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I. HAYYHHU ITYBJINKAITUA
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3PACPE)

CraTun B ciucanus ¢ Impact Factor

1. Nenova Z., T.Nenov. Linearization Circuit of the Thermistor Connection. IEEE
Trans. on Instrumentation and Measurement, 2009, Vol. 58, No 2, pp.441-449. (IF 1.214)

Thermistors find a wide application in temperature measurement and control in different
fields but they exhibit a strong nonlinearity of the characteristic, which is of an exponential
type. The present paper investigates the possibility of creating a thermistor-based temperature
sensor with frequency and analog outputs and linearized characteristic on the basis of a 7555
timer. A model of the transformation function of the proposed circuit has been obtained that
includes the thermistor parameters and the frequency determining parameters. Based on that
function, as well as its first and second derivatives, it is shown that linearization is possible
without connecting additional elements to the circuit. The influence of these parameters on
the point of inflection of the transformation function and the linearization range has been
investigated. A method for choice of thermistors with specific parameters and values of
frequency determining parameters for linearization of the characteristics has been proposed.
The investigations conducted show a good match between the theoretically and
experimentally obtained characteristics. The proposed circuit is characterized by nonlinearity
of £1% in a specific temperature range as well as high temperature stability (from 0.01%/°C
t0 0.02%/°C).

2. Nenov, T., Z. Nenova. Multi-Objective Optimization of the Parameters of TiO,-based
Ceramic Humidity Sensors. Ceramics International, 39 (2013), pp. 4465-4473. (IF 1.751)

An investigation of ceramic humidity sensing elements based on titanium dioxide with
dopants of PbO, Bi,O; and Na,CO3.10H,O has been performed. To study the complex
influence of dopants and sintering temperature on the parameters and characteristics of the
ceramic humidity sensors, an experimental design has been performed, which includes the
preparation and investigation of 45 samples. A multi-objective optimization based on the
method of general loss functions using a genetic algorithm was carried out. The optimal
composition of dopants and sintering temperature were determined to obtain ceramic sensors
with optimal parameters (sensitivity, hysteresis, reaction time for adsorption and desorption).
Experimental samples based on this optimal composition and temperature were prepared and
investigated. The optimal sample has the highest sensitivity, relatively low value of resistivity
at low humidity, the shortest response time for desorption and intermediate values of




hysteresis and response time for adsorbtion compared to the ten best samples from the
experimental design. In the range of 30 to 93%RH the change in resistivity at frequency of
1kHz is over three orders of magnitude.

3. Kozhukharov, S., Z. Nenova, T.Nenov, M. Machkova, V.Kazhukharov. Influence of
Ce(III)/Ce(1V) - supplements on the characteristics of humidity sensors with TiO; films
prepared via a sol-gel method. Boletin de la Sociedad Espaiiola de Ceramica y Vidrio,
52,2,2013, pp.71-78. (IF 0.432)

Humidity sensors have been prepared via a sol-gel method to deposit TiO, films with
additions of Ce-compounds ((NH4),Ce(NO3)s . (NH4),Ce(NO3)s ) on corundum substrates,
with interdigitated silver palladium electrodes. Observation by scanning electronic
microscopy (SEM) has been performed in order to determine the surface morphology of the
respective layers. Structural and compositional characterization has been done by X-ray
diffraction analysis (XRD), and energy dispersive X-ray spectroscopy (EDX). The influence
of Ce-compounds on the electrical characteristics of the samples as humidity sensing elements
has been evaluated by an impedance analyzer. A comparison was made between the
characteristics and parameters of these samples and reference samples prepared based on
titanium n-butoxide (TBOT) only. The investigations conducted reveal a link between the
mechanism of chemical and physical adsorption and water vapour condensation, the structure,
and electrical characteristics of the sensitive elements. A statistical analysis of the obtained
measurements reveals repeatability of the characteristics of the sensitive elements. Regarding
the application of the obtained samples as humidity sensing elements, the introduction of Ce-
compounds results in their improvement, by increasing their sensitivity and widening the
measurement range for RH%, compared to the referent samples, prepared by pure TBOT. The
sample treated by a solution with (NH4),Ce(NOs)s, and sintered at 400°C, has the best
humidity sensing properties among the samples investigated.

4. Nenova,Z.P., S.V.Kozhukharov, T.G.Nenov, N.D.Nedev, M.S.Machkova.
Characterization of Humidity Sensors with Ce-modified Silica Films Prepared via Sol-
gel Method. Bulgarian Chemical Communications, 2013. (IF 0.283)

Silica films modified by Ce have been deposited on alumina substrates with silver-paladium
electrodes. The depositions have been performed through dip-coating procedure of the
substrates into sol-gel systems composed by tetraethyl orthosilicate (TEOS) and cerous nitrate
(Ce(NOs)3). Their application to the preparation of humidity sensing elements with
nanostructure is promising, since it enables their integration with other elements in the semi-
conductor technology. After posterior sintering of the obtained samples at 400°C and 800°C,
their electrical properties have been characterized by means of precision impedance analyzer
in a humidity calibration chamber. The obtained films have been observed by scanning
electron microscopy (SEM). As a result, the relation between the surface morphology and
electrical characteristics, as well as the properties of the investigated samples and their
performance as humidity sensing elements have been determined. The relation between
impedance spectra of these sensing elements and the type of conductivity (electronic or ionic)
was established. Equivalent electrical circuits were obtained based on impedance spectra
(Nyquist plots).

Regarding the application of the obtained samples as humidity sensing elements, the best
humidity sensing properties belong to the samples treated for 30 minutes in solution with
Ce(NOs); and sintered at 400°C. The samples, sintered at 800°C, can be used as trigger
switching elements for humidity sensing. The application the humidity sensing elements with
nanostructure based on SiO, is promising, since it enables their integration with other
elements in the semi-conductor technology.




Craruu B qJYyKA€CTPAaHHHU CIIHCAHUSA

5. Nenova, Z. Linearization Circuit of Thermistor Connection. Journal of the University
of Applied Sciences Mittweida. No 10, 2000, pp.127-131.

The thermistors find an exceptionally wide application in temperature measurement and
control in different fields but they exhibit a strongly expressed non-linearity of the
characteristic which is of an exponential type. The present paper proposes a circuit of
thermistor connection, which is built on the basis of a 7555 timer and has a frequency output.
It is mathematically proved that the transformation function of the circuit can be linear with
certain values of the circuit parameters. By means of a simulation with the MATHCAD
software package frequency-dependent circuit elements for different types of thermistors are
chosen, due to which their transformation function is linearized. The good coincidence of the
theoretically and experimentally obtained characteristics is shown.

CraTuu B HAIHOHAJIHH CIIHMCAHHSA

6. HenoBa, 3. 3MepBaTeIH 4eCTOTHH Npeodpa3yBaTeld B KOMHIIOTBPHO 0azMpaHH
cucremu. Enexrporexnnka u ejexrponnka, 2006, No 9-10, ¢.56-61.

B Hacrosara paboTa ce mpeanara KOMIIOTEPHO 0a3upaHa CHCTEMA 3a H3MEpPBaHe U KOHTPOII
Ha TeMIeparypa U OTHOCHUTEIHA BIAXHOCT, U3rpajicHa Ha OCHOBaTa Ha MHOTO(QYHIIMOHATHA
miatka 3a cebupane Ha maHHu u ynpaeineHue NI PCI-6023E (National Instruments) u
u3MepBaTenHu npeodpasysarenu (MII) ¢ 4ecTOTHHM M MIMPOYMHHO-MOMYIHPAHH H3XOIU. 3a
pasumpsiBaHe Ha (PyHKIHOHATHOCTTA € NpeBHICHA BE3MOXKHOCT 3a BKiousaHe u Ha MII ¢
Hamnmpe)keHOBH u3xomu. [lo Meroma Ha Hal-ManKUTe KBaJApaTH IO EKCIEPUMEHTATHU
XapaKTepUCTUKA ca NONydYeHH (QYHKIUUTe Ha IpeoOpasyBaHe Ha paszmuunu HII Ha
TEMIIEpaTypa M OTHOCHUTENIHA BJIAXHOCT, KOUTO C€ HM3IOJ3BAT IpH (PYHKIMOHUPAHETO Ha
cucteMara. PazpaboTeHu ca BUPTYyaTHH HHCTPYMEHTH, M3rpaJieHu Ha ocHoBata Ha LabVIEW,
3a M3MEpBaHEe U ClIeICHE Ha yKa3aHUTE BEMYMHH, OIpeNesIHEe Ha CTATUCTHYECKH OICHKH,
KaKTO H OCBINECTBSIBAHE HAa KOHTPON B 3amaneHu rpaHunm. llpemnoxenure BU morar
YCIIEIIHO J1a C€ W3MOJ3BaT IPH BKIFOYBAHETO M Ha JPYTHW TUIIOBE M3MEPBATEIHU YECTOTHH
npeobpa3yBaTelid KaTo B TAX ce 3alokar (yHKIMHTE Ha IpeoOpa3yBaHe Ha CHOTBETHHTE
HEEJICKTPUIECKHU BEITMUNHH.

7. Kozhukharov, S., Z. Nenova, T.Nenov, S.Ivanov, M. Machkova. Elucidation of the
contribution of modified titania films over the performance of thin film humidity
sensors. Journal of Chemical Technology and Metallurgy, 48, 2, 2013, pp.142-146.

The present paper focuses on comparative measurements of the influence of dopants on the
sensitivity of humidity sensors, prepared by the sol-gel method. Three different dopants were
added to the primary mixture in order to improve the properties of the films, expressed in
water uptake capability, as follows: Bismuth acetate (CH;COO);Bi — (BA), Vanadium (III)-
2.4 pentadionate (C;5sH2;06V) — (VP), and Sodium tert-butoxide (CH3);CONa — (SB). The
properties of the obtained sensors were evaluated by determination of their electrical
resistances in a chamber with controlled humidity. A comparison was made between the
characteristics of the sensors under the influence of different dopants and under the joint
influence of different combinations of dopants. Based on this comparison it is concluded that
the samples, prepared with VP as unique dopant reveal their highest sensitivity at 15 to 30 %
of RH. When VP is combined with SB, a significant increase in the sensitivity of the
respective samples in the range between 30 and 60%, reaching values which are higher than
these of the samples prepared with only one of them. In contrast, BA decreases the sensitivity
of the respective samples in the lower RH range. In combination with another doping agent
(either VP, or SB), the range of sensitivity is considerably larger, compared to these with BA,
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as unique dopant. The latter possesses switch-type characteristics. The combined use of BA
and SB enables increase of the sensitivity in the range of higher RH values, from 55 to 93 %.
The experiments performed reveal the possibility for control of the sensitivity and the
measurement range of humidity sensor elements, prepared by the sol-gel method, with
different kinds of dopants, and various combinations between them.

CraTHH B HAYYHH TPYJA0Be U H3BeCTHS HA YHHBepcHTeTH B Bhiarapus

8. Kozhukharov, S., Z. Nenova T. Nenov, S. Ivanov. Influence of dopants on the
performance of humidity sensitive elements, prepared by deposition of TiO; via sol-gel
method. Annual proceedings of “Angel Kanchev” University of Rousse, (Bulgaria), 2010,
49, (9.1), pp.33-35.

The present paper studies the influence of complex supplements on the sensitivity of humidity
sensors. In order to optimize these samples, thin porous films of doped TiO, were deposited,
after their synthesis by sol-gel method. Bismuth acetate, Vanadium(III)-2,4 pentadionate and
Sodium tert-butoxide have been used as base dopants. The influence of derivative mixtures of
two dopants and of three dopants on the characteristics and properties of the sensitive
elements has been investigated The most significant positive effect over both of increase of
sensitivity and enlargement of the range of its expression belong to derivative mixture of
Vanadium(III)-2,4 pentadionate and Sodium tert-butoxide.

9. Z. Nenova, S. Kozhukharov, T. Nenov, N. Nedev, M. Machkova, Development of
sensing elements for humidity by deposition of Ce-doped SiO; films prepared via a sol-
gel method, Annual proceedings of “Angel Kanchev” University of Rousse, (Bulgaria),

2012, 51, (9.1), pp- 14 - 18.

Humidity sensing elements were prepared by deposition of Ce-doped SiO; films on alumina
ceramic substrates with silver-palladium electrodes, via a sol-gel method. The obtained
specimens were sintered either at 400°C, or at 800°C, in order to create durable and reliable
sensors and to evaluate the impact of the thermal treatment on the features of the obtained
sensing elements. The electrical characteristics and the surface morphology of the respective
sensors were investigated. The impedance spectra of the sensing elements were fitted to
appropriate equivalent electric circuits. The results obtained show that both the addition of
Ce(NOs3); and sintering at 400°C lead to remarkable improvement of the sensitivity of the
Si0O,-based sensing elements.

Joxagu Ha Me:KIyHAPOAHU KOHEpeHINH B Yy KONHA

10. Nenov T. and Z.Nenova. Multifunctional temperature sensor. Proceedings 23rd
International Conference on Microelectronics (MIEL 2002), Yugoslavia, Nis, 12-15 May
2002. Proceedings, Vol.1, pp.257-260.

The paper deals with V,0s-based ceramic temperature sensors. There are two sensors
integrated in them: a ceramic based NTC-thermistor and a critical temperature resistor (CTR)
formed by additional treatment in the ceramics structure. The main characteristics of the
multifunctional temperature sensor: dependence of material constant B on temperature,
temperature coefficient of resistance o, resistivity of CTRs formed in V,0s-based ceramics as
a function of temperature and current-voltage characteristics of a CTR with variation of
ambient temperature are studied in the paper. The CTR formed in the thermistor structure
broadens the functional possibilities of the temperature sensor. In addition to its use for
measuring temperature, it can also find application for thermal overheat protection, in
thermostating devices and for overvoltage protection.
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11. Nenov, T., S. Kozhukharov, Z. Nenova, M. Machkova. Impact of dopants on the
characteristics of thin-film humidity sensor elements. SENSOR+TEST Confereces 2011,
7-9 Jume 2011, Sensor 2011 - 15th International Conference on Sensors and
Measurement Technology, Niirnberg. Proceedings, p.738-743.

