TPETA I'JTABA
3.3.1. M3mepBane Ha BBPTSIIH MOMEHTH.

[IpeoOpazyBaTenure, KOUTO CE€ H3MON3YBaT 3a W3MEPBAaHE Ha BBPTSIIM MOMEHTH, CE
HapU4yaT TOPEHOMETpPU. B 3aBUCUMOCT OT MpUHIUIA CH Ha JIEHCTBHE, TOPOMOMETPUTE
OMBAaT: MEXaHUYHU U CIEKTPUYIHU.

MexaHnuHuTe TOPCUOMCTPHU HMAT OI'PAHHUYCHO IIPHIIOKCHHUC. Te ca wu3BecTHHM B
IMPAKTHKATa KaTO MCXaHWYHU CIIMPAYKU.

CrnupayHusAT MOMEHT MOXE Ja C€ Ch3JIaZ€ OT IPOTUBOTEKECTH, IIPU MAJIKH BBPTAIIM
MOMEHTH WIH YPE3 XUAPABINYHHU CUCTEMH, 3a U3MEPBAHE HA FOJIEMU BHPTSILA MOMEHTH.
[IpyHMnHaTa cxeMa Ha €JHa MEXaHWYHa CIUpaydka, ChC CIIUPAYeH MOMEHT, KOMTO ce
Ch3/1aBa OT MPOTHUBOTEKECTH, € MmokazaHa Ha (ur.3.3.1. CnupayHUAT MOMEHT CE Ch3/1aBa
OT TEXEeCTUTe 3 U COHpPAYHUTE 4YENIOCTH 1, NPUTHUCHATH OT JBETE TpaBepcu 3.
['onemuHara Ha cnupadyHHUs MOMEHT HAapacTBa /0 JIEKO MPUILTb3BaHE HAa POTALIMOHHUS
Bai 2. [lo u3BecTHUTE OT TEOpPETUUHATA MEXaHUKa (DOPMYJIH CE ONpeess ToJIeMUHATa Ha

BBPTSLIUS MOMEHT.
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¢wur.3.3.1. MexaHn4eH AUHAMOMETBP

B kadecTBOTO cH Ha mpeoOpa3oBaTeHU MPHUOOPH 332 U3MEPBaHE HA BBPTAIIH MOMEHTH OT
€JIEKTPUYECKUTE YCTPOWCTBA Ca HAMEPWIM INPUIIOKEHUE WHIYKTHBHH, WHAYKLIHUOHHH,
(boTOeNeKTpUYHN U >KUYHHM TpeoOpaszyBaTeny. BOJMIMHCTBOTO OT ChILECTBYBAIIUTE
KOHCTPYKLIMM Ha pasMiexJaHuTe NpuOOpH HMMaT TOKOIMPHUEMHO YCTPOICTBO, KOETO
BKJIIOYBA M3MEpBaTeIIHATA BEpUTa B TOKOBOJCIIUTE YacTH Ha mpeoOpasyBarenurte. ToBa
OOCTOSITEJICTBO C€ SIBABA CEPHO3EH HEAOCTAThK, ThH KaTO KOHTAKTHUTE YETKH U
NPBCTEHUTE Ca H3TOYHHK Ha HCKPEHE M CHUJIHO 3aMbpCsBaHe, OCOOCHO OMNAacHO €



HAIMYMETO HAa MAaclo, Tpec W JApYru cMma3ouHu marepuanu. [lo-mobpu pesynratu ce
MOJIy4yaBaT MpPU M3MOJI3yBAHETO HA KMBAYyHU KOHTakTH. HOo B mpakTukara ce M3moa3yBaT
U KOHCTPYKLHH IIPU KOMTO JIMIICBAT TOKONpPHEMHM ycTpoiictBa. KbM Tasu rpyna ce
OTHACAT KAKTO NHAYKTUBHUTE, TAKa U UHIYKTUBHUTE TEH30METPH.

NHAyKTUBHUAT TOPCHOMETHP 0€3 TOKOBOJeHio ycTpoicTBo /¢ur.3.3.2/, e u3paboTeH
KaTO CHhEAMHUTEN M CE CbCTOU OT JIBA OCHOBHU e€JIeMeHTa: poTop 1 u ctatop 2, CBbp3aHU
ype3 poakoBute jarepu 3. PotopsT 1 ce cBbp3Ba ¢ M3MUTBAaHUA Bajl upe3 ¢uianena 4 u
Bama 5. 3a Ja ce HaMalld HANpEeKEHUWETO, BBH3HUKBAIIO B MaTephaia, Ha Baja ca
HarpaBeHU npope3ute 6.
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®ur.3.3.2. IHAYKTUBEH TOPCUOMETHD.

