CIIELHUAJIM3NPAHU KOMITIOTbPHHA
CUCTEMHU




Bpb3ka Ha CKC c 06eKTH 3a ynipaBJIeHUE

I,Z[aT‘{I/II_[I/I U U3II'bJIHUTEJIHU MEXaHHU3MHU




ChaAbpKaHUE

» Jatumnum (ceH3opwu)
Knacudukauma n obLuim N3MCKBAHUA KbM AaTymnumTe.
Natunum ON/OFF, HKpemeHTanHun aatunum, UHAYKTUBHU
[ATYNLK, BbPTALL TpaHCPOpMaTOp U Ap.
[laTunum 3a cnepgeHe CbCTOSAHUETO Ha OKOJIHATA cpea.

TemnepaTypHU AaTYMNUN, TEH3OMETPUYHU AaTYNLUU, AATYUNK
Ha XoAn, AaT4ynuUM 33 HaNAraHe.



,[[aT‘{I/II_[I/I 3d cjiegeHe CbCTOAHHMETO Ha OKOJIHATA Cpela

» TeH3OMeTPUYHM gaTtunum (TeH304aTYMLN)

[aTymnk, KomTo npeobpasyBa cnmna B AePpopmauma Ha
YYBCTBUTENIEH E1IEMEHT, YNUTO NapaMeTPU MoraT Aa
6baaT U3MepBaHMN.

M3nons3BaT ce 3a U3mepBaHe Ha Terno, agepopmaumsa Ha
maTtepuanu u ap.

» B 3aBUCMMOCT OT TexHon0rmATa bmuear:
v KUYHWU;
v PONNEBU;
v  IEHTOBMW.



I,[[aT‘{I/ILU/I 3d cjiegeHe CbCTOAHHMETO Ha OKOJIHATA Cpela

» TeH3OMeTPUYHM gaTtunum (TeH304aTYMLN)
HUYHU TeH304aTUNLUU

/ NaTYUK

/

NATYMK



I,Z[aT‘{I/ILU/I 3d cjiegeHe CbCTOAHHMETO Ha OKOJIHATA Cpela

» TeH3OMeTPUYHM gaTtunum (TeH304aTYMLN)
HUYHU TeH304aTUNLUU
MocToBa namepBartesiHa cxema

Uon

Uon

Vref

>’ T —

Vin




JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» NMuuesopgatunumn

NMuesoeneKkTpuyeH ePeKr - Bb3HMKBAHE
Ha NoNApU3aUMA Ha ANENEeKTPUK Noa Bb3AencTBME Ha
MEeXaHWUYHO HanpeXKeHune




JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» NMuuesopgatunumn

ME3OKPUCTATUN
Nne3oeneKkTpuyeH AaTumK /

L

= e

LI
RN

* YyBCTBUTE/ITHOCT KbM BNCOKOYECTOTHU TPENTEHUNA,

HepocTtatbuwm:

* USKNKYUYNTE/NTHaTa MM TePMO3aBUCUMOCT.
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JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» TemnepaTypHU gaTumum
v Pe3ncTtmBHu
v TepmoaBONKHK
v [lonynpoBOoAHUKOBM



JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» TemnepaTypHU gaTumum

Pe3sncTnBHU - U3MepBa ce CbNPOTUB/IEHNETO Ha
laT4MKa, KOeTo 3aBUCK OT TemnepaTypaTa.

R=Ryl+a(T,-T,) *

A

T,— Temnepatypa 0°

R[Om]
Ry — CbnpotmnsieHneTo

-200°

Ha AaT4YMKa Npu
Temnepartypa 0° 3a Pt100
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I,[[aT‘{I/ILU/I 3d cjiegeHe CbCTOAHHMETO Ha OKOJIHATA Cpela

» TemnepaTypHU gaTumum

+12V

Pe3nctmBHHU

Rl =R2

RI

0-10V

Y 4

PEI00 | 1 u3m 100 Om £ 1%

AU = 0°
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JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» TemnepaTypHU gaTumum
TepmoaBOUKHU

o J;’
HarpsaBaHe < Ni g&”f

.1< ;ff'
Cu-Ni ﬁ*‘




I,[[aT‘{I/ILU/I 3d cjiegeHe CbCTOAHHMETO Ha OKOJIHATA Cpela

» TemnepaTypHU gaTumum

W
TepmoaBOUKHU
Mickel
T Copper
f
B !
!
- £
R,/Ry 2 K
,
F
&
3F _ 2~ Platinum
1 | |