The paper presents the results from the study of thin-film humidity sensor elements on the
basis of TiO, obtained by a sol-gel method and doped with various compounds. The impact of
the dopants on the sensor characteristics has been investigated. Titanium n-butoxide is used as
a starting material for the preparation of the experimental samples. Bismuth acetate, vanadium
pentadionate and sodium butoxide have been used as doping agents. The film is applied
through the dip-coating method of the ceramic substrates in the obtained film-forming
solution with subsequent drying in air environment. The dependence of resistance on
humidity, sensitivity and response time of the sensor were investigated. Impedance
characteristics and equivalent electric circuits were obtained.

Hoxnann Ha MEKIyHaApOIHH KOH(l)epeHIIl/II/I H CUMIIO3UYMH B anrapnn

12. Henosa, 3. J/InHeapu3upaHa cxeMa Ha BKJIIOYBaHe Ha TepMHUCTOpH. MexayHapoaHa
HayuyHa koH¢epenuus “YHUTEX 017, 22-23 noemBpm 2001r., I'a6poso. CoopuHunk
aokjaanu, I'abposo, 2010, Tom 1, ¢.224-229.

CunHo wu3paseHaTa HenMHEeHHOCT Ha Xapakrepuctukute Ha NTC-tepmucropuTte Hamara
M3II0JI3BAHETO HA pa3IMYHU METOAM U CPEICTBA 3a KOpeKLus Ha HenuHeiHocTTa. [Ipemnara
ce JMHeapu3MpaHa CXeMa Ha BKIIIOYBAaHE HAa TEPMHUCTOPH Ha OCHOBaTa Ha Taiimep 7555 c
4yecToTeH M3xoj. M3ciensa ce OTAETHOTO BIMSHHME Ha BpeMe3aJaBallldTe IapaMeTpH Ha
TalMepHaTa cXeMa, KakTo M Ha IapaMmeTpuTre Ha TepMmucropute. IlomydeHu ca cemelicTBa
XapaKTEepPUCTUKU 32 TPU Pa3IMYHU TUIA TEPMUCTOPH W € HAIMpaBeH CPaBHUTEJICH aHAIM3
MEXAYy TIX. YCTaHOBEHO €, ue MMHEHHOCTTa Ha (QyHKIMATa Ha IpeoOpazyBaHe TeMIepaTypa-
YecToTa € B IO-IIMPOK TeMENpaTypeH Juana3oH NpU TEPMHUCTOPHU C IO-HUCKU CTOMHOCTH Ha
KoHcTaHTaTa uM B. Ilpu 3amanenu BpemesajaBallli MapaMETpH, JUHEHHUAT Y4acThK 3a
TEPMHUCTOPH C II0-BHCOKA KOHCTAaHTH B € B 001acTTa Ha M0-BUCOKUTE TEMIIEPATYPH.

13. Henosa, 3., T. HenoB, H. 3ankoB. H3mepBaTeTHH npeoOpa3yBaTe/ii Ha BJIAKHOCT.
Me:xaynapoana HaydHa koHdepenmus “YHHUTEX €017, 22-23 noemsBpu 2001r.,
I'aGpoBo. CoopHuk gokiaaam, 'adbposo, 2010, Tom I, ¢.230-235.

Enso or HampaBneHHWATa B DPa3BUTHETO HAa CEH30pUTE 3a OTHOCHUTENHA BIAXKHOCT €
M3IO0I3BAaHETO Ha KEepaMM4YHH U JAe0elOoClIOMHM YyBCTBUTEIHH €IeMEHTH. Te ce
XapaKTepU3UpaT ¢ MAJKH pa3MepH, HECTIOXKHA TEXHOJIOTHS Ha U3TOTBSIHE, CPAaBHUTEITHO HUCKA
IIeHa, YCTOMYMBOCT KBbM arpecUBHH CpeId M Np. Te3u eIeMEeHTH UMaT U Peauila 0COOEHOCTH
KaTo BHCOKO CBHIIPOTHBICHHE INIPHU HHCKA BJIAXHOCT, HEIMHEHHOCT Ha XapaKTEpPUCTHKATa,
HOJIIpU3alys [IPY IIOCTOSHEH TOK, TEMIIEpaTypHa 3aBUCHMOCT, KOETO Hajara pa3paboTBaHETO
Ha MOJXOMSIIM M3MEpBATEIHU cXxeMU. BEB BpB3Ka ¢ TOPEU3I0KEHOTO B HACTOAMIATa padoTa
ce IpeasaraT ¥ M3cJeIBaT CXeMH Ha BKIIOYBAaHE HAa KEpAaMUYHH YyBCTBUTEIIHH €IEMEHTH 3a
BIIQKHOCT, NO3BOJIIBALM Jla Ce€ pa3IIUpH H3MEPBATENHHUAT IUAlla30H 10 OTHOIIEHHWE Ha
M3MepBaHaTa BIaXHOCT U Jla Ce pealu3upa TeMIlepaTypHa koMmneHcanus. Karto gyBcTBUTEIHI
€JIEMEHTH Ca H3IO0J3BaHM OOpasly, M3TOTBEHH IO KIIACHYecKa KepaMHUYHA TEXHOJIOTHS Ha
6azara Ha TiO; ¢ nerupamu npumecu PbO, Bi,O; npu Temnepartypu Ha cuaTepoBane 850°C u
1050°C. 3a u3bsreane Ha eeKTa OT IMOJIPU3AITUS CE MpejIaraT ABe CXeMH Ha H3MepBaTeTHI
npeoOpa3zyBaTeld Ha BIAXHOCT, paboTely C MPOMEHIMBO CHHYCOWIAHO HAlpEeXCHHUE.
Ennara cxema ce 6a3upa Ha MOCT 3a IIPOMEHIIUB TOK, a IpyraTa — Ha yCHUJIBATEJN C IIPOMEHIIUB
KoehUIMEHT Ha YCHJIBaHE KaT0 B CXEMHTE C€ BKIIOYBAT pabOTEeH M KOMIIEHCHpAII
npeoOpasyBartell, IOCTABEH B KaICyJla C HACHTEH COJIEBH pa3TBOP, 33JaBalll ChOTBETHA 0a30Ba
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BIAXHOCT. 3a JIMHEapU3HpaHe Ha XapaKTepHUCTUKUTE CE€ M3I0JI3Ba JIOTapUTMHYEH
npeoOpasyBaren. [3BppImieHa € CHMyJalds Ha XapaKTepHCTHKUTE Ha pa3pabOTeHHTE
HU3MepBaTeNHH IpeoOpa3yBaTeny ¢ moMomTa Ha nporpamuus nakeT Electronics Workbench
v5.0 ¥ ca onpeieeHH YyBCTBUTEITHOCTTAa HA CXEMHUTE H PaOOTHUTE AUANa30HH.

14. HenoBa, 3., 51. Pasinos, T. HenoB. TemnepaTypeHn ceH3op Ha 0azaTta Ha TePMHCTOP.
Mexnynapoana koHpepennus “YHUTEX “02”- TI'a6poBo, 21-22 moemBpu 2002r.,
I'a6poBo. Coopauk noki1agu, I'abposo, 2002, Tom 1, ¢.168-171.

B cpaBHeHHE C TPOBOTHHMKOBHUTE TEPMOPE3UCTOPH, TEPMUCTOPHTE HMAT II0-BHCOKA
YyBCTBHTEJHOCT U MO3BOJIIBAT ACTEKIUSI Ha MHOTO MaJIKU TEMIIEpaTypHHU u3MeHeHus. OcBeH
TOBa T€ MMAaT OTHOCHTEITHO ITO-HUCKA IIeHA W JIECHA TEXHOJIOTHS Ha m3rotBsHe. Ho oT apyra
CTpaHa, TEPMHCTOPHUTE HMaT MHOIO ToJsiMa HEIMHEHHOCT Ha XapaKTepUCTHKATa, KOETO
HaJlara pa3paboTBaHETO Ha JMHEApU3UPaHU CXEMHU Ha TSIXHOTO BKIIOUBAHE.

IIpennara ce nuHeapu3upaHa cxeMa Ha BKIIOYBAHE Ha TEPMUCTOPH C YECTOTEH U HAIIPEXKESHOB
m3xon. IlpuBemeHa e paspaboTeHaTra NpPUHIUIIHA CX€Ma, KakTO M EKCIEpHMEHTAIHO
NOJTyYECHHTE XapaKTePUCTHUKU TP BKIIOYBAHETO HA pA3IMYHH BHJOBE TEPMUCTOPH.
['pemkara OT HEMTHHEHHOCT NP AaCHU TEPMUCTOPHU € OT Hopsiibka Ha 1%, a B onpenencHu
muama3ond He mnpeBumana 0.5%. OmnpeneneHM ca CBINO YYBCTBHTENHOCTTa, KakIo H
TeMIlepaTypHaTa Ipellka Ha cxeMara, KOATO IIpU IpeoOpa3yBaHETO B YECTOTa HE IIPeBHIAaBa
0.01%/°C, a mpu npeobpazysanero B Hanpexerne: 0.02%/°C

15. HenoB, T., 3. HenoBa. Kepamumynm u cJjoiliHH TepMHCTODH Ha 0a3ara Ha
aByBananueB merookuc. XIII-tu HanmoHaneH HaydeH CHMIIO3MYM C MEKIYHAPOIHO
yuactue “MeTposiorusi 1 MeTposoru4no ocurypsisane ‘2003”, 16-20 cenremspn 2003r.,
Coszonona. Coopuuk poxaaau, Codus, “CO®TTPEM]”, 2003, ¢.186-190.

[TpencraBeHu ca pe3yiTaTUTE OT U3CJIEABAHETO Ha TEPMOPE3UCTOPH Ha ocHoBara Ha V,0s,
MOJTydeHH 4Ype3 KepaMudHa U JebenocnoiiHa TexHonoruu. VzcnenBanu ca TeMIlepaTypHUTE
3aBHCHMOCTH Ha CBIPOTHBICHHETO Ha OOpaslUTe U € YCTAaHOBEHO BIISHHUETO Ha
TeMIlepaTypara Ha CHHTEPOBaHE BHPXY CBIPOTHUBICHHETO M KOHCTaHTaTa Ha Marepuana B.
[IpencraBeHn ca 3aBHCHMOCTHTE Ha KOHCTaHTaTa B OT TemImeparypata H € OIpeleleH
TEMIIEPAaTYPHUAT KOe(QHUIMEHT Ha CHIPOTHBICHHETO o.. HampaBeHO € CpaBHEHHE MEXAY
mapaMeTpUTe W XapaKTepUCTHKHUTE Ha OTIECIHUTE THUIIOBE OOpa3mu. YCTaHOBEHO €, 4e
TEPMUCTOPUTE Ha OcHOBara Ha V»0Os, H3rOTBEHHM uYpe3 KepaMHyHa U JebenocioiiHa
TEXHOJIOTHH, TIPUTEKaBaT 100OpH TEPMUCTOPHHU CBOHCTBA U MapaMETPUTE MM Ca CPaBHHUMHU C
TE3W Ha MpeUlaraHuTe OT pa3IMYHU Npou3BomuTeNH Tepmucropu. C HaMaiBaHe Ha
TEMIlepaTypata Ha H3NMYaHE C€ YyBelWYaBa CHENUGUYHOTO CHIPOTUBICHHE Ha
TEPMHUCTOPHTE, KOHCTaHTaTa B M TeMIepaTypHHSIT KOe)HUIMEHT Ha CHIPOTHBICHHE O.
JleGenociofHATE TEPMOPE3UCTOPH C€ XapaKTepU3UpaT ¢ I0-BUCOKU CTOHHOCTH Ha
mapameTpute B W o B CpaBHEHHE ¢ KepaMU4HuUTe. TepMucTopuTe Ha ocHoBara Ha V,0s ce
XapaKTepu3upaTr C OTHOCHTEIHO HHCKA TeMIepaTypa Ha H3IHMYaHe, KOETO € CHIIECTBEHO
OPeIUMCTBO IIpeN OCTAaHAJINTE TEPMHUCTOPHHM Marepuand. ToBa JaBa BB3MOXKHOCT

Jie0eIoCTIOMHITE CEH30PH JIa C€ MHTETPUpPAT B TOJIYIIPOBOJHUKOBUTE CTPYKTYpH Ha Oa3ara Ha
Si.

16. HenoBa, 3., T. HenoB. M3mepBareinn cxemMH Ha BKJIOYBAHE HA CEH30pH 3a
BiIaxkHocT. Mexxkaynaponna xoHpepennus “YHUTEX <03”, 20-21 noemspm 2003r.,
I'a6poBo. CoopHuk nokaanu, I'abposo, 2003, Tom I, c.I-85 — 1-89.

CEHSOPI/ITG 3a BJQXHOCT HaMHupaT MOIUPOKO MPHIIOXKECHHUE B pa3jiMdHd OTpacid Ha
OPpOMHIIJICHOCTTA, CEJICKOTO CTOIIaHCTBO, ouToBaTa TCXHUKa, MEIuIuHaTa Hu JIp. B
HacTosdIIara pa60Ta CE€ IpearaT U H3CJIeABAT HU3MEPBATCIIHH CXEMHU Ha BKIIIOYBAHE Ha
KEpaMUYHU YYBCTBUTCJIHU €JIEMEHTH 3a BJIAXKHOCT. CxeMure ca 3a IIPOMCHJIMB TOK 3a
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OTCTpaHSBaHE Ha e(eKTa Ha IOJSIpH3alMsd Ha Te3W €JIEMEHTH IIPH IOCTOSHEH TOK.
EnexTpoHHHTE CXeMH peanm3upaT IpeoOpasyBaHe Ha WMIIEJaHCAa Ha CEH30pHTE B
HanpexeHue Ha OCHOBATa Ha YCHJIBATEIH W MPEIU3HH aMIUTATYIHH JeTeKTOpH. EjeMeHTHTE
Ha cxeMaTa ca IoJ0paHM 4pe3 MpeIBapUTellHa CUMYyJIanus ¢ mporpaMuus nakeT Electronics
Workbench v5.0. Ilpemnara ce TemmepaTypHa KOMIIEHCALHMS C HM3MIOJ3BaHE Ha II0IXOJISAII
TEPMHICTOP HJIM KOMIICHCHpAII eJIEMEHT, HICHTHYCH Ha paOOTHHUS Ipeobpa3yBatel.

