EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue

UHTenureHTHU CeH30pu — TemaTa e npeasMaeHa 3a CaMOCTOATE/IHA NOAroTOBKA

CraHpapr IEEE 1451.x, pa3sutue B roguHuTe;

1451.0-2007 |IEEE Standard for a Smart Transducer Interface for Sensors and Actuators — Common Functions,
Communication Protocols, and Transducer Electronic Data Sheet (TEDS) Formats

1451.1-1999 IEEE Standard for a Smart Transducer Interface for Sensors and Actuators — Network Capable Application
Processor Information Model

1451.2-1997 IEEE Standard for a Smart Transducer Interface for Sensors and Actuators — Transducer to Microprocessor
Communication Protocols & TEDS Formats

1451.3-2003 IEEE Standard for a Smart Transducer Interface for Sensors and Actuators — Digital Communication & TEDS
Formats for Distributed Multidrop Systems

1451.4-2004 IEEE Standard for a Smart Transducer Interface for Sensors and Actuators — Mixed-Mode Communication
Protocols & TEDS Formats

1451.5-2007 IEEE Standard for a Smart Transducer Interface for Sensors and Actuators — Wireless Communication
Protocols & Transducer Electronic Data Sheet (TEDS) Formats

1451.7-2010 IEEE Standard for a Smart Transducer Interface for Sensors and Actuators — Transducers to Radio Frequency
Identification (RFID) Systems Communication Protocols and Transducer Electronic Data Sheet Formats



EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue

CraHpaprt IEEE 1451 e 3a nHtepdemca, 3a Bpb3KaTa C APYyrmte yCTPOUCTBA;
OB6NKHOBEHO NMPU UHTEJIMTEHTHUTE CEH30PU YYBCTBUTE/IHUAT €1eMEHT (ceH30p) e
BrpageH. ma n n3kn4YeHma 3a TepMOABOMKM, 33 pe3nCTopu oT naaTtuHa (Pt) n Hakowm
ApYyrn, Korato namepsaHeTo TpsibBa Aa ce n3BbpLUBa Ha PA3CTOAHUE;

KntoyoBm Aymun KOMTO ce nNon3saT Npu TbpCeHe:
- MEMS (Micro-ElectroMechanical Systems)
- smart sensor
- intelligent sensor

- Internet of Things (loT)



EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* MHTeNUreHTHU ceH3opu
What are the major functions of a smart sensor
- Information processing
- Compensation
- Communication
- Integration
- Validation
- Data fusion

Verification u Validation ?

https://automationforum.co/what-is-a-smart-sensor-and-how-is-it-different-from-a-normal-sensor/



https://automationforum.co/what-is-a-smart-sensor-and-how-is-it-different-from-a-normal-sensor/

EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* MHTeNUreHTHU ceH3opu
Why smart sensor
- Self-calibration
- Communication
- Accuracy
- Computation
- Multi-sensing
- Cost-effective
- Quick response
- Low power consumption

- Remote diagnosis



EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* MHTeNUreHTHU ceH3opu
What are the features of a smart sensor
- Analog to digital converter
- Microcontroller with advanced features, mostly it would be PIC
- Sensor identification
- The information should be calibrated
- Data logging and real time clock

- Communication is done by using a serial bus



EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* MHTeNUreHTHU ceH3opu
How to select a smart sensor
- It must be selected according to the self-calibration capability
- Accuracy
- According to the self-diagnosis ability
- It must be selected according to the information processing
- Area coverage
- Fault tolerance
- It can also be selected according to the ability to operate in harsh environment
- Reliability (HapgexkaHoOCT)

- Service life



EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* MHTeNUreHTHU ceH3opu

What are the types of smart sensor ( Types of sensors)

- Optical sensor

- Infrared detector array
- Accelerometer

- Integrated multi-sensor

- Bluetooth based smart sensor


https://automationforum.in/t/what-is-a-sensor-and-types-of-sensors/7204

EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* MHTeNUreHTHU ceH3opu
What are the important components of a smart sensor
- Sensing/transduction element
- Amplifier
- Analog multiplexer
- Analog to digital converter
- Digital to analog converter
- Memory