BbpXy moBBpXHOCTTAa Ha Baja, uype3 Topelia criodka, ca HaOuTH npbscTeHuTe 7, 8 u 9.
Bbpxy Te3u mpbCcTeHH € MOHTUPAH IIMHABPHT 10, n3paboTeH OT MeKa CTOMaHa, BbPXY
KOWTO ca u3pszanu 360uTe 11. [To TakbB HAYMH IWIMHIABPHT C€ pa3lessi OT 3bOUTE Ha
Tpu vactu. KpailHMTe YacTu ca CBbpP3aHM C NPBCTEHUTE 7 M §, a cpeaHaTa 4acT - C
npbereHa 9. Ilpu HaToBapBaHe HAa M3MUTBAHUS JBUTATEN, POTOPHT HA TOPCUOMETHpA CE
ycykBa. [10-TOuHO Ka3aHO yCyKBa ce I'bBKABHUST BaJl 5, MOPaju KOETO NpbCTeHUTE 7 U 8§
ce pa3MUHaBaT B Pa3JIMYHU MOCOKU Ha €JHAKBH BIJIHM. B pe3ynraTr Ha ToBa XJIaOMHHUTE B
3p0uTe 11 B engHara cTpaHa /Hampumep JsBara/ ce yBeJIMYaBaT, a B Jpyrara ce
HaMaJlsiBar.



CraTopbT Ha TOpPCHOMETBHpa ce H3paboTBa OT MEKa CTOMaHa, KaTo BBPXY HETo ce
pasnonarat 6oOuHuTe 12. J/[BEeTE MONOBUHKHM Ha cTaTOpa ce cTirar ¢ bontosere 13.

MarnutHusaT notok @, ch3gaBaH OT Beska OOOMHA TpEeMHUHABa TpE3 cTaTopa, IMpe3
BB3/yIIHATA MEXKIMHA MEXK]Iy CTaTopa U pOTOpa M Ce 3aTBapsl BbB BB3/yIIHATA XJIaOWHA
Ha 3p0HUTE.

Hamanssanero Ha BB3AYIIHUTEC MCKIWHHU, B PE3YJITAT Ha YCYKBAHC Ha Balld 5,
MNpCAN3BUKBA HAMAJIIABAHC HA MArHUTHOTO CBIIPOTHUBJICHUC HA ITIOTOKA M YBCJIMYAaBAHC HaA
CICKTPUYICCKOTO CBHIIPOTUBJICHUC Z na 6o6uHara.

AHalloTHYHN SBJCHHS BB3HUKBAT U BbHB BTOpaTra CHCTEMA, T.C. HApPACTBAHCETO Ha
BBb3AylIHaTa MCKAWHA NPCAU3BUKBA HAMAJIABAHCTO HAa CHIIPOTUBJICHHUETO Ha 0oOuHara.

Bropara rpyna topcuomerpu /dur. 3.3.3./ ca pazpaborenu Ha Oa3zaTa Ha WHIYKTUBHHU
npeobOpa3yBatenu. Te mpencTaBisBaT [Ba CHHXPOHHH e€IHO(GA3HU TeHepaTopa, pOTOPUTE
]l Ha KOWTO ca W3HECEHW H3BBH CTATOPUTE 2 M Ca MOHTHpPAHU B JBE CEUCHHUS Ha

U3IIUTBAHU Bal 3.
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®wur.3.3.3. UHAYKIIMOHHU TOPCUOMETPHU

Craropure Ha JBaTa reHeparopa ca BKJIIOYEHH IPOTHUBOIIOCOYHO WU IPU OTCHCTBUE HA
CBIIPOTUBUTEIIEH MOMEHT WHAYKTHPAaHUTE €.J1.H, B TAX Ca paBHU MO aOCOIIOTHA
cTOlHOCT, HO ca nedaszupanu Ha 180°. [Ipy BB3HMKBaHE Ha CHIIPOTUBUTEIECH MOMEHT,
BaIBT C€ YCYKBa M POTOPHUTE HAa MpeodpaszyBaresst Ce pa3MUHABAT, T.€. SANHUSAT U30CTaBa
10 OTHOLIEHHE Ha Apyrus. UHAyKTHpaHUTE B BaTa CTaToOpa €.1.H. CE SABSIBAT Pa3MECTEHHU
€lHa CIIPSIMO JIpyra Ha bI'bl

¢ =0¢,P ,3.3.1

KBJIETO ¢ € BrioBara aedopManus Ha Bajia; P - Opoit Ha undToBeTe moatocu Ha poTopa.