17. HenoBa, 3., T. Henos. Buprya/iHu HHCTPYyMeHTH 32 H3MepBaHe H KOHTPOJ Ha
Temueparypa u BjaaxkHocT. XIV HaydeH cuMmosaym ¢ MeXIyHApPOAHO ydYacTHe
“MeTtpoaorusi 1 MeTpoaoru4so ocurypsiane 2004”, 14-18 cenremspu 2004r., Co3omo.n.
Coopuuk noxaagu. Codus, “CODTTPEN]L”, 2004, ¢.194-199.

BupTyanHuAT HHCTpYMEHTapUyM C€ U3I0J3Ba BCE IO-IIHPOKO IPU U3MEPBAaHETO M KOHTPOJIA
Ha pa3Ii4HU BEIMYMHH Hapel ¢ KJIACHYeCKUTEe H3MEepBaTeNIHH CpelIcTBa. B Hacrosmmara
paboTa ce IpencTaBs KOMIIIOTHPHO OasWpaHa cHCTEMa 3a H3MepBaHE W KOHTPOJ Ha
TeMmIepaTypa M BIQKHOCT C H3IOJ3BaHE Ha KEPaMHUYHHU UYBCTBHTEIHH EJIEMEHTH H
mpeoOpa3yBaTelHH CXEMH C HAIpPEXEHOB M3X0A M MHorodyHkimoHamHa matka NI PCI-
6023E (National Instruments). @yHkuuute WM Ha npeoOpasyBaHe ca AmpPOKCHMHUPAHH C
PETpECUOHHM IOJIMHOMH II0 METOJla Ha Hai-MalkuTe KBaapaTH. PaspaboTeHH ca BUPTyasHH
MHCTPYMEHTH, H3TrpaJicHH Ha ocHoBata Ha LabVIEW, 3a wu3MepBane W KOHTpPOJ Ha
OTHOCHTEJHA BJIAXHOCT U TeMIlepaTypa, I03BOJsSBalM u3060p Ha paboTeH mpeobpasyBarel,
3aJjaBaHe Ha HUBa Ha KOHTPOJI, BU3yaIM3HpaHe Ha H3MEPEHUTE CTOMHOCTH U 3aITUC BB (aii,
mudpoBa M 3BYKOBAa CHTHANHM3ALWSA IIPH IpPEBHINABaHe Ha 3aJaJeHH MPAroBH CTOMHOCTH,
KaKTO M CTaTHCTHUYEeCKa 00pabOoTKa Ha IMOIyYEHUTE Pe3yNTaTh

18. HenoBa, 3. Cucrema 3a chr0HpaHe Ha JaHHH Ha ocHoBatra Ha USB-moay..
Me:xaynapoana Hay4uHa koH¢pepennnsa “YHUTEX 067, 24-25 noemspu 2006, I'aGposo.
Coopauk nokjaaam, 'abposo, 2006, Tom I, c.I1-431 - 1-436.

IIpemara ce cucreMa 3a chOupaHe Ha JaHHM, M3MOI3Baia u3mepnaresieH moayn NI USB-
6008 (National Instruments). C momomra Ha paspaborenure LabVIEW BupTyannu
HHCTPYMEHTH CHCTeMaTa II03BOJISIBa §-KaHAIHO H3MEpBaHE HA HaNpeXeHHe, KakTo H
cp0MpaHe Ha NaHHW OT pa3NIMYHM H3MEpBaTeNIHH IpeoOpasyBaTeld — Ha TeMIeparypa,
OTHOCHUTENIHA BJIAXHOCT U E€HEPreTHYHa OCBETEHOCT (OOIBYEHOCT) C HANpPEKEHOB H3XOJ.
Karo uyBcTBHTEIHM €JIEMEHTH 3a TEMIIepaTypa ca M3IOJI3BaHU TEPMHUCTOPH, 338 BIAXKHOCT —
kepamuunu ceH3opHu enemeHTd 1 HUMICOR S6000 (Gefran Coreci), a 3a OCBETEHOCT -
ontuunu ceHszopu Ttanm TSL25x (Texas Instruments). CucTemaTa maBa BBE3MOXKHOCT M 3a
yIIpaBICHAETO Ha IU(POBH BXONOBE/M3XOIM M HA J[BA AHAJIOTOBH M3XojAa. BupryamHuTe
MHCTPYMEHTH 3a YIpaBJIeHHE Ha aHAJOTOBUTE H3XOMU MOTaT Ja C€ HW3IOJI3BAaT ChHINO 3a
peaym3upane Ha QYHKIIMOHATIHU TeHepaTtopu. M3moa3Banu ca Be3MOXXHOCTATE Ha LabVIEW
3a opraHu3upane Ha Web-0a3upaHu H3MEepBaHHUS.

19. HenoBa, 3., C. UBanoB. Cucrema 3a u3MepBaHe Ha TeMmepaTrypa Ha 0a3ara Ha
cenzopu ¢ SPI murtepdetic. XIX HammonaneH HaydyeH CHMIIO3HYM ¢ MEKIYHAPOXHO
yuactue “MerpoJiorus W MerpoJjormdno ocurypsBane 2009”, cemtemBpm 2009,
Co3onoa. Coopauk nokaaau, Codus, “CODTTPEN”, c.405-409.

Penunia ¢upmu paspaborBar W mpemiarat ceHsopu ¢ mudpor uHTepdeiic SPI. Tosa
II03BOJIIBA JIECHOTO M YHOOHOTO MM CBBpP3BaHE KBM MHKPOKOHTPOJEPH U KOMITIOTBPHO
6azupaHu CHCTEMH 3a H3MepBaHe. B HacTosmata pabota ce mpejyiara cucTeMa 3a H3MepBaHe
Ha TemIleparypa ¢ momomra Ha ceHzopu c¢ SPI maTepdeiic Tum ADT7302, a BpB3KaTta C
KOMITIOTEpa C€ OCBIIECTBABA mocpeacTBoM crneruann3upan moayn NI USB-8451 (National
Instruments). C nomormra Ha LabVIEW ca pa3zpabGoTenu BUpPTyaTHH UHCTPYMEHTH 3a €IHO- U
MHOTOKaHAJIHO H3MEpBaHE Ha TeMIEpaTypa, clieieHe M KOHTPOI Ha TeMIepaTypa B 3a1aeHI




I'PaHMIY, KaKTO M BU3YalHO CIIEICHE Ha TeMIlepaTypa U TEMIIEpaTypHH TPaTHCHTH dYpe3
I[BETOBH HHIMKATOPH.

20. HenoBa, 3., C. HBanoB. KommioTbpHo 0azupana cucreMa 3a H3MepBaHE Ha
TeMIepaTypa Ha 0a3zaTa Ha ceH30pH ¢ HuppoBH HHTepdeiicn. MexkayHapoaHa HAYIHA
xondepennus YHUTEX’09, 20-21 noemBpum 2009, I'adpoBo. COopHHK HOKJIaNM,
I'a6poso, 2009, Towm I, c.I-193 — I-196.

PassuTHeTO Ha M3MepBaTeIHATa TEXHUKA € CBBP3aHO C IMUPOKOTO MPHUJIOKEHHE Ha CEH30PH C
muppou uHTepdeficu. Te3nm ceHzopH JecHO M ymoOHO Morar 1a ce CBBp3BarT ¢
MHUKPOKOHTPOJIEPH M KOMIIIOTBPHO OazupaHH cucTeMH. B Hacrosimara paGota ce mpeiiara
CHCTEMa 3a U3MEPBaHE Ha TeEMIEpaTypa C ImoMmolnra Ha ceHzopu tun AD7416 c untepdeiic
I’C u cenzopu il ADT7302 ¢ untepdeiic SPI. Bpr3kata ¢ KOMIIOTBEpa Ce OCHINECTBABA
nocpenctsoM crnenmanusupad Moaysn NI USB-8451 (National Instruments). C momoinra Ha
LabVIEW ca pa3paGoTeHH BHPTyaJHH HHCTPYMEHTH 3a pealu3upaHe Ha HM3MEPBAHETO H
KOHTpOJIa Ha TeMIlepaTypa.

21. HenoBa, 3., T. HenoB, C. KoxyxapoB. Ci0oiiHH YyBCTBHTEJHH €JeMEHTH 32
BJaskHOCT. MexayHapoana HaydHa KoHpepenmus ,,YHUTEX ‘107, 19-20 noemBpu
2010r., I'a6poso. Coopuuk gokJaau, I'abposo, 2010, Tom I, c. I-512 — I-517.

B pa6oTara ce npeiarat ThBHKOCIONHN YyBCTBUTEIHH SIEMEHTH 3a BJIaXXHOCT, M3TOTBEHH Ha
OCcHOBaTa Ha titanium n-butoxide (TBOT) mo 301-ren meton. CrosT ce HaHACA 4pe3 METOIA
Ha IOTallsHE M H3TEIJIAHE Ha KepaMU4YHU NOIUIOXKKU oT Al,O3; ¢ mpemBapuTeIHO HaHECEHH
BBPXY TSAX TpeOCHOBUIHHM CpeOBPHO-NIANANEBH ENEKTpoad. M3ciemsa ce BIMSHHETO Ha
Pa3IMYHHMTE TEXHOJOTMYHH [AapaMETpPH BBPXY IIONYYEHHS CIIOH M EIEeKTPHYSCKUTE
XapaKTEPUCTHKH Ha CEH30pHHUTE eneMeHTH. OCHOBHHM MapaMeTpH, KOWTO Ce BapHpar ca:
IPOABIDKATENIHOCT Ha IOTalliHe HAa W3XOJHUTE IIOMIOKKH, Opoi Ha IOTAISHHATA; THII
Katammu3aTop. IlocpencTBOM aTOMEH CHIIOB MHKPOCKOI ca moiydeHu 3D m3obpakeHus Ha
IIOBBPXHOCTTA HA Pa3IMYHUTE 00pa3ly ¢ HaHECEeHH cioeBe. [IpoBeneH e cpaBHUTENIEH aHaIH3
Ha XapaKTepUCTUKUTE R= f (RH )n =¥ (RH ) CBOTBETHO Ha aKTUBHOTO CHIIPOTHUBIICHUE R 1
(azoBaTa BI'bI # OT OTHOCHTENHATA BIAKHOCT RH 3a m3cienBaHuTe 00pa3ld, CHHTEPOBAHH
mpu 400°C. TlomydeHu ca M MMIEIaHCHHTE XapaKTEePUCTUKHA Ha OOpas3lMTe B YECTOTHHUS
muana3oH 100Hz...5MHz. C naii-noOpa 4yBCTBHTEIHOCT B LEIHSA IHANA30H HA M3MEHEHHE
Ha RH ot 15 go 93% ce ommuaBaT oOpa3uuTe, M3TOTBEHH 4Ype3 TPH MOTANAHHS Ha
IIOJUIOXKKATa C IOCJIEABAIO IIPECTOSBAaHE HA OTKPUTO, KakTo M m3moi3BaHe Ha NHO; kxato
KaTaJm3aTop.

22. lamues, I'., 3. HenoBa, T. HenoB. be3:kuvHa ceH30pHA MpeKa 32 MOHHTOPHMHI HA
ChCTOSIHMETO HAa BB3AyIIHAa cpeaa. MekayHapoaHa Hay4uHa KoHpepenuus ,,YHUTEX
‘10”, 19-20 HoemBpu 2010r., I'abpoBo. CoopHuk nokiaanu, I'aGposo, 2010, Tom I,
c. I-518 — 1-523.

PaspaboTen € ceH30peH MOAY1T 3a MOHHMTODHMHI Ha CBCTOSHHETO HA BB3JYyIIHA CpeEla.
OCHOBHHM KOHTpOJIHpPYEMH IIapaMETpH ca: TeMIeparypa, BIXHOCT H 3aMBPCEHOCT Ha
Bb3lyxa. B ceH3opHaTa 4acT Ha MOAyJa € U3IOJI3BaH CEH30p 3a TeMIlepaTypa M BIIAKHOCT
SHT11, a xato ceH30p 3a 3aMBpCEHOCT Ha BB3Ayxa — HS135. IlpomecopHusr 610K €
U3rpajieH Ha ocHoBara Ha MHKpokoHTponep PIC18LF4620, a O6noksT 3a OezxuduHA
KOMYHHKallUs € pealu3upaH Ha ocHoBaTa Ha Momysil XBee — PRO Series 2 RF Module,
orroBaps Ha cragmapra IEEE 802.15.4 (ZigBee). Ha 6a3zara Ha paspaboTeHHs MOIyI €
OpeCTaBeHa CTPYKTypaTa Ha O€3KHYHAa CEH30pHa Mpexa 3a KOHTPOJI Ha YKa3aHHUTE
mapaMeTpH.




23. TI'eoprues, I'., A. Pammao, 3. HenoBa. Cucrema 3a u3mMepBaHe M KOHTPOJ Ha
nmapaMeTrpu Ha paborHaTta cpena. MexayHapoaHa Hay4Ha KoHpepennus ,,Y HUTEX
‘107, 19-20 moemBpm 2010r., I'abpoBo. CoopHuk nokiaagm, I'abposo, 2010, Tom I,
¢. 1-502 — 1-506.