V I Insulator

Resistance Thermometer Connection leads  Sheath Wheatstone bridge

Cal
I Connection to leads
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JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» TemnepaTypHU gaTumum
TepmoaBOUKHU
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JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» TemnepaTypHu gatymum t°©
NMonynposogHMKOBU gaTunum
b 1F, mA $ Uo v
50°c| [ 25°C 50° 97
|I ' 0.6
|
| 257 i
0 f,f! Ug , V 0.4 -
— T.c° 0 40 60 B8O 100 120
: 1,6
dU AU TKUg = =2 mV/ oC
=—=——|I = const

AnoabT ma oTpuuaTeneH TemnepaTypeH KoedunumneHT Ha HanpexkeHueTo U
ToBa Nno3BoNABa AMOAUTE Aa Ce U3MO0A3BaT KaTo AaTyMuM 33 TEMNEPATYPa,

KaKTO N 3a TemMnepatypHa KomrneHcauuA.

3a M3mepBaHe Ha OKO/IHaTa TemnepaTypa C He rosnama To4HocT. OBMKHOBEHO
oT -50 o +125 rpagyca. (Hanpumep cununumes amoa.,.)
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IL[aT‘{I/II_[I/I 3d cjiegeHe CbCTOAHHMETO Ha OKOJIHATA Cpela

» TemnepaTypHu AaTYMLM

v
MonynpoBogHUKOBU AaTuuLMm
3a N3MmepBaHe Ha OKO/HATAa

LM135 '.' Output
TemnepaTypa C He ronama i ‘I‘ OmVIK \
TOYHOCT. Hanpumep cunanymes  Lmsss
avoga.

NHTerpanHun napanenHu ctabnuamsatopm Ha HanpexXeHme ¢ IMHENHaA
3aBUCUMOCT Ha HamnpeXKeHUeTo Ha CcTabuamsauma ot TemnepaTypaTa.
AKO BK/IOYMM TaKbB AaTYUK KaTO OOUKHOBEH CTAaOUAUTPOH, TO
HaMpeXKeHMeTo BbPXY Hero Lie 6bae NPponopLUMOHaNHO Ha
TemnepaTtypaTa Ha cpefaTta, B KOATO ce Hamupa. lNpu Temnepatypa 25
rpagyca HanpexeHueTto e okono 3V. IameHeHMeTO Ha TemnepaTtypaTa
C e4MH rpaayc Boan Ao U3meHeHue Ha HanpexeHueTto ¢ 10 mV.
N3xoabT e aHanoros. Chepsa AL n obpaboTKa.
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IL[aT‘{I/II_[I/I 3d cjiegeHe CbCTOAHHMETO Ha OKOJIHATA Cpela

» TemnepaTypHu gatumuu
NonynpoBoAHUKOBU AaTYULU — TUNOBU CXeMU

| | [ raxon

+15 +15Y
R1 R1 |[IR2||R1 ||R3||R1 ||R4

t® |t® |t t° t° -

M3xon

(B) {B)

(A) - CtaHpapTHO BKAtoyBaHe. Pe3suctop R1 - B Ta3n 1 B ceagBaliuTe
cxemu e 6.8 KOm.

(B) - OnpepenaHe Ha MMHUMaNHa TemnepaTypa. Mpunara ce,
HanpuUMep, 3a BKAOYBAHE Ha OTON/IEHNETO NPU ONACHOCT OT
3aMpb3BaHe B MACTOTO, KbJETO € MOHTUPAH AaT4YMKBT (B rapaa, ...)

(B) - OnpenenaHe Ha cpeaHa TemnepaTypa. TernaTta ce onpeaenart oT
pesuctopute R2, R3, R4. CbnpoTuB/eHNATA Ha Te3Mn Pe3ncTopu ce
n3bupart ga ca no-ronemu ot 50 KOMm.
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IL[aT‘{I/II_[I/I 3d cjiegeHe CbCTOAHHMETO Ha OKOJIHATA Cpela

» TemnepatypHu aatymum
NonynposoaHUKOBU AaTYMLU — TUNOBU CXEeMHU

T T [r3x0n
Rz [|m1 R1 % S

ry U

(T) - TepmogaTumumTe gONyCKaT HAacTpomKa. Umat
cneumaneH n3Boz 3a uenTa.