AKO U3MEpBaHHIT MOMEHT Ha BI'bJ (P, Ca MAJIKU, HEOOXOAUMO € J1a C€ YBEIHYU OpOsT Ha
gudroeTe momrocu. CieBa Jga ce OTOENSKH IEeJeChOOpa3sHOCTTa OT M3MOJI3YBAaHETO B



noI00HU ciydal Ha peakTuBHU reHepartopu /¢ur.3.3.4/. IIoCTOSHHUAT MarHuT Ch3/1aBa
MarauTeH notok @. Koitto ce paskionsiBa Ha nBe yactu @ u @, 3aTBapsiuu ce mpe3
poropa, u3paboTeH OT MeKa CTOMaHa.

MarHuTHOTO CBHIPOTHBICHHE HAa BCEKH IOTOK Ime ObJe Hal-MalrbK, KOraTto MOJ
BB3IylITHATA XJJAOMHA HAa MarHWTHaTa Bepura Ha O0oOuWHaTa ce Hamupa 360 Ha poTopa H
Haii-ronmsimo. Koraro mox BB3mymiHata xyiabMHa Ha MarHuTHaTa Bepura Ha OoOwHarta ce
HaMHpa TNaJWHAa Ha ToJroca. B pe3ynTar Ha BCHMYKO TOBAa, MArHUTHHST IOTOK Ce€
npepasnpenens Mexay OOOMHHTE ¢ 4eCTOTa, OINpelelieHa OT 4YecToTaTa Ha BBPTCHE U
Opost Ha uyudToBeTe MOMIOCH. /[Ba MOMOOHM TeHepaTropa, MOHTUPAHU B JBE PaszIHYHU
CEUeHHs Ha €IMH BaJl — eMPYyBETKa, 00pa3yBaT HHIYKTUBEH TOPCHOMETED.
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®wur.3.3.4. TopcuomeTbp
pPEaKTUBEH I'eHepaTop

HpeI[I/IMCTBaTa Ha pasriacgaHuTe TOPCHOMETPHU C€ 3aKiIro4daBaT B CJICIHOTO: BHCOKa
TOYHOCT, JIMIICA Ha IIOABMXXHH KOHTAKTH, JICCHHU 3a 06CJIy>KBaHe H CKCIIJIoaTalus.

HGI[OCTaT'bI_II/ITe UM C€ CBCTOAT B TOBA, Y€ TC3U TOPCHOMETPH CC HYXJAAT OT CIICLIUATIHO
MACTO BBPXY HU3CICABAHUA Ball, KbACTO TC Ja C€ MOHTHUpPAT, 4 TOBAa HC BHHAIruk <€
BB3MOkHO. OCBeH TOBa 3a MOHTaka Ha HUHAYKTUBHHUA TOPCHOMCTHD € HCO6XOLLI/IMO
Pa3KbCBAHEC Ha KHHEMATH4YHATa BCpPpUIra Ha HU3CIACABAHUA BaJl, KOCTO € KpaﬁHO
HCXKCIATCIHO.

doroenekTpuueckuTe IpeodpasdyBaTesid ChIIO Ca HAMEPWIM MNPUIIOKEHHE TpHU
yCTpOMCTBaTa 3a M3MEpPBaHE Ha BBPTAIIM MOMEHTH. TakbB TOPCHOMETHD € MOKa3aH Ha
¢ur.3.3.5. B nBe ceueHus Ha um3cienBaHusi Bad 4 ca MoHTHpaHu auckoBeTe 2. Ilpes
OTBOpPUTE HA JUCKOBETE OT M3TOYHMKA HA CBETIMHA 3 MPEMUHABAT CBETIUHHH JIBYU.
Kouto monmanar Bbpxy ¢otokneTkute 1. ®OTOKIETKUTE ca BKIOYEHH MPOTHBOIIOCOYHO,
Taka 4e MpU HEHAaTOBAaPEHO ChCTOSIHUE Ha Baja, pe3yJITaHTHUS (POTOTOK € PaBaH Ha HyJa.
[Ipu BB3HMKBaHE Ha CHIPOTUBHUTEIEH MOMEHT, €IMHHUSAT HU30CTaBa 10 OTHOIIEHHE Ha
JIpyrusi ¥ 1o odmiara Bepura roJieMuHaTa Ha KOMTO € MpOMOpIHOHANIHA Ha TMpeAaBaHus
MOMEHT paBeH Ha HyJa, OT JUCKOBETE MPOTHYa (DOTOTOK CHIPOTHBUTEICH MOMEHT.
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®ur.3.3.5. OTOENEKTPUIECKH TOPCHOMETH).