[Tpennoxena e Web-6azupana cucremMa 3a U3MepBaHe U KOHTPOJ Ha ITapaMeTpH Ha paboTHa
cpenma: TeMmIiepaTypa, BIaXKHOCT, CKOpOCT Ha IBID)KEHHE Ha BB3IyXa M OCBETEHOCT. T e
m3rpazena Ha ocHoBata Ha Moxyiu tun EXPERT - EX9188END u EX9019+. M3non3Banu ca
cienaute ceHzopu: LMS0 3a temmeparypa, HUMICOR S6000 3a Bra)XHOCT, HETEKTOPHH
Moxymu T D6A-N Ha ocHOoBaTta Ha NTC-TepMUCTOPH 3a CKOPOCT Ha JABM)KEHUE Ha BB3IyXa
u ontuuHu censopu tun TSL 250. [lpuBenmeHu ca cTpykTypaTa Ha KOMYHUKallMOHHATa
MpeXa, alTOPUTBEMBT IIpH 00paboTKa Ha 3asBKM C KOMAHIIU U JIOTHYECKUAT MOJeN Ha 6a3aTa
JTaHHU, B KOSITO C€ 3aIMCBaT IOIy4YCHHUTE OT M3MEpBaHMATA pe3yiTaTH. 1e3u maHHM Morat
JIOITBTHUTENHO J1a ce 00padoTBaT U Ja ce pealu3upa KOHTPOJ Ha MapaMeTpuTe B 3aJaJleHU
I'PaHHIIH.

24. Nenova, Z., T.Nenov, S.Kozhukharov, N.Nedev. Humidity sensing element besed on
Ce-doped SiO, films prepared via sol-gel method. 9th Summer School - Advanced
Aspects of Theoretical Electrical Engineering Sozopol '2012 , 07.09.12 - 09.09.12,
Sozopol, Bulgaria. Proceedings, 2012, p.74-79.

The present paper proposes humidity sensing elements developed using a sol-gel method to
deposit SiO, films with additions of Ce-compounds on alumina substrates. The samples are
sintered at temperatures 400°C and 800°C in order to investigate its influence on the
properties and characteristics of the sensing elements. The surface morphology, chemical
composition of the films, and their electrical characteristics have been investigated. EDX and
a point-quantitative analysis confirm that the crystals obtained from the sol-gel derived films
are built from Ce, Si, and oxygen. SEM—images of the surface of prepared samples show that
after sintering at 800°C, the respective crystals and intercrystalline areas have larger sizes
than after sintering at 400°C and this affects the electrical properties of the samples. The
correlation between intercrystalline area size and sensitivities to the humidity corresponds to
the water vapor adsorption mechanism described in the paper. On the basis of the electrical
characteristics it was concluded that the samples sintered at 400°C have better properties and
they can be used as sensing elements in the range 15...93%RH, compared to these sintered at
800°C, which can be used as switch-elements for humidity sensing.

25. Henes, H., 3.HenoBa, T. Henos. IIue3orpancdopmaTopeH 4yBCTBUTE/ICH €J1€MEHT 32
BJaxXHOCT. MexayHapogHa HaydHa koHgepenunus ,,YHUTEX ‘12”, 16-17 HoemBpHu
2012r., I'abpoBo. CoopHuk nokaaau, I'adbposo, 2012, Tom I, c. I-583—1-586.

[Mue3oTpancopmMaTopHUTE €IEMEHTH CE€ U3IMONI3BAT YECTO 32 M3MEpBaHE HAa CTATUYHU CHIIH,
HansgraHus @ Jp., HO BB3MOXHOCTTA 3a MPHUIOKEHHETO HWM KaTro BJIAro4yBCTBUTEIHU
eJIeMeHTH € c1ado u3cienBana. B HacTosmara paboTa ce mpeaara YyBCTBUTENICH €IEMEHT 3a
BIQXXHOCT, M3TOTBEH HA OCHOBAaTa Ha MHE30TpaHCHOpMATOpP C HAHECEH BIAroajcopOmpary
cio#t ot mommBHHUIOB ankoxonl (PVA). PazpaboreHa € KOHCTPYKITUS HAa CEH30PHUS €IEMEHT
U ca wm3cinenBaHu oOpasmu ¢ pamuyHa (opma. IlomydeHw ca amMIUIMTYIHO-YECTOTHH
XapaKTePUCTHKU Ha MHE30TPaHC(HOPMATOPHHUTE UyBCTBHTEIHH E€IEMEHTH C HAHECEH CIIOH,
KaKTO M 3aBHCHMOCTHTE Ha M3MEHEHHETO Ha M3XOJHOTO MM HaIpeXEeHHE IPH IpPOMsSHa Ha
OTHOCHTETHATA BIAXHOCT. Pe3ynrarure mokazpar gobpa UyBCTBHUTETHOCT Ha IPEIOKEHUTE
He30TpaHCc(HOPMATOPHHU €IEMEHTH 32 BIAXKHOCT.




LB. IIYB/IHKAIITHH B TEMATHYHO HAIIPAB/IEHHUE ,METO/IH H CPE/[CTBA 34
EJIEKTPUHYECKH U3SMEPBAHHUA HA I'A30BH KOHIIEHTPAITUH”

CraTun B ciucanus ¢ Impact Factor

26. Nenova, Z., G.Dimchev. Compensation of the Impact of Disturbing Factors on Gas
Sensor Characteristics, Acta Polytechnica Hungarica, 2013, Vol.10, No 3, pp.97-111. (IF
0.385)

Methods for gas control have been extensively developed for the monitoring of air quality, for
gas leak control, for the development of ‘electronic nose’ systems, etc. Metal oxide gas
sensors have been widely used in particular. However, apart from changes in the controlled
gas concentration, changes in their parameters also depend on ambient conditions. The main
impact comes from temperature and humidity. Therefore, the compensation of these
disturbances is important for increasing the accuracy of concentration measurements of the
controlled gases and the reliability of control. The present paper proposes a method for
compensating the impact of disturbing factors on gas sensor characteristics using artificial
neural networks (ANN). The method is based on a three-dimensional approximation of these
characteristics employing an ANN. The method is implemented in two stages: training of the
ANN, and real measurement and control of gas concentration. It is applied to the control of
methane concentration by gas sensors TGS813 and TGS2611. A trained ANN with back
propagation of error with two hidden (input and intermediate) and one output layers has been
obtained. The results obtained confirm the applicability of this method. The normalized error
after compensation for measurements that were not part of the ANN training, is from -0.05%
to +0.35% for sensor TGS813 and from -0.1% to +0.3% for sensor TGS2611.

CraTtum B HAIIHOHAJIHH CITHCAHHUA

27. lamues, I'., 3.HenoBa, T.Henon. M3rpaxxnane Ha 0e3:KMYHA CEH30pHa Mpexa 3a
MOHHTOPHHI Ha ra30BH 3aMbpcsiBaHHA. ABTOMAaTHKA H HHGopmaTuka, 2011, No 4, c.18-
22.

C 06Bp30TO pa3BUTHE Ha CHBPEMEHHATA HHIYCTPHUS IPOOIEMBT C EKOJOTHYHOTO 3aMbPCSIBaHE
CTaBa BCE II0-CEpHO3E€H. BpemHuTe 3aMBpCHUTENM B OKOJHATA Cpella CEpHO3HO MOXE Ja
YBpEIAT YOBEIIKOTO 31paBe. 3aToBa € HEOOXOMUMO Ja ce CIEIIT KOHIICHTpAlluUTe UM BBB
BCEKH eIWH MOMEHT. B Hactosmmara pabora e mpeicTaBeHa Oe3KHYHa CEH30pHA Mpexa 3a
CIelCHE Ha HIKOM BUJOBE BpEOHH 3aMBPCUTENHM, CBBP3aHH C TOIIOCHEPreTHKATa.
Pasriiemanm ca ocobeHocTuTe Ha TexHoyorusaTa ZigBee. PaspaboTen e Moayn 3a u3MepBaHe
KOHIICHTpaluATa Ha CEpPeH AWOKCHI U BEriIepoaeH auokcun (HS-135), BermeponeH oxcun
(TGS 2442), azoten muokcun (MICS-2710), o3ou (MICS-2610), cepoBonopon (TGS 2444) u
neTuBH opraHuyHu chenuHeHus (MICS-5521). MoaynbsT BKIIOYBaA U CEH30p 3a U3MEpBaHE
Ha Temmeparypara u Biaxuoctta (SHT11). PaspabGorern e xoopmunartop, ¢opMuparn
Oe3xMYHaTa CEH30pHA Mpeka M € II0OKa3aHa CTpyKTypara Ha MpexkaTa. 3a HadaJHo
KOHQUTrypUpaHe Ha KpalHO YCTPOHCTBO (CEH30pEH MOMYJ), MapUIpyTH3aToOp MM
KOOPAMHATOP € U3MOJI3BaH MporpaMHusT npoaykt X-CTU.

Crarnu B HAYYHH TPYAOBE H H3BECTHUHA HA YHUBEPCHUTETH B B'b.ﬂl"apl/lﬂ

28. T'eoprues, I'., 3. Henoa. KoHTpos Ha KadecTBOTO Ha BBb3AyIIHATA Cpela B
3aTBopenu nomemennsi. Hayann tpynose Ha Pycenckn yHuBepcurer ,,Anrej Koaues”,
2012, Tom 51, cepus 1.2, ¢.212-216.

KOHTpO.TI'BT Ha Ka4yeCTBOTO Ha BB3JAYIIHATA Cpcla € BaXHa 3alada C HEJ Ch3JJaBaHC Ha
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3IpaBOCIIOBHU M 0€30IIaCHH YCJIOBHS Ha TPYJ B 3aTBOPEHH MOMelleHus. B Hacrosmara
paboTa e HampaBeHO 00O0O0IIEeHHEe Ha OCHOBHHUTE THIIOBE 3aMBPCHUTENIH Ha BB3Jyxa B O(HCH,
YUWIMINA ¥ JKUIUINHY [TOMEUICHUS U ca CeJIeKTHpaHU Hai-pa3snpOCTpaHEHHUTE XUMHYECKU
3ambpcutend. OT T4x JeTnuBuTe opraHudHu chenuHeHus (VOCs) ce xapakTepusupar ¢
6orato THIIOBO pa3HOOOpasWe M MHOXXECTBO H3TOYHHUIM KAaTO HMAaT CHJIHO HETraTHBHO
BB3JIefiCTBHE BBPXY UYOBEIIKOTO 31paBe. HampaBeHa e 06o0mena kinacuduxanus Ha Ha-
YECTO CpeIlaHUTE B YKa3HUTE TUITOBE 3aTBOpeHH nomernenus VOCs.

IIpemnara ce KOMIIOTHPHO Oa3MpaHa cHCTeMa 3a KOHTPOJI Ha MapaMeTpu Ha BB3AyIIHATA
cpella Ha OCHOBaTa Ha MOJIyYJI 3a U3MEpBaHE Ha TEMIIEpaTypa M OTHOCUTEIIHA BIAKHOCT THII
T9600 (GE Measurement and Control) u momyn Tum AS-ML (Applied Sensor) 3a
nerektupane Ha CO, ¥ JeTIMBH OpPraHWYHH CHEIUHEHHS 4Ype3 IpUBEXKIaHE Ha
aHanu3upaHuTe cheauHeHns KbM CO,-eKBUBAJICHTHU €IWHUIM. 3a ylpaBjieHue Ha padorarta
Ha cucTeMara € pa3paboTeH BUpPTyaJeH HHCTPYMEHT Ha OCHOBaTa Ha NPOTPAMHHUS IMAKEeT
LabVIEW, mno3BossBain chOWpaHe Ha IaHHH, 00paboTKa, BU3yalM3alldsd W KOHTPOJ Ha
yKa3aHUTe TapaMeTpH Ha Ka4eCTBOTO Ha BH3JyIIHATA CpeJia.

29. HenoBa, 3., I'. /lumueB. Pazno3naBaHe Ha razoBe ¢ NOMOINTA Ha H3KYCTBEHH
HeBpoHHn Mpexu. M3sectust Ha TY — I'aGporo, 2013, No 45, ¢.45-50.

