JLC.CoCi(W)CcCpg + CcCi(W)+CeCi W)).



The dependence of the sensitivity on the humidity changes is displayed in figure 6.
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Fig. 6. The dependence of the sensitivity on the humidity changes

Figure 6 shows that with the humidity changes from 0 %RH to 100 %RH the sensitivity varies from 550 Hz/%RH
to 350 Hz/%RH.

Conclusion

The possibility of creating the radiomeasuring air relative humidity sensor with the frequency output
signal based on the transistor structure with negative resistance is showed. Based on the mathematical model
of the radiomeasuring air relative humidity sensor the dependences of transformation function and equation of
sensitivity are obtained. The sensitivity of the radiomeasuring air relative humidity sensor is 450 Hz/%RH on
the average.
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3psirin Onekcanap CepriiloBu4 — KaHJ. TeXH. HayK, JOLEHT Kadeapu iHpopManiiHUX paIioeneKTpOHHUX
TEXHOJIOTIH 1 cucTeM, BIHHUIIBKNI HalllOHAIBHUHI TEXHIYHUH YHIBEPCUTET

CaBunpkuit AaToH FOpifioBHy — KaH. TeXH. HAYK, JOLEHT Kadenpn iHGopMaIlifHuX pagioeeKTpPOHHUX TEXHOIOT i
i cucteM, BiHHMIBKNIT HaliOHANBHUH TEXHIYHUH YHIBEPCUTET
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