(A) - OnpepenaHe Ha makcMmanHa Temnepatypa. Ainoaure
ca manomouHun. Pesucrop R2 - 100 KOm.
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LkﬂiﬂﬂﬂiBaCHeﬂeHeCTﬁTOHHHETOIﬂlOKOﬂHaTaneﬂa

» TemnepaTypHU gaTumum
NonynpoBOoAHUKOBU AaTunLU
Cxema Ha eneKmMpoHeH Jugppos «mepmomMembvp»

=10
R.2 R1

R3 VD1
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JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» TemnepatypHu aatymum
NonynpoBoaHUKOBU AaTynum

NHmenuzeHmeH oamyuk TC77
v 3a Temnepatypwm oT -55°C go +125°C
v TpunpoBoaeH nHtepdemnc, KOUTo

' t‘l\\\:ﬁ\"’c"\‘p
i npenasa U3MepeHeTa Temnepartypa B
10 undppos BuUA,
v To4HOCTTa Ha n3mepBaHe e 13 6uTa (0,
-z | 625°C)
= = v HAma TemnepaTypHU U3KPUBABAHMUA
SOF-2-5 Solc v M3nonsBsaT ce 3a U3amepBaHe
st [ °4Hl'o ™  TemnepaTypaTa Ha AbHHAaTa NaaTKa
Vee SCKIT —1CS
ss| | TC77 TC77

NC = —nc ¥ CPaBHUTE/IHO eBTUHU
SCK [] [ [si0 Vee NG

20



JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» MarHUTH1n (MarHUTHO-PEe3UCTUBHU) AaATUULM

v U3paboTBaT ce oT pepoOMarHMTEH maTepmann.

v npOMEHFIT cvnportmnsaeHnNeTo Cn nog sBanNAHME Ha BbHLUHO

MarHUTHO none.
v CbnpoTusseHneTo Ha gatimka e 30 Q oo 1 KQ.
v MI3non3ea ce MOCTOBA CXema 3a M3mepBaHe.
lpunoxceHue: 1=
v 3a uamepBaHe 060pOTU Ha ABUraTENM E’i/’
v 3a perncTtpupaHe NoN0XKeHNETOo Ha

-
6yTaNoTo B MHEBMATUUYHUTE LUANHAPK M
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,[[aT‘{I/II_[I/I 3d cjiegeHe CbCTOAHHMETO Ha OKOJIHATA Cpela

» MarHUTH1n (MarHUTHO-PEe3UCTUBHU) AaATUULM

AaTtynK Ha Xon

[Mpeobpa3yBaTen, KOMTO N3MEHS U3XOAHOTO CU
HanpeXeHne B pe3ynTaT Ha NPOMSAHA HA MAarHUTHOTO
none.

Te3n AaT4nLM ce M3MON3BAT B CbBPEMEHHU NpPeLU3HM
NPUNOXKEHMA 32 6@3KOHTAKTHO NPEeBK/OYBAHE,
NO3ULUMNOHUPAHE, onpeaensiHe Ha CKOPOCT.
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,[[aT‘{PILU/I 3d ITOJIOZKEHHUETO HA paGOTHI/IH OpraH
» AaTtymuK Ha Xon

EdeKT Ha Xon

B KBagpaTHa NNacTUHKaA, npes
KOATO NPOTHUYA NOCTOAHEH
e/IeKTPUYEeCKU TOK, Bb3HMKBA
pPa3/siMKa B NOTEeHUMaANUTE Ha
CTPaHMTEe Ha N/1aCTMHKATA, Ha
KOUTO He ce NoaaBa
e/leKTpu4eCckn ToK. Tasu
NOTeHLMa/IHA Pa3/InKa ce ynaBA
OT e/1IeKTPOHMKa, yCunBa ce n e
NpaBoNpPoONOpPLMOHAIHA Ha

HanNpPerHocTTa Ha
BbHLIHOTO MarHUTHO None,
0bMKHOBEHO Cb34aBaHO OT
MATrHUT NN €IEKTPOMATrHUT.
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,[[aT‘{I/II_[I/I 3d cjiegeHe CbCTOAHHMETO Ha OKOJIHATA Cpela

» MarHUTH1n (MarHUTHO-PEe3UCTUBHU) AaATUULM

EdeKT Ha Xon

-

O

Korato marHutHaTta nHaykuma B=0 n KoATo e
nepneHANKYyAAPHa Ha TOKa /, He ce HabaogaBa
NOTEHLUMAHA Pa3/INKa MEXKAY FOPHUA U
AONHUA pbb Ha NNAaCTUHKATA, T.e. He ce
HabntoaaBa M ePeKTbT Ha XON, Tbi KaTo

TOKBT | U TOKOBUTE HOCUTENIU Ce
PA3NpPOCTPaHABAT IMHENHO U He buBaT
OTK/IQHABAHN.