WsmepBaneTo Ha mapaMeTpuWTe Ha BB3IAYIIHATA Cpela € H3KIIOYHTETHO BakKHA 3ajava,
CBBp3aHa C OIIa3BaHETO HA OKOJHATA Cpena U 3[paBeTO Ha YOBEKa, KAKTO U C OCUTYPSIBAHETO
Ha 3/IpaBOCIIOBHU M O€30TacHM ycJoBUS Ha TpyX. [IpenrnoskeH e METOJ 3a pa3lo3HaBaHE Ha
ra3oBe ¢ KOMIICHCHpaHE Ha BIMSHHETO Ha TEMIIepaTypaTa U BIAKHOCTTA M ONpeessHe Ha
razoBaTa KOHIIGHTpallus Ha OCHOBaTa Ha W3KYCTBEHH HeBpoHHH Mpexu (MHM).
IIpenmaranuaT MeTOJ c€ OCHOBaBa Ha M3MOJ3BaHEeTO Ha otxenHu MTHM: 3a pasmo3HaBaHe Ha
ra3oBeTe U 3a OIpE/eIIsIHe Ha KOHIIEHTpaIlUATa, ChOTBETHO. Besika eqHa oT MpexuTe paboTh
B JlaBa eTana: oOydeHHe U pealHO M3MepBaHe. MeTOoNbT € pealu3upaH 3a pa3llo3HaBaHE Ha
ra3oBe — MEeTaH, U300yTaH 1 BOJOPO]I ¢ IoMoInTa Ha razoBu censopu tan 1TGS813, TGS2610
TGS2611. Ilonyuena e MHM1 3a pasmo3HaBaHe Ha ra3oBe ¢ 0OpaTHO pa3lmpoCTpaHEHHE Ha
rpelkara ¢ JOBa clIos — CKpuUT U m3xoneH. llpu mpoBepkara Ha JOCTOBEpHOCTTa Ha
pa3no3HaBaHe IIOCPEICTBOM OOydyeHaTa HEBPOHHA Mpexa Ha HAOIIONEHHS OT pa3IHIHHTE
IpyIlH, HeydacTBalld B OOydYeHHMETO, € IIOJMydyeHa IIpaBUIHA KJIacUpHUKalUs Ha Te3HU
Habmonenus. Cren knacuduiipaHeTo Ha BHJA HA ra3a KbM JaJieHa Tpyla, ce Ompeless
KOHIIEHTpanusara My. 3a Ienra € mposeneHo oOydenue Ha MTHM?2 mo xapaKTepUCTHKHTE 3a
cersop TGS2611. Ilpu ToBa ce U3BBpIIBA TPUMEPHA ANpPOKCUMAIIHS HA XapaKTEPUCTHKUTE
My C IeJ KOMICHCHpaHe Ha BIMSHUETO Ha TeMIepaTypaTa M BIaXHOCTTa. BenenctBue Ha
npoBeneHOTO oOyueHue e momydena UHM?2 ¢ o0paTHO pa3mpocTpaHeHHe Ha TpelkaTa ¢ TpU
CJIOS — 1B CKPUTH (BXOIEH, MEXXIMHEH) U €IUH M3X0JIeH. [IpeioskeHIsT METOI TI03BOJIsIBA
pa3no3HaBaHEe Ha yKa3aHUTE ra3oBe U KOMIICHCHpaHE Ha BIMSHUETO Ha TemIepaTypara u
BIIAXKHOCTTA KaTo IpUBeAeHAaTa Ipelka € B quanasona ot -0.21% mo +0.28% npu MetaH, oT -
0.04% no +0.48% - mpu u306yTtan u ot +0.5% mo +0.29% - pu Bozopo .

Jlok1agu Ha MEeXIYHAPOAHH KOHepeHIINH B Ty:KOHHA

30. Nenova, Z., G. Dimchev. Compensation of the impact of temperature and humidity
on gas sensors. XLVI International Scientific Conference on Information,
Communication and Energy Systems and Technologies - ICEST 2011, Serbia, Nis, June
29 — July 1, 2011. Proceedings of Papers, Vol.2, pp.287-290.

Metal oxide gas sensors have been widely used for gas control and monitoring of air quality.
However, the resistance changes of these sensors depend not only on controlled gas
concentration, but also on temperature and humidity. Therefore, the present paper proposes a
method for compensation of the impact of temperature and humidity on gas sensors on the
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basis of artificial neural network (ANN). A scheme of the implementation of the method and
the respective input and output parameters for measurement and control of a gas pollutant are
shown. The compensation method is applied on the control of methane pollution by gas
sensor TGS813. The algorithm of compensation and results are presented.

Joxnaam Ha MexXTyHAPOTHH KOH(pepeHunu B brarapus

31. UBanos, C., 3. HenoBa. Cenzopen MoyJ 32 KOHTPOJ Ha razope. MexIyHapoaHa
HayyHa KoH¢pepenuusn ,,YHUTEX 107, 19-20 noemBpu 2010r., I'adbpoBo. CoopHuk
aokaann, I'adbposo, 2010, Tom I, c. 1-524 — 1-527.

Pa3paboTen € Momyn 3a KOHTpOJ Ha ra3oBe, BKJIIOYBAIl ceH30pH 3a ra3 tunm 1GS826 (3a
amoHsk), TGS842 (3a meran), TGS4161 (3a BeriepomeH muokcun), TGS822 (3a mapu Ha
OpPraHWYHHM Pa3TBOPHUTENH, JIETIMBH BEIIECTBA, JIECHO 3ananmumu razose u CO), Temneparypex
cerzop TC 1047 u enexTpoHHa cxeMa 3a yIpaBJeHHE Ha MOATPSBAHETO HA HarpeBaTeInuTe Ha
ra3oBUTE CEH30pH. Bph3kara Ha MOJAylna C IEpPCOHAJIEH KOMIIOTHD € peanu3upaHa
IIOCPEICTBOM MOIyNl 3a chOupaHe Ha naHHu u ympasieHue NI USB-6008 (National
Instruments). MoxynsT ce ympaBmiBa nocpeactBom LabVIEW Buptyanen HHCTpyMEHT,
KOMTO ce M3mo3Ba 3a KOHGUrypupaHe Ha H3MepBaTeIHus Iporec. B yacTHOCT upe3 Hero ce
3a7aBa OpOsIT Ha M3MEPBAHUATA 32 BCEKU KaHAII U BPEMETO MEXAY JBE M3MEpPBaHHS, KAKTO U
TeMIeparypara Ha NOATpsBaHe Ha HarpeBarenure. ChOpaHWTE NaHHU CE€ BH3YAIU3UPAT U
Morar Jia ce 3aIicBar BbB (aii.

32. T'eoprues, I'., 3.HenoBa. KoHTpos1 Ha 3aMbpcuTeIH Ha BB3AyIIHATA cpela B
3aTBOpeHH noMemeHnus. MexayHapoaHa Hay4dHa KoHdepenuus ,YHUTEX’12”, 16 — 17
HoemBpH 2012, I'adposo. Coopunk noxaamau, 'adbposo, 2012, Tom I1, c. I1-371 — 11-376.

Paznuuam mapameTpu W MHOXKECTBO 3aMbpcHTEN GopMUpaT KaueCTBOTO Ha BB3AyIIHATA
cpela B 3aTBOpPEHHM NoMmelneHus. basupaiiku ce Ha H3ClIeIBaHMS, IPOBEACHH OT peaulia
OpraHu3alliy U JIaOOpaTOPHU IIEHTPOBE IPHU OIEHSIBAaHE HA KAUeCTBOTO HA BB3IyXa, KaKTO H
Ha CTAaHIAPTH M IPEHOPBKH 3a KAYeCTBO HAa BB3AYIIHATA Cpela, ca HaIpaBeHH O0O0OOIICHH
KIacupUKanuye Ha: OCHOBHUTE KATETOPHH 3aTBOPEHH IIOMEINEHHUSI, OCHOBHHUTE TPYIH
3aMBPCUTENH B TSIX, KaKTO U Ha JICTIMBHU OPTaHUYHU CHEIUHEHUS, IPUCHCTBAIIM B J1BA U TPH
tuna nomemeHus. OOoOmeHM ca INaBHUTE M3TOYHHMIM HAa XMMHUYECKH 3aMBbpPCUTEIH.
[IpuBexxmar ce Mepkd 3a peAylupaHe Ha HHUBaTa Ha 3aMbpCsSBaHe W TNOHOOpsBaHE Ha
KauecTBOTO Ha BB3J[yXa B 3aTBOPEHM MoMelleHus. B Ta3u Bph3Ka ce mpemiiara KOMIIOTBPHO
OasmpaHa cuCTeMa 3a CJeleHe W KOHTPOJ Ha XHMHYECKH 3aMBPCHTEIH B 3aTBOPCHH
IIOMEIIEHNUs U OCHOBHH (DaKTOpH Ha MHKpOKIMNMAara — TeMIeparypa U OTHOCHTEIHA
BIIAJKHOCT.

L.C. IIYBITUKAIIUHU B TEMATHYHO HAIIPAB/IEHUE ,,BUPTYA/IHU METO/H U
CPEJ/[CTBA 34 HU3MEPBAHE HA EJIEKTPUYECKH H HEEJIEKTPUHYECKH
BEJIHYUHHU H OBPABOTKA HA JJAHHH”

Cratum B YY/KACCTPAaHHHU CITMCAHUA

33. Nenova, Z. Virtual Instrumentation in Measurement Technology Training. Journal
of the University of Applied Sciences Mittweida, 2002, No 9, pp.122-127.

Rapid advance in virtual instrumentation over the last years has been the result of recent
development in modern technologies, especially in computers and IT. Apart from its use in
the control and monitoring of real objects, it can be applied in simulating the operation of
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various objects and in conducting virtual experiments with varying parameters.

The present paper proposes the MeasVI system for measurement technology training using
virtual instrumentation. The system has been developed on the basis of Microsoft Power
Point. It includes several basic sections: development of data acquisition and control systems;
design of virtual instruments based on the LabVIEW software package (including virtual
instruments for digital processing as filtering, determining a signal amplitude spectrum, an
auto- and cross correlation function, etc.), virtual laboratory practice for measuring electric
and non-electric quantities.

34. Nenova, Z., S. Ivanov. Virtual Instruments for Data Acquisition and Control,
Manufacturing Technology, Journal for Science, Research and Production, Vol.X,
Number special, December 2005, pp.139-142.

Virtual instrumentation is widely used along with the classic measurement instruments. It has
the flexibility to carry out various types of measurements and allows building of Internet
based virtual laboratories. The present paper describes several virtual instruments, based on
LabVIEW. They can be used with a wide range of sensors with polynomial, exponential,
logarithmic and rational-fraction characteristics. There is also the possibility for characteristic
approximation with an artificial neural network (ANN). Some of the virtual instruments can
perform multi-channel measurement. The sensors are connected to the PC via a module with a
serial interface RS-232. The module is designed on the basis of Microchip Pic16F876
microcontroller. The features of LabVIEW for building Internet based systems for remote
data acquisition and control have been used as well.

Crarud B HAIHOHAJIHA CITHCAHUSA

35. HenoBa, 3. Bupryajien mpakTHKyM 3a H3MepBaHe HA €JEKTPHYECKH BeJIHYHHH.
Cranpaprusanus, MeTpoJorus, cepruguxanus, 2004, No 4, ¢.27-31.

C pa3BuTHETO Ha CHBPEMEHHUTE MH(POPMAIIMOHHH TEXHOJOTMU HapacTBa IPHJIOKEHUETO Ha
BUPTYaJIHUS HHCTPYMEHTApUYM IIPU U3MEPBAHETO M KOHTPOJIA HA PA3/IMYHM BEIMYUHH Hapen
C TpaJWIIMOHHHUTE H3MEpPBATENHU CpeAcTBa. B HacTosmara paboTa ce mpemiara BUPTyaleH
nabopaTopeH NMpaKTUKyM, peanusupaH Ha Oazara Ha Microsoft Power Point u LabVIEW,
KOMTO MOXe€ J1a ce H3I0N3Ba B 00YYEHHETO IO eIeKTpHYEeCKH H3MepBaHMs. Peanmusupar ce
CHUMYJIaTUBHU M3MEpBaHMs Ha CBHIIPOTUBIICHUS ITOCPEICTBOM KOCBEHH METOIM U MOCTOBE 3a
IOCTOSHEH TOK, HAa MOIIHOCT ITOCPEICTBOM KOCBEHHM METOIH, Ha YeCTOTa upe3 QUrypH Ha
Jlucaxxy ¥ Ha (a30Ba pa3iIuKa ¢ €IHOIHYEB U JABYIHYEB OCIHIIOCKOIL.

36. Henoma, 3., H. MuikoB. BupryajieH NpakTHKyM 3a H3MepBaHe Ha HeEJeKTPUYECKH
Beanmauan. CTaHnapTa3anus, MeTpoJiorus, ceprudukanns, 2004, No 12, ¢.19-27.

B macrosmmara paboTa ce Ipeuiara BUpTyasieH JTabOpaTOpeH NPaKTHKyM 3a H3MepBaHEe Ha
HEeJIEKTPHYECKH BEIHYMHH, peanu3upad Ha 6a3ara Ha Microsoft Power Point u LabVIEW,
KOWUTO MOXeE Jla Cc€ H3MO0JI3Ba B OOYYEHHETO IO M3MEpBaHEe Ha HECNECKTPUUYESCKH BETHYUHHU.
Upes ynoben noTpebutencku uHTEpdEiic ce n3drupa CUMYIaTHBHO H3MEpPBaHE Ha OIpeelieHa
BEJIMYMHA: TEMIIEpaTypa, BIAKHOCT, HUBO, CHJIA M HAJSTaHE C U3IOJI3BAHETO HA Pa3JdIHH
u3MepBaTeHH IpeoOpasyBarenu. [lomxomsmmu mHOAMEHIOTa MO3BOJABAT H30MpaHETO Ha
omcaHWe Ha IPUHIWIA Ha JAeifiCTBHE Ha CHOTBETHHS IpeoOpasyBarel, CTapTHpaHe Ha
BUpPTyaJeH HHCTPYMEHT 3a paboTa UM ONHCaHUEe Ha TO3H MHCTPYMEHT.

37. HenoBa, 3., C. HBanoB. BupTryajHn HMHCTpYMeHTH 3a H3MepBaHe H KOHTpPO.JL
ABToMaTnka u nHdopmatuka, 2006, No 2, ¢.27-30.