- Processor



EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* MHTeNUreHTHU ceH3opu

MpumepHa 6n10KOBa cxema
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EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* AHTeNUreHTHU CeH30pU

Smart sensor
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EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* AHTeNUreHTHU CeH30pU

Intelligent sensor
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EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* UHTeNUreHTHU CeH30pUu, npunoxXeHme - HasCAKkoae

What are the advantages of a smart sensor

- System operation will be very quick, due to the decrease of load in the central control system

- Reduction of cost and maintenance

- These sensors use the serial bus so the need for connecting wires is reduced and because of
this size and cost will reduce too

- It has high accuracy because of the digital control system

- The setpoint and calibration of the sensors can be changed easily from the central control
computer

- These sensors can be integrated into a network of sensors

- Auto-correction

- Compact in size



EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* EneKTpOHHUTE YCTPOUCTBA B UHTEPHET
Internet of Things

- CBbP3aHU B MpPErXKa CEH30PU N YCTPOUCTBA;

- 0OMKHOBEHO Bpb3KaTa e be3Kn4Ha;

- B 3aBUCUMOCT OT NPUIOKEHNETO (KoOHCcymauma) ce noabupa TMNBT Ha Bpb3KaTa —
Wi-Fi, Zigbee, Bluetooth u T.H.

- UHTEPHET, UEHWN, HaAeKAHOCT, apecu, HeobXoAMMOCT OT NOCPeaHUK;

- @ HONOCOY4YHa (?) ABYNOCOYHA KOMYHMKaLUMA, NepNOaNYHOCT Ha paboTa, anroputmu,
KOHCYMaUmMA, NPOBepPKa 3a U3NPaBHOCT, HA/IMYHOCT;

- MePCneKTMBM C HaBAM3aHe Ha 5G mpexuTe.



EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue

YcTpoiicTea 3a npeaynpexXaeHne, CUrHanusaumsa, NPpocTa aBTOMaTuKa U gpyru
Cuctemm 3a 4OCTBMN, aNaPMEHU CUCTEMU, CUCTEMM 33 HAbAOAEeHME N yNpaB/ieHne
- Pa3BUTUE OT KNtOYe KOETO BKAOYBA CUPEHA AN KNAKCOH, A0 BUAeOHabntoaeHme
KoeTo paboTu B peasiHO BPpeMe M roBOPU 3anAalLUUTENHO;
- MOXKe Aa ce NoA3BaT NPOCTU HO HEN3BECTHU PELLEHUS;
- OCHOBHO MPaBU/IO € Aa He CbAM U A HE U3NbBJIHABA NPUCHAU;
- ,33/[lHa BpaTa“, noaxoA cpeLlaH Npy NPorpamnucTnTe, TbPCeH OT XaKepuTe, Aa ce
No/13Ba B C/y4am KoraTto ,Hewlo ce ob6bpKa“;
- 3aXpaHBAHE M KaKBO CTaBa KaTo CE M34Yepnu 1 pe3epBHOTO 3aXpPaHBAHE;

- BCMMKO MOe Aa Ce nospeaun mn ce noepexaa.



EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue

YcTpoiicTBa 3a npeaynpexKaeHue, CUrHann3auma
Cuctemu (ycTponcTBa) NPOTMB NOXKap, HAaBOAHEHNE — BUCOKU BOAU, HUBA B PEKU U
S30BUPU BKIIOUYMTENHO CNYKAH BOAOMNPOBO/, B Kbllia, 3anyLlleHa KaHanansauma n apyru;

YcTpoicTBa 3a NpeaynperaeHue

- MPU CUNEH BATHP;

- CyXa NoyBa;

- ONACHOCT OT 3aMpPb3BaHe;

- 3a/1e4eH NbT;

- oA BUANMMOCT (YCNoBMA 33 KallaHe Ha CaMOJIeTH;

Pa3nnka mexxay cmctema u yctpomctso (ypea).



EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue

YcTpoiicTBa 3a NpocTa aBTOMaTU3aLuma, napameTpm, LeHa

ENeKTpOHHU peneTa, peneta 3a Bpeme;
YcTponcTea 3a ynpaB/aeHUe Ha OCBET/IEHUETO, CTbAOULLHU aBTOMATH;
Tepmoperynatopu 3a oTonsieHne, 3a Ton/Ja Boaa U Apyru.
EnekTpoHm3auma Ha bBUTOBUTE ypeau - TauMepu, perynatopm Ha MOLWHOCT;
Bce no-yecto crasart loT uam ¢ AUCTAaHLMOHHO ynpaBaeHuUue;
N3nckeaHmA 3a

- @/IeKTPOMarHMTHa CbBMeCTUMOCT;

- 6e30MacHOCT N HaAEXKAHOCT;

- LeHa.



EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

¢ EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue
YcTpoWcTBa 3a NPOCTa aBTOMATU3aLMA, NapamMeTpu, LieHa
ANCTaHUMOHHW yNpaB/ieHus;
OTK/IIOYBAHE U 3aK/104BaHEe Ha aBTOMOOWUA;
OTBapsAHe M 3aTBapsiHE Ha rapakHW BpaTy;

ABTOMATUYHM (pOHOTHN) NPaXOCMyKayKu;

OcbBpeMeHsABaHEe U CbLUeCcTBYBalla MHPPACTPYKTYPa, MperKa, MHCTANaAUmA;



EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue

YcTpoiicTBa 3a NpocTa aBToMaTU3auma, Npumepu

EnekTpoHHU (eneKkTpuyeckun) penera:
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EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue

EnekTpoHHU peneta, BUAOBe.
- ,Knacnueckn” peweHna — KomnapaTop n pene, MEXaHUYHO UIN ENEKTPOHHO (TpUaKk,
TpaH3ucTop u ap.). CpaBHeHMe.

- XncTepesunc, HeobxoaAnMMOCT, NapaMeTpu;



EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue

Penerta 3a Bpeme.

,Rnacnueckn” peweHmna — cbc CMHXPOHHU aBuratenu, ¢ RC rpynu, UHTErPasHU CXemMu
(LM, TL, NE...) 555 u apyru yakawm myntusmnbpatopu, bposumn ot 50Hz nam c RC reHepatop
— 4060, bumeTanHN NNACTUHKU C MEXAHUYEH TpUrep (Muraum) n gpyru.

NHAayCcTpManHM yCTPOMCTBA 3a 3aKbCHEHUA — NOC/1eA0BaTE/IHOCT Ha BKAKOYBAHE Ha
MOLLHM KOHCymaTopu, obukHoseHOo oT 1 ao 10-20 s.

CseTodapHu ypeabu ot enekTpomexaHUYHU YCTPOUCTBA;

CbBpeMEHHUTE CXeMM OOUMKHOBEHO BKAOYBAT NPOrpamupyemMm CXeMM UIN MUKPO-
KOHTpO/1epKn, 0cCOH6EHO NPO ronemun cepuu;

BuctabunHu peneta, 6batepninHO 3axpaHBaHe.



EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* ENeKTPOHHU CXeMu 332 usmepBaHe U ynpasaeHue
Peneta 3a Bpeme, npumepu.

Hepoctatbuu Ha peneTtaTa 3a Bpeme ¢ RC rpyna n kKomnapaTtop.

CbobparkeHuns Npu NpoeKTupaHe n n3bop Ha cxema
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EneKTpoHHM yCTPOUCTBA 3a M3MepBaHe U ynpaBrieHue

* EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue

YnpasneHue Ha cunarta Ha ceeteHe (Dimmer). Mpobnem npu LED

OCBET/IEHNETO (€eIeEKTPOHHO ynpaB/ieHUE).
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Figure 1 Circuit diagram of light dimmer




EnekTpoOHHM yCTPOMCTBA 3a U3MepBaHe U ynpaBrieHune

* EI'IEKTpOHHM cXxemu 3a uamepseaHe U ynpasJjieHue

YnpasneHue Ha LED ocBetneHue, yanyHo oceBetnieHue.
- ynpasneHune ¢ PWM, He c TOK. CneKTbp;

- pPexXnmMmun Ha pa60Ta Ha YIUMYHO OCBET/IEHUE,
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