B

Korato npoBOAHMKBT-NAACTUHKA bbae
NOCTaBeH B MarHUTHO NoJie, ToraBa cuaata
Ha JlopeHL, OKa3Ba BAUAHMNE BbpPXY
NpoTMYaLWMA Npe3 NPOBOAHMUKA
e/IeKTPUYECKM TOK. Taka HOPMaHOTO
pa3npocTpaHeHMe Ha TOKa bnea HapyLeHOo
N B pe3ynTaT Bb3HWKBA NoTeHuMasiHa
Pa3/iInKa mexay Toukute 1 um 2



JlaTyun1iy 3a MOJI0KEHHUETO HAa pabOTHUS OpraH
» AaTtymkKk Ha Xon

Cnopep Bnaa Ha eIeKTPOHUKATA AaTYMLUUTE Ha XON
buBar:

« JIMHEenHwu
- Knwyose
- TpurepHwm
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JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» MarHUTH1n (MarHUTHO-PEe3UCTUBHU) AaATUULM

AaT4mnK Ha XoA - aHaAN0roB - KbM M3Xoa4a Ha X0
e/leMeHTa AUPEKTHO e CBbp3aH onepaunoHeH
ycunsaren.

Cm—i REGULATOR

I HALL I
| ELEMENT I DIFFERENTIAL QUTPUT

AMPLIFIER
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JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» MarHUTH1n (MarHUTHO-PEe3UCTUBHU) AaATUULM
AaTymnK Ha Xon - Kntou

N3xoaHaTa dn3nYHa BenmymnHa U e oT AUCKPETEH Tun,
T.e. npnema camo ase ctonHoctu - ON nnum OFF.

+
REGULATOR O Vg

l
. Y

| eLEMENT |

SCHMITT 0 -
o AMPLIFIER TRlGGE>‘_° DIGITAL OUTPUT

: —0 GROUND
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,[[aT‘{I/IL[I/I 3d ITOJIOZKEHHUETO HA pa60THI/IH OpraH
» AaTtymuK Ha Xon

JInHenHn patunum Ha Xon

MU3xopaeH curHan — HanpexkeHue,
NpPaBonNpPonopUMOHANIHO Ha UHTEH3UTETA Ha
NPUNOXKEHOTO MAarHUTHO none. N3Xo4AHUAT CUTHAN
0bukHoBeHO ce nameHsa ot OV - ako AnncBa
BbHLUHO MArHUTHO NoAae, A0 TaKbB C ros1IeMMHATa Ha
3aXpPaHBaALWOTO HanpexeHue, ako
BbHWHOTO MAarHUTHO NoOJie e C UHTEeH3UTeT paBeH
UM NO-TONSIM OT TO3M, 32 KOUTO AAaTYUKDBT Ha Xo/ e
NPOEKTUPAH.

EnekTpoHMKaTa Ha IMHENHUTE AaTYnLM Ha Xon ocBeH
BrpaZieHnA ctTabnnmsatop Ha HanpexxeHue
npeacTaBaaBa NPOCT aHa/or Ha onepauMoHeH
ycunsaren.
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JlaTyun1iy 3a MOJI0KEHHUETO HAa pabOTHUS OpraH
» [aTtymK Ha Xon

JInHeHUn paaTunum Ha Xon

JlInHenHnTe gaTumum Ha Xon ce N3non3BaT 3a
npeumnsHn 6e3KoOHTaKTHU N3MepBaHMA Ha
NOMI0XKeHne UAn npemecTBaHe.

TUNUYHUN NPUNOKEHMA B aBTOMODUAHATA
NHAOYCTPUA N PODOTEXHUKATA Ca BE3KOHTAKTHM
N3MepBaHUA Ha bbb, BUCOUYUHA, TMHENHO
npemecTBaHe, KaTo 3a M3TOYHUK Ha MArHUTHO
none obMKHOBEHO Ce MU3M0/13Ba NOCTOAHEH
MArHuT, MOKPUT C N/IACTMACOB KOXYX.
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JlaTyun1iy 3a MOJI0KEHHUETO HAa pabOTHUS OpraH
» AlaTunK Ha Xon

TpurepHu" - pasHOBUAHOCT Ha AaTynuuTe Ha Xon -
KAovose.