BupTyasHUAT MHCTPYMEHTapuyM IIO3BOJIIBA TOJIIMAa TI'BBKABOCT IPH IPOBEXJAHETO Ha
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M3MepBaHMATa, KOHTpOJIa H yrpasieHueTo. Ha ocHoBata Ha nporpamuus naketr LabVIEW B
HacTosIara padora ca pa3pabOTeHH BUPTYaJlHH HHCTPYMEHTH, II03BOJIABAIM M3MEpBaHE U
KOHTPOJI Ha €JIEKTPHYECKHU U HEETIEKTPHUECKH BETMYNHU OT CEH30PH C pa3InyHU QYHKIIUHU Ha
npeoOpa3zyBaHe: NOJMHOMHAIHA, €KCIIOHEHITHAHA, JJOTapUTMHUYHA, JpOoOHOpallMOHAIHA HIIN
alpOKCHMHpaHa II0 33JaJCHHd EKCIIEpUMEHTAJIHH TOYKM C HEBpOHHa Mpexka. Kato
uHGOpPMaTUBEH IapaMeThp MOXE Nla Ce HM3II0JI3Ba HaIpeKeHHe, YeCTOTa MIIM MHTEpBal OT
Bpeme. Peammsupana e xoMmioTepHO OasupaHa cucrtemMa Ha ocHoBara Ha NI PCI-6023E
(National Instruments). IIpunoxenu ca Bp3MoxHOCTHTe Ha LabVIEW 3a opranumsupane Ha
Web-6a3upany n3MepBaHus 1 KOHTPOL

38. HenoBa, 3. WHrepHer-6a3upaHa H3MepBaTeJHa cHCTeMa. ABTOMAaTHKa H
undopmartuka, 2007, No 4, ¢.20 -24.

Ilpennoxena e MurepHeT-0a3mpaHa H3MepBaTellHA CHCTEMa, H3rpajieHa Ha OCHOBaTa Ha
MHOTO(QYHKIIHOHATHA IiaTka 3a croupane Ha qanau NI PCI-6023E, n3non3Bania cucteMHaTa
IIMHA Ha TepcoHANHHsA KoMImoThp M u3MepmareneH USB-momym NI USB-6008 (National
Instruments). 3a ympaBnenue Ha paboraTa Ha cucTeMara ca paspadorenu LabVIEW
BUpPTyallHH HHCTpyMeHTH. llpuBeneHu ca xapayepHaTa M codTyepHaTa CTPYKTypH Ha
cucremara. CucremMara IO3BOJIIBa MHOTOKAaHAJTHO HM3MEpBaHE HA HAlpEXXEHHE, YEeCTOTa,
UHTEpBa]1 OT BpeMe, TeMIepaTypa, OTHOCHTENIHA BJIAXHOCT M E€HEPreTUYHAa OCBETEHOCT.
Pesynrature ce Bu3yanm3upaTr IOCPEIACTBOM BHPTYaIHH OCIMIOCKOIM, AHAJIOTOBH M
G poBu uHAMKaTOpU. PaspaboTeHuTe BUPTYalHH MHCTPYMEHTH Ca TECTBaHH 3a padoTa OT
OTJaJIedeHy noTpeduTenyu nocpeactsoM MuTepHeT.

39. Henoga, 3, C. BanoB. BupTyajen HHCTpyMEeHTAPHYM 32 H3MepBaHe H KOHTPOJI Ha
OCHOBATA HA CEH30pH ¢ HHTepdeiic I’C. ABTOMaTHKA H undopmarTuka, 2010, No 1, ¢.39-
42.

Pemuia GUpMY IIpeyiaraT ceHsopu ¢ madpoB uaTepdeiic I°C. ToBa ylIecHSBa BKIIOYBAHETO
UM B IIU)POBU ¥ KOMITIOTHPHO 0a3MpaHU CUCTEMH, Ype3 KOUTO Ce pelIaBaT pa3IudHy 33Jaud
3a U3MepBaHe, KOHTPOJI M aBToMaru3anus. B HacTosmara paboTa ce npezara uaMepBaTesHa
cHUCTeMa Ha ocHoBaTa Ha crnenumammsupan moxys NI USB-8451 u cenzopu 3a TeMmepaTypa
i AD7416 u Ha cBeTiMHEHA HHTEH3UBHOCT THO TSL2561 ¢ mHTepdetic I°C. C momorra Ha
LabVIEW ca pa3paboTenn ch0TBeTHU BUpTyanHu uactpyMentu (BM). [Ipu BkmouBanero Ha
cernzopu AD7416 BU mozBonsBaT e€nHO- ¥ MHOTOKAaHAJIHO H3MEpBaHE Ha TeMIEparypa,
HEWHUS KOHTPOJI B 3aJaJieHH OT NOTPeOUTENs IpaHMIM, ONpENeIsHE Ha CTaTHCTHYECKH
OLIEHKH, KaKTO ¥ MOHHTOPUHI ¥ BH3YyaJIH3HMpaHE Ha IOJIyYEHUTE PE3yNTaTH BBB BPEMETO.
ITpu BkmrouBanero Ha ceHzopu TSL2561 ¢ momomra Ha BU e BB3MOXHO cleneHETO Ha
OCBETCHOCTTa B JaJCHH TOYKH Karo IIpelaBaTelHaTa (YHKIMS CBOTBETCTBA Ha
YyBCTBUTEIIHOCTTA HA YOBEUIKOTO OKO KBM CBeTNIMHAaTa. IIpH CHBMECTHOTO BKIIOYBAHE Ha
TO3M THII CEH30PH € BB3MOXKHO IIPOBEXTAHETO Ha KOHTPOJI 3a CHOTBETCTBHETO Ha
TeMIIepaTypara U OCBETEHOCTTa B paOOTHHTE MOMEIIECHH Ha HOPMHUTE, KOUTO C€ OIPEAEIAT
ot cragaapture. Pazpaborenure BU Morar jgecHo u ynoOHO na ce Monuduiupar 3a pabota ¢
pasimmuEE censopy ¢ mHTepdeiic I°C KaTo ce M3MEHST CHOTBETHHTE apECH H 3aJOKEHHST
BUJ QyHKIHY Ha mpeoOpa3yBaHe.

Jlok1aau Ha MeKTyHApOAHH KOHGepeHINH H CHMIIO3MYMH B bbiarapus

40. HenoBa, 3., H. MunakoB. BupryaneH HHCTPpYyMEHTapuyM HpH H3MepBaHe Ha
HeeJIeKTPpUYeCKH BeJuunHH. MexayHapoaHa HayuHa koHpepenmus “YHUTEX 04”7,
18-19 noemBpu 2004, I'adposo. CoopHuK AokaaaH, I'abposo, 2004, Tom I, ¢.I-77 — 1-80.

B nactosmata pabora ca npuseneru LabVIEW BupTyanHu uHCTpyMeHTH (IIpeIHH ITaHEIH U
OIOKOBHM IHarpamyl) 3a CHMYJIAaTHBHO HM3MEpBaHE HAa PEIHIa HEEISKTPHUYCCKH BEIWYMHU.
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IIpencraBennute BUpTyalHU HHCTpyMeHTH (BU) mo3BossiBaT cuMyiupaHe Ha M3MEpBaHE Ha:
TeMmIepaTypa ¢ TEPMHCTOPH; OTHOCHTEIHA BIAXHOCT ¢ MMIIEJAHCHU KEpaMHUYHU CEH30DH;
HUBO Ha T€YHOCTH C KalallUTUBHHU NpeoOpa3yBaTeid; CUia C TEH30PE3UCTOPH, BKIIIOUCHH B
MOCTOBa CXeMa; HaJffaHe ¢ NHe30TpaHchopMaToOpeH UyBCTBUTENCH eneMeHT. Ilpu
pa3paboTBaHeTO Ha OOKOBHTE AuarpaMu Ha BU ca u3mon3BaHU peanHy XapaKTEpUCTHKH Ha
HU3MepBaTeHN ITpeoOpa3yBaTely, ONMCAHN ¢ AHATUTHYHY 3aBUCUMOCTH WM allpOKCUMUPAHU
C TOJIMHOMH, TIOJIy4YeHH II0 MeToJa Ha Hali-MaJKuTe KBaJpaTH. BupryamHusT
HHCTPYMEHTapUyM MOKe €(eKTHBHO Jla Ce M3II0JI3Ba KaTo CPEeICTBO 3a 00ydeHue, IIpU KOeTo
yIo0HO MOXe Jla ce U3CleIBa BIMIHUETO B INMPOKH MPaHULY Ha PAa3INdHU apaMeTpH, KOETO
HEBUHArHU € JIECHO Peal3yeMo B peajeH eKCIepuMeHT. ToBa ImpaBU Bb3MOXKHO CBBP3BAHETO
Ha TEOPETUYHHUTE IIO3HAHUS C OYAKBAHUTE EKCIEPUMEHTAJHU pe3yJTaTH U II03BOJIIBA
CaMOCTOSITETHO IIPOBEXXJaHEe Ha IOATOTOBKA HA 00yJaeMHusL.

41. Henoga, 3., /1. lleneB. BupryajieH NpakTHKYM no nH(poBH cXeMH H ycTpoiicTBa.
Mexaynapoasa Hay4dna koHpepennus “YHUTEX <057, 24-25 noemspu 2005, I'a6poso.
CoopHuk goxaaau, I'abposo, 2005, Tom I, ¢.I-330 — I-334.

B mactosmara paboTra ce mpeanara BUpTyaJleH IPaKTHKyM, pa3paOOTeH Ha OCHOBaTa Ha
Microsoft Power Point, mo3BoisgBain TeopeTHYHO 3alo3HaBaHe C paboTara Ha OCHOBHHU
JIOTHYECKH €IEMEHTH, KOMOMHAIIMOHHN U MOCIEeOBATETHOCTHH JIOTUYECKU CXEMH, IU(PPOBO-
aHAJIOTOBH U aHajoroBo-nudposu npeodpasysarens (ILIAIl u AIIII), kakTo U cumymanus Ha
pabotara uM. 3a a MOXE Ja ce IPOCiIequ AECHCTBHETO HA TE3W CXEMH M yCTPOWCTBa ca
pa3paboTeHN CHOTBETHH BHUPTYaJIHU HHCTPYMEHTH Ha OCHOBaTa Ha IIPOTpPaMHHS IaKeT
LabVIEW. 3a AIIII ca npenBuaeHH BB3MOKHOCTH 32 CHMYJIHpaHe Ha paboTa B pexXUMHU Ha
pa3rpBalio Pa3BHOMEPHOCTHIIATHO, Pa3rbBAI0 MOPAa3psIHO U CIEASINO YpaBHOBECSBAHE.
[MoTpeburenckust uaTEpdEiic € ynodeH u JeceH 3a paboTa KaTo ype3 OyTOHU U XUIEPBPH3KH
MOJKe Ja ce U30upaT pa3iIudyHH pa3[eNd U MoApa3fed, KakTo U J1a Ce CTapTHpaT IPOrpaMu U
¢aitnoBe. [IpakTHKyMBT JaBa BB3MOXXHOCT CHINO 3a pealHO YIpaBIeHHE Ha LUPPOBH
BXOJIOBE/M3XO B KOMIIOTHPHO Oa3mpaHa CHCTeMa Ha OCHOBaTa Ha MHOTIO(GYHKIHOHAJHA
wratka NI PCI-6023E (National Instruments).

II. KHUTH

42. Nenova, Z., B.Miule. Measurement and Control. Part One: Measurement. Gabrovo,
Alma Mater International, 2001.

Over the last years the rapid development of computer science and the broad use of personal
computers (PCs) resulting from their ever more growing possibilities and affordable prices
have determined some new aspects in the development of information processing
technologies, and, respectively, of measurement and control systems. The application of
computer-based measurement and control systems known as PC-based data acquisition and
control systems built up on the basis of special PC-boards, modules and components, has
become indispensable and of utmost importance. There is such a wide variety of PC-boards,
modules, components and software that users may be embarrassed when deciding on the
configuration of systems for specific application or can be led to a less satisfactory choice.
The book studies the structure of PC-based data acquisition and control systems, their basic
components and configurations, the ways of building up their input/output sub-systems, and
gives a classification of the hardware offered; on the basis of samples of PC-boards/modules
and specialized software supplied by leading manufacturers are discussed various approaches
and opportunities for data acquisition and control, advantages and disadvantages of their
application, as well as criteria to select them. These approaches can be applied both in new
developments and in the fast and easy orientation in the field of hardware and software
offered, as well as in the selection of the best variant for each specific case.
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Section I treats a general schema for building up PC-based data acquisition and control
systems studying their basic components and functions. Section II gives the possible
configurations of these systems, as well as the part each basic component plays in them.
Section IIT discusses the organization of multi-channel sub-systems for data acquisition and
control, and in particular — various input/output sub-systems basic for the PC-boards and
modules. A classification is made of the offered PC-boards, modules and components for data
acquisition and control as on the basis of examples in each group, a variety of circuits and
approaches to implementation, possibilities, advantages and restrictions is illustrated. Section
IV provides examples of frequently used software packages for operating maintenance of the
considered systems under DOS or Windows. The examples illustrate the broad scope of
possibilities ensured by the application of PC-virtual instrumentation. Section V discuses the
major criteria to be applied in the selection of data acquisition and control PC-hardware since
the demand for the highest indicators of all parameters leading to exorbitant prices is often
ungrounded. On the other hand, the inaccurate read-out of some indicators (e.g., the sampling
rate for each channel depending on the number of the channels used) may actually lead to an
impossibility to solve the problem set. Section VI treats smart sensors, PC-interfaces and
buses.

The book is used in courses for computer based measurement technology and automation.

III. Y4EFHHUIIU H YYEBFHO-METO/UYHH I1OCOBHA

43. a. Henona, 3., C.ABanos, T.HenoB. CeH30pH B HHAYCTPUAJIHATA ABTOMATH3ALMS.
I'a6poBo, Exc-Ilpec, 2011. (ua S e3uka)

6. Nenova, Z., S.Ivanov, T.Nenov. Sensors in industrial automation. Gabrovo, Ex-
Press, 2011.

B. Nenova, Z., S.Ivanov, T.Nenov. Sensoren in der industriellen Automatisierung.
Ex-Press, 2011.

r. Nenova, Z., S.Ivanov, T.Nenov. Andurid Toostusautomaatikas,Tallinn, 2011.

. Nenova, Z., S.Ivanov, T.Nenov. I sensori nell’automazione industriale. Ex-Press,
2011.