Te3u TopcHOMETpH MPUTESKABAT MPEIUMMCTBA M HEIOCTAThIM Ha (HOTOCTCKTPHUYCCKUTE
npeodpa3yBaTey.

Karo TopcuomeTrpu Morar na ce M3MOI3YBaT M TEH30ENEKTPUYECKH IpeoOpasyBaTeln
/pur.3.3.6./. TlocokaTa Ha BEKTOpa Ha TJABHUTE HANPEKEHUS Ha Bajl, MOJJIOKEH Ha
YCYKBaHe, ca Pa3MoJoKEeHH MOJ bI'bJl 45° CHIpsSMO OCUTE M MPEIU3BUKBAT HANPEKECHUS
Ha OMBbH M Ha HATHCK. 3aTOBa BHPXY M3MUTBAHMS BaJ, CE 3aJICMBAT JIBa TEH30/aTYHKa,
Pa3MOJIOKEHH MOJ1 BI'BII 45° CIPSIMO OCTa My.
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®ur.3.3.6. MOHTI/IpaHC Ha TCH30JaTYHIU 3a UBMCPBAHC HA BbPTALIN MOMCHTH.

JIBata npeoOpasyBares ce BKJIIOUBAT B JIBE ChCEHH paMeHa Ha M3IM0JI3yBaHaTa MOCTOBA
cxema. Jlepopmanusara Ha Bajia, HOPOJEHO OT COOCTBEHOTO MY TErJO, MPAKTHYECKH Ce
HeyTpanu3upa npu cxemara Ha ¢ur.3.3.6. [lopagu KoeTo Ta3u cxeMa € MOAXOoJAIIa 3a
M3MEpBAHE HA BBPTAIIM MOMEHTHU IPU BaJOBE C TOJIIMO TErj0 MU TOJISIM JUAMETHP.
Cxemara Ha ¢ur. 3.3.6 6 e moaxoxasmia 3a KbCH BalOBE, KBIACTO AedOopMaIuuTe,
MOPOJICHH OT COOCTBEHOTO TETJIO0, Ca HE3HAYUTEITHU.



3a u3MepBaHe Ha BBPTSIIA MOMEHTH MOTAT Jia C€ M3IOJI3YBAT U IIBJIHOMOCTOBU CXEMH,
M3IBJIHEHU C YETUPH TeH30Jaryuiy. Jlarymmure ce pasmoyiarar 1o JBOWKH Ha
IHaMeTpaHO  TPOTHUBOIOJNIOKHUTE oOOpasyBamu Ha Bama. [IpeoOpasyBarenure,
M3NUTBAIIN JeOPMALlUU C €JHAKBH 3HAIM C€ BKIIOYBAT B MPOTHBOIOJIOXHN paMeHa Ha
MOCTOBaTa CXeMa.

HpI/I KUYIHUTE TOPCUOMCTPH, TCH3OHpeO6paBYBaTCJ'II/ITC CC CBBpP3BAT C U3MCpPBATCIIHATA U
perucrpupaniara amaparypa 4pe3 TOKOIIPUCMHU YCTPOfICTBa, KOCTO CC sBABA U €OAUMH OT
HaM-TOJIEMHUTE HCIOCTAaThIIM HA TC3HU YCTPOIZCTBH.

Jlpyr HenocTaTbK € OOCTOSTEICTBOTO, Y€ CHIPOTHUBICHHUETO HA TEH30AATYUIUTE €
CPaBHHUTEIIHO MalKO, a Ha TOKOIPHEMHOTO YCTPOHCTBO M eJIEKTpHUYecKaTa BepHra
roJIIMO, KOETO BOJIH JIO 3aTHXBAaHE Ha IMOJIC3HHS CUTHAJ M M3II0JI3YBaHE HA MHOTO CHITHH
ycunBaTenn. ToBa BOAM 10 U3KPHUBSIBAHE HA PETUCTPUPAHHUTE BEIMYMHU U BIIOIIABaHE HA
TOYHOCTTA.