MmaT u3xoaeH cUrHan aormyecka eauHuLLA Ha
n3xoda cu, LLOM MarHMTHOTO NoJie HaaBULLM
onpeaeneH UHTEH3UTET.

3a pas3InKa oT AaTynLUTE KIoUYOoBeE, Te He ce
BPbLLAT B CbCTOSIHUE JIOTMYECKa HyNa, LWom
WHTEH3UTEeTbT Ha MarHUTHOTO nose cnajHe,
[IOKaTO He ce crnpe 3axpaHBaHeTO Ha AaTyMKa.
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JlaTyuI M 3a MOJIOXKEHHWETO Ha pabOTHHS OpraH

» AaTYUK Ha Xon

Te3n BnaoBe AatTymum Ha Xon Hamupar
HaN-4ecTo NPUIOKEHME NPU N3MEPBAHE
Ha 060POTUN UAKN NONOXKEHME HA BHPTALL,
ce Ba/l UM KaTo KParHU U3KNOYBATENN,

XMCTepe3MC - UHTEH3UTETDbT 34 BK/1KOYBAHE
Ha AAdTYUKA € Pa3/InM4eH OT TO3U 34
HEeroboTto U3K1i04YBaHE, KaTo
O0OMKHOBEHO TO3M 33 U3K/OYBAHE €
MaJ1IKO MNO-Ma/1bK.

JaTumK Ha Xon, MOHTUPAH B KOMMKOTbPEH BEHTU/IATOP
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JlaTyMI¥ 3a OJIOXKEHHUETO Ha paOOTHUSA OpraH

» AlaTunK Ha Xon

NpemyuwiectBa Ha gaTymymnTe Ha Xoa CNPAMO
NHOYKTUBHUTE - 6bp30oaenucTtame n Hage*KHocrT.

AaTyMKBbT Ha XOAn NoYTM He cTapee — NpoMeHA ce
NNeKO YYBCTBUTE/IHOCTTA MY.

KaTo Bcekn npubop, HanpaBeH OT MeTaa Uau
NoNyNnpPOBOAHUK, AAaTYUKDBT HA XON NpOMeEH#A

napameTpuTe cM Npu NPomsaHa Ha
TemnepaTtypaTta. TemnepaTypHa KOMMNeHcauus ce
Hanara camo Npu NPeumnsHUTE TNHENHMU

AaTYNLMN.
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JlaTyuI M 3a MOJIOXKEHHWETO Ha pabOTHHS OpraH

» J[aTtymK Ha Xon
ABTOMOOUAHM AaTYMLM Ha XON

TunuyeH gaTtumnk Ha Xon nma NpubansnuTenHUTe eNIeKTPUYECKM NapameTpu:
MakcumaneH nixogeH Tok: Ao 20 mA.

NHTEH3NTET Ha MarHUTHOTO NoJsie 3a BKAtoYBaHe: 20 ao 200 G (rayca).
NHTEH3NTET Ha MarHMTHOTO Nose 3a n3katysaHe: 20 ao 400 G (rayca).
3axpaHBauwo HanpexkeHue: ot 3.8 ao 30V

KoHcymauma Ha gatymKa: 10 mA

PaboTtHa TemnepaTtypa: ot -40 go +150 rpaayca Llen3un.

33 HAKOW BMA0BE N1acTMacoBMU KOPNycn MmaKCUMaAJ1HATa pa60THa

TemnepaTtypa e orpaHndeHa o 80 nam 100 rpagyca.
33
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JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» MarHUTH1n (MarHUTHO-PEe3UCTUBHU) AaATUULM
AaTtynK Ha Xon

Mopaen: AH1892-7-7

3axpaHBaLWlo HanpexeHue: 1.6 0o 3.6
VDC

BxoaeH ToK: 2.1 mA

PaboTHa TemnepaTypa: ot -40 go 85°C
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JlaTyuiy 3a cjaejJieHe CbCTOSIHMETO Ha OKOJIHATa cpejia

» Apyru gatumuym.
v/ 3@ HanAraHe;

v TOKOBMU;

v/ 33 JIMHEeNHa No3nLmA;
v/ 33 brnoBa No3uLUUS;

v 33 HAKJ/IOH;

v KaNauUTUBHMU;

v YNTPA3BYKOBMU;

v 1 ap.
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