PasBuTHeT0 Ha WHAyCTpHAJTHATA aBTOMATH3alldsd € CBBP3aHO C pa3pabOTBAHETO Ha
ABTOMATHU3UPaHH CHCTEMH 32 yIpaBIICHHE Ha Pa3IMYHU TEXHOJOTMYHHU IPOLECH U MAIIMHH.
3a moiy4yaBaHe Ha WHGOpMAIMsS 332 CBCTOSHHETO HA YIPaBIIBAHUTE OOEKTH CIyXKaT
censopure. [lopaau ToBa Te ca €JIEMEHTH OT CHCTEMHTE 3a yIpaBleHHE, NpeoOpasyBallu
KOHTpOJIMpaHaTa BelIWYMHA (TeMieparypa, HaliraHe, BIaXXHOCT, IIOTOK H Jp.) B CHIHAI,
ynoOeH 3a u3MepBaHe, ChbXpaHiIBaHE U 00paboTKa.

B TI'maBa I e pasrimenana kinacupukanusra Ha CEH30DHTE M M3HCKBAHMATA KBM THX.
[IpencraBeHu ca OCHOBHATE IPUHIUIY HA QYHKIMOHUPAHETO MM.

OGektr Ha pasmiexgane B [maBa Il ca TemmeparypHuTe ceHsopH. Ommcanu ca
TEPMOETIEKTPUUECKIUTE U TEPMOPE3UCTOpHHUTE INpeoOpasysarend. Pasrnemanm ca ChINO
TEPMOJIHOAUTE, TEPMOTPAH3UCTOPUTE M UHTETPATHUTE TEMIIEPATYPHH CEH30PH.

B I'masa III ca ommcaHM CEH30pH 3a CHJa M MEXaHWYHU HampexeHus. lIpencraseHu ca
TEH30PE3UCTOPHUTE, MIHE30€IEKTPUICCKUTE 1 MarHUTOSIAaCTHYHNUTE IIpeoOpa3yBaTeIH.

I'masa IV pasriexxma ceHzopuTe 3a Haysirane. [IpeacraBeHn ca pa3iIMYHE THIIOBE CEH30DH 3a
HaJIIraHe — B3aMMHOHHIYKTHBHH, KaIlallUTUBHU, IHE30€ICKTPUYCCKU, TCH30PE3UCTHBHHU H
OIITUYHHU.

CeHnzopuTe 3a IOJIOXKEHHE, IPEMECTBAHE, CKOPOCT M YCKOpEeHHe ca pasrienanu B ['masa V.
OmpicaHd ca KOHTAaKTHHTE, IIOTCHI[MOMETPUYHM, WHIYKTHBHH, B3aMMHOMHIYKTHBHH,
KaNallUTHBHH, ONTHYHH, WHIYKIWMOHHH U  IIHE30€JIEKTpPHYECKH IpeoOpa3yBaTeln.
[TpencraBeHa € KOHCTPYKIUATA HA CEH30PHTE.

B I'maea VI ca pasrinenanu cenzopure 3a noTok. Onrcany ca poTallMOHHKTE, Ha OCHOBATa Ha
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H3MEpBaHe Ha HaATaHe, yJITPa3BYKOBUTE, MarHUTO-UHAYKTUBHUTE, KaJOPHMETPHYHUTE U
BUXPOBHUTE CEH30PH 3a IIOTOK.

B I'maa VII ca npencTaBeHn CEH30pHUTE 3a BIaXHOCT. J[aJleH! ca OCHOBHHUTE OIPECIICHH 3a
BJIQXHOCT ¥ KiIacu(UKaIMs HAa CEH30PHUTE 3a BIAXKHOCT. Pasrienanu ca pa3IM4HUTE THUIIOBE
CEH30pH B CHOTBETCTBHE C KIaCH(UKAIIHATA.

Cenzopure 3a perucrpupaHe Ha obOektu ca mnpenacraBeHu B I'masa VIII. Pasrnenanum ca
KOHTAKTHHUTE CEH30pH, CEH30pH 3a OJIM30CT U ONTUYHU CEH30PH.

B I'maBa IX ca mpenctaBeH# ra3oBute ceH3opu. HampaBeHa e kinacubukanys 1 ca pasriiefaHi
pa3IMYHUTE THUIIOBE Ta30BUTE CEH30pHM KaTo OCHOBHO BHHMAHHME € OTAEICHO Ha
METaJIOOKHUCHUTE.

B I'maBa X ca pasrienanu uHTepdeiicuTe, KOUTO ce U3I0N3BaT B ceHzopure. Ilpeacrasenu ca
OCHOBHHUTE ITMPpoBH HHTEPPENCH 3a KUYHA U Oe3KUIHA KOMYHHUKALUS.

3a mpoBepka Ha HHMBOTO Ha YCBOSBaHE Ha Marepuaja OT oOydaBaHUTE ca IpPEACTABEHH
KOHTPOJIHU BBIIPOCH II0 OTZEIHUTE IJIaBH.

VueOHUKBT MOKeE Ja ObJie M3MOJI3BaH OT CTYACHTH U CIIEHAIUCTH IIPX 00y4yeHHe B 00IacTH,
CBBP3aHH C MPHJIOXKECHUETO Ha CEH30pUTE B MHIYCTPHUAIHUTE CHCTEMH 3a YIPaBJICHUE H .B
o0yYeHHeTo MO0 HpOorpaMy 3a MOBHINABaHE Ha KBaduUKanusATa ¥ NpeKBalu(UKaIMsg Ha
paboTelTy B MaJIKU U CPEIHHU NPEATIPUITHS.

CepappxanueTo Ha ydeOHMKAa CHOTBETCTBA Ha ydyeOHaTa mporpaMa IO IUCIMILIMHATA
»/I3MepBaHe Ha HEeJIEKTPHUESCKH BETHYUHN U C€ M3II0JI3BA IIpU 00yYEHHETO Ha CTYAEHTH OT
CIIEIHATTHOCT ,,ABTOMaTHKa, HHPOPMAIIMOHHA U yrnpasisBamia Texauka”, OKC ,,6axanaBsp”
Ha TexHHUeCcKH yHUBEpcUTeT — ['abpoBo.

44. HenoBa, 3., I'. BesieB. 3MepBaHusl M KOHTPOJI B 6e30macHOCTTA Ha Tpyaa. I'abposo,
T'aoposo IlpunT, 2008.

V4eOHUKBT € IOCBETEH Ha H3MEPBAHUATA U KOHTPOJIA, CBBP3aHH C €IeKTPoOe30macHOCTTa Ha
paboTHOTO OOOpYyABaHE U (akTopuTe Ha paboTHATa cpelra KaTo OCBETEHOCT, MUKPOKIMMAT,
myMm, BHOpammud ¥ J1p. 3a BCEKH €IWH OT (aKTOpPUTE Ce Das[NIekKIaT OCHOBHMTE
XapaKTEPUCTUKY U TIapaMeTpH, H3MEPBATEIHN CXEMHU U YPEaH.

B I'maBa | e HampaBeHa kiacuduKaIys Ha MPEKUTE 32 HUCKO HAIIPEKEHHE M Ce pasriexia
M3MEPBAHETO Ha CHIIPOTHBICHUETO HA HM30JIAIHSTA, HAa JONMPHHU M KPadyHH HAIpPEXXEHU:d, Ha
3a3eMHTENH, Ha 0€30I1aCHO CBPBXHUCKO HAIIPEKEHUE U Ip.

B TI'maBa II ce pasrmexnar BBOPOCH OTHOCHO H3MEPBAHETO Ha HHTEH3WTETa Ha
€JIEKTPOCTATUYHH MOJIETA.

I'maBa III e mocBeTeHa Ha M3MEPBAHETO HAa OCBETEHOCT. TS BKIIIOYBA OCHOBHHU IIOHATHS H
BEJIMYHHK, BUIOBE OCBETJICHHE C HOPMATHBHH W3HCKBaHMS U HAa4yWHMA Ha OIpeJAeIsHEe Ha
OCHOBHHTE CBETJIOTEXHHYECKU IIOKa3aTeNM, KaKTO U HW3MEpBATEIHHUTE ypelAu M HAaYWHA Ha
U3MepBaHe Ha OCBETEHOCT.

I'maa IV BkmOYBa pasriexiaHe Ha H3MEpBaHE Ha IapaMeTpH Ha MHUKPOKIHMAT:
TeMIleparypa Ha BB3AyXa, OTHOCHUTEIHA BIAKHOCT U CKOPOCT Ha JBMIKCHHE Ha BB3IyXa.
Pasriexmar ce MeTomuTe 3a NMpOBEXXIaHE HA M3MEPBAHUATA M CHOTBETHUTE HM3MEPBATEIHH
ypeau.

I'maBa V BKIIFOYBA OCHOBHHM IOHSTHS, METOJIM U IIOCTAHOBKA 32 U3MEPBAHE HA BB3IEHCTBUETO
Ha ITyMa, KaKTO U CHbOTBETHUTE U3MEPBATEIHU CPEICTBA.

B I'maBa VI ce pasriexmaT OCHOBHHTE IapaMeTpH W BHIOBE BHOpanuy, HauMHHUTE Ha
U3MepBaHe Ha MapaMeTpUTe Ha BUOpAIMHK Ha ISUIOTO TSJIO M Ha IapaMeTpUTe Ha BHOpaIuy Ha
crcTeMara pbka-paMo. ITokazaHu ca OCHOBHH THIIOBE M3MEPBATEIIHU ypeAHW U CHUCTEMH 3a
U3MEpBaHEe Ha IMapaMeTpH Ha BUOpaIiy.

V3MepBaHusaTa Ha yKa3aHHWTE MapaMeTpPH ca BaXKeH €JEMEHT IIpH OLIEHKAaTa Ha PHUCKa Ha
pabOTHHUTE MECTa U OCUTYPSIBAHETO HA 3[[paBOCIOBHHU U 0€30IIaCHHU ycIoBHA Ha TpyX. ToBa e
aKTyaJleH BBIPOC B JAEHHOCTTA Ha BCSKA (UpMa M OTroBaps Ha HAIlMOHAJIHATA IIOJIMTHKA I10
0e30MacHOCT Ha TPYy/Ia, KOSTO € ChoOpa3eHa ¢ MeXXIyHApOHUTE HOPMHU B Ta3u 001acT.
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V4eOHUKBT € IpeAHa3HauyeH 3a CTYINEHTH OT CIEeIHanHOCT ,be3omacHocT Ha Tpyza”,
oOpa3oBareTHO-KBaTM(UKAIIMOHHATa CTENeH ,,MarucThp’ B TeXHHUECKH YHUBEPCUTET -
["abpoBo, M3ydaBamy AUCIUIUIMHATA ,,/I3MepBaHUS U KOHTPOJ B Oe30macHOCTTa Ha Tpyna”,
HO MOXX€ J]a IOCIYy)XM Ha CTYyIEHTH M AMIUIOMAHTH OT CPOJHM CIEIHATHOCTH OT JPYTH
YHHBEPCUTETH, KaKTO U Ha CIIEIMAJINCTH IT0 0€30IIACHOCT U OXpaHa Ha TpyJa.

45. HenoBa, 3. Bupryasien nmHcTpyMeHTAapHYM Ha ocHoBata Ha LabVIEW. TI'a6poso,
Aamva Matep UnTepHanmona, 2002.

BupTyalHuUST HWHCTpyMEHTapUyM HaMupa IIHPOKO IPHJIOKEHHE U € CIEACTBHE Ha
pPa3BUTHETO Ha CHBPEMEHHHUTE TEXHOJOTHMH, 0cOOEHO Ha KOMIIOTHpHHTE. PaspaboreHu ca
pa3aMYHU INPOrpaMHU IIaKeTH, OPUEHTHpPAaHM KBM Ch3laBaHe M paboTa C BUPTyaHA
u3MepBarenHu cpeactsa. Cpen TIX IMUPOKO NPMIOKEHHWE € HaMEpHJ NPOTPaMHUST IaKeT
LabVIEW.

HacrosmoTo pBKOBOJACTBO ChIABpXKa BBbBEAeHHE M 12 mabopaTOpHH YIpaKHEHHUS, TaBaIld
BB3MOXKHOCT 3a TNPOBEXJaHe Ha oOydueHHe o m3rpaxaaHe c¢ nomomra Ha LabVIEW nHa
BUPTYaJTHA MHCTPYMEHTH 3a H3MepBaHe, KOHTpPOJ, IreHepupaHe u ImdpoBa oOpaboTka Ha
CUTHAJIH.

BEB BEBEIEHHETO ce pasriekIa HAaYMHBT Ha paboTa C MporpamMHHs IAKeT, OCHOBHUTE
[aJIETH, KOUTO C€ M3IIOJI3BAT IIPU Ch3JlaBaHe Ha BUPTYAIHU MHCTPYMEHTH, TEXHUTE OCHOBHHU
€JIEMEHTH, HaulHa Ha OIIPOBO/IIBaHE HA CXEMMTE H Jp.

B ympaxxHeHusTa HOCTHIIKOBO € ITOKa3aHO M3rpaXXJIaHEeTO Ha OTAEJIEH BUPTyaleH HHCTPYMEHT
(BN). B ympaxuenus No 1, 2 u 3 ce mpuBex/Ja HaYUHBT Ha ch3AaBaHe Ha BU croTBeTHO 32
W3MepBaHe Ha TeMIlepaTypa, HaOlOJIEHHETO i B peaHo BpeMe IOCPEICTBOM ocuuiorpad u
rpapuyHO BH3yallM3UpaHE Ha PE3YJITATHTE OT HM3MEPBAHUATA U CTATUCTHYECKH aHAIIH3.
Vopaxnaenue No 4 e mocBeTeHO Ha ch3fgaBaHe Ha BU 3a koHTpon Ha TemmepaTypa.
Vnpaxnenue No 5 pasriexna urpaxnade Ha BY 3a renepupane Ha CUTHaN C OIpeieIeHH
IapaMeTpu ¥ CMECBAaHETO MY C IIIyM, a ynpaxkHeHue No 6 - BU 3a renepupane Ha HIKOIKO
CHUTHAaJIa C ONIpEJIENIEHN IIapaMeTpH, CMECBAHETO UM U J00aBsHE Ha ITyM. YrpaxHeHue No 7
BKIIouYBa BU 3a ompenensHe Ha aMIUIUTYJIEH CIEKThp Ha CUTHANIH, a ynpaxHeHue No 8 - BU
3a nuppoBa punrpanus Ha curHamd. [IpeacraBenute B ympaxsHerus No 9 u No 10 BU
CITy>KaT 3a OIIpeJieNITHEe CHOTBETHO Ha aBTOKOPETIAllMOHHA ¥ B3aUMHOKOPEIallOHHa (yHKIIHUS.
BUW 3a reHepupaHe Ha CHTHAN U IIyM M 3allUC Ha pe3ylNTaTUTe BBB (Qailll € mpeicTaBeH B
ynpaxuaenue No 11. Yopaxuenue No 12 pasriexna cb3gaBanero Ha BU 3a yetene ot daiin
Ha IIPeBAPUTEIIHO 3alliCaH CUTHAIL.

C BcsKO HOBO yIpaXKHEHHE CE pasIJIeXkJaT HOBH €JIeMEHTH B u3rpaxaaneTo Ha BU. 3aTosa 3a
HenuTe Ha oOydeHHe ce MpemophuBa IOCIENOBATETHOTO MM M3IBIHEHHE. PBKOBOICTBOTO
JlaBa BE3MOJKHOCT 3a IIPOBEXIaHe U Ha camooOyueHue. To e mpenHa3HadeHo 3a CTYIEHTH OT
TEXHHYECKUTE M TEXHOJIOTHYHYU YHHBEPCUTETH II0 JUCIMILIMHHU, CBBp3aHU ¢ pa3paboTka Ha
CpeACTBa M CHCTEMH 3a HM3MEpBaHe, KOHTpOJ, aBTOMaTw3auus, Imdpoa oOpaboTka Ha
CHUTHAJIH | JIp. ¢ u3noia3Bane Ha LabVIEW.

46. Henora, 3. Egexrpunyeckn m3MmepBaHus. Bupryanan Ja6opaTopHud ynpakHeHHUs.
I'abposo, Exc-IIpec, 2013.

Pa3BuTHETO Ha CHBPEMEHHUTE TEXHOJIOIUH OKa3Ba CHIECTBEHO BIUSHUE U BEPXY Pa3BUTHETO
Ha M3MepBaTreNHaTa TeXHuKa. Hapesn ¢ KIacHYecKuTe M3MEPBATENHN YPEIu BCE MO-IIHPOKO
Ce M3I0JI3BaT BUPTYATHUTE U3MEPBATEIHU CPECTBA, U3rPAJCHA Ha OCHOBATa Ha IEPCOHAIHU
kommioTpu (PC). C mosiBata Ha Internet ce m3nm3a W3BBH NPEACTABUTE 32 TPATUIMOHHUTE
U3MepBaTeIHU ypeau. BupTyanHute u3MepBaTelIHH CpPEICTBAa ca M3TPafieHH OT MHOXECTBO
€JIEMEHTH U KOMIIOHEHTH, BKIIIOYMTEIHO U TaKUBa, PA3MOJIOKEHH B Pa3WYHH TOYKH Ha
cBeta. Te3m wW3MepBaTeNHH CpeACTBAa ce OOEIWHSIBAT M IO HA3BaHHETO BHUPTYaICH
uHCTpyMeHTapuyM. Cw3maBar ce Web-60asupanu maboparopuu. OcBeH IIpH KOHTpola M
YIPaBICHAETO Ha peaJHH OOEKTH, Upe3 BUPTYaJIHHUTE MHCTPYMEHTH MOXE Jla Ce CHMYJIHpa
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paboTtaTa Ha peauna oOEKTH H J1a Ce M3BHPIIBAT BHPTYAIHH E€KCIEPHUMEHTH C BapHpaHE Ha
MHOTI'0 TapaMeTpH, KOETO IO-TPYAHO OH ce pea3upao B PeaaH! YCIOBHSL.

B  HacToSmoOTO  PBKOBOACTBO  BB3MOXHOCTHTE HA  BHPTYaJHHS  HM3MeEpBaTelleH
MHCTPYMEHTapUyM C€ H3[0J3BaT II0 [UCIUIUIMHATa ,,EJEKTpUYECKH H3MEpBAaHUA .
IIpenBuneHo e BUpTyaIHHUTE JaOOPATOPHU YNPaXKHEHHS Ja Ce M3IIBJIHSABAT Ha OCHOBATa Ha
Microsoft PowerPoint mpe3enTanus, ot kosATo ce cTapTHpar cboTBeTHH LabVIEW BHpTYyanHu
HHCTPYMEHTH M C€ pealM3upaT BpB3KU KbM JApyru (aiinose. EnexkrponHuTe 00ydaBaImu
MaTepUald BKIIOYBAT BBBEJCHHE M IE€T NaOOpaTOpHM yNpakHEHUS. BBB BBBEIEHHETO ce
ONMCBAa Pa3BUTHETO Ha M3MEpPBAaTEIHHUTE CpPEACTBA M IOsABaTa Ha BHUPTyaIHHS
MHCTPYMEHTapuyM, KakTo U nporpamuus naker LabVIEW, mo3BonsBain 66p30 U eeKTUBHO
M3TpakJaHe Ha BHPTyaJHH HHCTPYMEHTH. BupryanHute maOopaTOpHH YIIpaKHEHUS
IO3BOJIIBAT CHMYJIMpaHEe Ha €NeKTPUYECKH M3MEpPBAaHUS Ha CHIPOTHUBICHHE (IIOCPEICTBOM
KOCBEHH METOIM M MOCTOBE 3a IIOCTOSHEH TOK), Ha eJHO(a3Ha MOITHOCT IIOCPEICTBOM
KOCBEHH METOIM, Ha 4YecToTa U (pasoBa pasimka. YIpaKHEHHWATa JaBaT BH3MOXHOCT 3a
BapHpaHe Ha pPa3IMYHM BXOJHHM BEIMYMHU M TNapaMeTpH Ha BUPTyaJHUTE HU3MEpBATEIHU
ypeOu M M3CIEABAaHE HA BIUAHUETO OT TAXHOTO M3MEHEHHME U METOIUYHUTE TPEIIKH IpU
M3MepBaHMATa. Te BKIIOYBAT OCHOBHU CBEICHHA 3a H3IIOJI3BAaHUTE HU3MEPBATEIHH METO.H,
BUpPTyaJHATE HHCTPYMEHTH 3a TAXHATa peaju3alys KaTo BCSIKO JJAOOPAaTOPHO YNpPaKHEHUE
3aBBpIIBA CBC 3a/1a4 3a U3IBbIHEHHE. BupTyansuTte 1ab0paTopHH yIpakHEHHS CIIOCOOCTBAT
3a caMOCTOSITeIHaTa IIOrOTOBKA U U3BHPIIBAHETO UM OT O0y4YaBaIlUTE Ce.

PBKOBOJICTBOTO € IpeAHAa3HAUYEHO 3a CTYIEHTH OT BCHYKH CIEIUATHOCTH Ha (akynreT
,»EJIEKTPOTEXHUKA U eJeKTpoHWKa” Ha TexHudyecku yHHBEpcUTET — ['abpoBo, HO MOXe
YCIIEIIHO Ja C€ H3MOJI3Ba M OT CTYyJEHTH OT IpPYrH CIENHAIHOCTH, KaKTO H B IPYyTd
TEXHUYECKH M TEXHOJOTMYHH YHHBEPCUTETH, H3y4aBalld KypCOBE IO EJIEKTPHYECKU
HM3MEpBaHUsL.

47. HenoBa, 3. MzmepBaHe Ha HeeJeKTpHUYeCKH BeJH4HHH. Bupryaanm jaboparopHu
ynpaxaenns. I'abposo, Exc-Ilpec, 2013.

B HacTOSIOTO PHKOBOACTBO Ca BKIIOYECHM YIpPaXHEHMS IO MUCLMILUIMHATA ,,/3MepBaHe Ha
HECJIEKTPUYECKH BEIMYMHHU , B KOHWTO C€ H3MOJI3BAaT BB3MOXKXHOCTUTE HA BHUPTyaIHUS
u3MepBaTeleH MHCTpyMeHTapuyM. [IpeaBuneHo e BupTyasHuTe 1abOpaTOpHU YIpaKHEHHS
Jla ce U3BBPINBAT B €JIEKTPOHHA popMa Ha ocHOBata Ha Microsoft PowerPoint npesenramms,
0T KOATO ce cTaptupar choTBeTHH LabVIEW BupTyanHH MHCTPYMEHTH M CE€ peau3hpar
BPB3KH KBbM JpyTH ¢aitnose. EnekTpoHHuTe 00ydYaBamy MaTepHaid BKIFOYBAT BEBEACHUE U
IeT J1abOpaTOpHH yNpaXHEHUS. BBB BBBENEHHETO ca JaJeHH OCHOBHH CBEICHHUS 3a
KOMIIOTBPHO Oa3WpaHWTEe CHCTEMH 3a H3MEpBaHE M KOHTPOJ, TEXHUTE €JIEMEHTH U
koHQuryparuu. OCHOBEH €IEMEHT Ha Te3W CHCTEeMH Ca CEH30pUTe Ha pa3u4yHU
HEeJIEKTPUYECKU BEIMYMHU. Taka Te3u CUCTEMH YCIEIIHO CE€ U3IO0JI3BAT IpU pellaBaHeTo Ha
IIPAKTUYECKH HEOIPaHMYEH KpBI 3aJadd 3a YNpaBICHWE Ha TEXHOJIOTUYHHM IPOIECH,
MOHHUTOPHHT U KOHTpOJI. BupTryannute mabopaTopHU yIpaXkKHEHHs [O3BOJSBAT CUMYJIHMpaHe
Ha paboTaTa Ha pa3jIW4YHM M3MEPBATENIHU IpeoOpa3zyBaTenyd Ha HEEIEKTPUYECKU BEIUIUHU:
Ha METaJIHH TEPMOPE3UCTOpPH, TEPMUCTOPH, TEPMOIBOMKH, COpPONMOHHM HMIEIaHCHU
CEH30pPH 3a BI@KHOCT, TEH30PE3UCTOPH, KaNalUTUBHU U IHE30TpaHCcHOpMaTOpHU
npeobpasyBarenn. Upe3 TAX ce IO3BOJIABA CHMYJATHBHO H3MEpBaHE M BU3yalU3UpaHe Ha
pe3ynaTaTUTe IIPU M3MEpPBaHE CHOTBETHO Ha TeMIlepaTypa, OTHOCHTEIHA BJIAXXHOCT, HUBO Ha
TEYHOCTH, CHJIAa U HaJliraHe. YIIpaKHEHUATA ca aHAJOT Ha KJacu4yecku 6a30BH 1abOpaTOpHU
yIpaXHEHUS 10 IUCHUIUIMHATA ,/I3MepBaHe Ha HEeJIEKTPUUECKH BEIUYUHU . BBB BCSIKO
yIPaXHEHUE CE JaBaT OCHOBHHM TEOPETUYHHU CBEIEHMS 3a CHOTBETHHTE IpeoOpasyBaTeH,
BUpPTyaJIH MHCTPYMEHTH 3a U3MEPBAHETO HA J1aJicHa HeeJeKTpUYecKa BeIMYnHa U 3aJa4H 3a
M3IIBJIHEHHE, BKIIOYBAINK KM (opmara 3a NIpencTaBsHE Ha pe3ynTaTuTe. 1e3u BHPTYaIHH
71a00paTOpHU YIPaXKHEHUS IO3BOJIIBAT CaMOCTOSTENHATa IOJArOTOBKA M IIPOBEXJAaHE Ha
yHIpaKHEHUATA.
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PBpKOBOACTBOTO € MpenHa3sHaYeHO 3a CTYAEHTH OT CIENHATHOCT ,,ABTOMATHKA,
uHpOpPMaIMOHHa W YIpaBisBalia TeXHWKa” Ha TexHwdyecku yHHBepcHTeT — [ abpoBo, HO
MOJK€E YCIIEIIHO J]a C€ M3IO0JI3Ba U OT CTYAEHTH OT Ta3H U CPOJHU CIEIHATHOCTH ¥ B JPYTH
TEXHHYECKH W TEXHOJIOTUYHH YHUBEPCHUTETH, H3ydaBalld KypcOBE II0 H3MEpBATEIHH
npeoOpasyBaTeIy ¥ H3MEpBaHEe Ha HECJIEKTPHIECKH BETHYHHH.

48. Henoma, 3., C.liBanoB, T.HenoB. CeH3zopn B HHAYCTPHAJHATA ABTOMATH3ALHI.
EnexTponnn ofyyaBammu MaTepuaan: www.automatic-project.eu (Moaya 2)

EnexTpoHHN 0Oy4aBammu MaTepHaIu:

» JleKIMOHEH Kypc — eIeKTpOHHO u3maHue Ha ,,CeH3opH B HHIyCTpHalHATa
aBTOMAaTH3AIUs .

®  VHTepaKkTUBHU YIPAKHEHHS:

Henosa, 3.: Vnpaxsenue 4: BxmouBaHe Ha TEH30pE3UCTOPH B MOCTOBH HM3MEPBATEIIHH

CXEMHU.

Vopaxuenne 7: KoOHCTpyKuumM u CpaBHHTeNHA KiIacHQUKanus Ha WHIYKTHBHA M

B3aMMHOMHIYKTHBHH, MarHOTOEIACTUYHY M HHAYKIIMOHHH ITpeoOpa3yBaTelTn.

Vopaxsaenue 8: KoHCIpykumM © CpaBHHMTENHAa Kilacuukanmus Ha €IUHHYHHA W

IudepeHuaTHy mpeodpa3yBaTeiy OT pa3IndeH THIT

= TecToBe 32 cCaMOOIIEHKA.

[Tonmuc:
/mont.a-p wrx. 3.Henosa/
09.09.2013r.

rp.I"abpoBo
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