HOBOCHUBUPCKHUI T'OCYJIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET

MEX®AKYJIbTETCKAS JIABOPATOPHS TIPOMBIIIJIEHHOW ABTOMATH3AIIMA
JIABOPATOPHS SJIEKTPOITPUBOJA OBIIEITPOMBIIINJIEHHBIX MEXAHU3MOB
JIABOPATOPHUSA DQHEPTOCBEPEXKEHHU A

ITPOI'PAMMA KYPCA

«HACTOTHBIE SJIEKTPOITPUBO/JAbI B CHCTEMAX OTOIIVIEHUS],
BOJOCHABXEHUWSA, BEHTUWISALIUA U KOHAULTUOHUPOBAHUSA (HVAC)»

KPATKOE OIITMCAHUE
Kypc npennasnHauen [isi CHEHUAIKMCTOB, 3aHUMAIONIMXCS YCTAHOBKOW, HaNAaJKOM U
00CITyXKMBaHHEM YaCTOTHO-PErYJIMPYEMBIX 3JIEKTPONPHBOAOB Kommanuu Danfoss s cucrem
BOJIOCHA0KEHU S, BOJJOOTBEICHUSI, BEHTHISILIUU U KOHAUITMOHUPOBAHUS.

Kpr BKJIFOYAET B ceOs CJICAYHOIMEC OCHOBHBIC YaCTH:

e TeopeTHueckyl0 4acTb, B KOTOPOW paccCMaTpUBAIOTCS AIIEKTPOMEXaHHYECKHE CBOWMCTBA
JIBUTATEJEeH MePEMEHHOT0 TOKa, CBOMCTBA TPaH3UCTOPHOTrO npeobdpaszopareins yactoTsl ([1Y)
CO 3BEHOM IOCTOSIHHOTO HaNpsDKEHUs, TUPUCTOPHBIX yCcTpoWcTB miuaBHoro mycka (YIIIT),
OCHOBHBIC TIIOHATHUA TCOPHUMU ABTOMATUYCCKOTO  YIIPABJICHUA, CIIOCOOBI YIIPpaBJICHHUA
JIBUTATEIIIMU TIEPEMEHHOTO TOKa.

e TexHoJIOTMYECKYI0 YaCcTh, B KOTOPOM paccMaTpUBAIOTCA OCOOCHHOCTH Pa3IMYHBIX
TexHoJorndeckux Mexann3mMoB HVAC ¢ Touku 3peHus yIpaBICHHS U YHEProcOepeKeHUSI.

e [IpakTHyeckylo 4acTh, B KOTOPO# paccMarpuBaeTcs mpuMeHeHue npeodpasosareneid VLT
FC302, VLT FC102 u ycrpoiictB mnaBuoro mycka MCD-3000 mis peanu3anuu pa3indHbIX
TEXHOJIOTHYECKHX PeKUMOB MexaHu3MOB HVAC, mpuemMbl MOCTPOSHUS W ONTHMH3AINH
3aMKHYTBIX CHUCTEM aBTOMATHUYECKOTO YIPABJICHUS C MOMOIIBIO BCTPOCHHBIX cpenacts 14,
JTUATHOCTHKA COCTOSIHHMSI DJICKTPOIIPUBOJA, TIOBEJICHUE B HECTAHIAPTHBIX W aBapPUIHBIX
CUTYaIlUsX.

e JlabopaTOpHBI TPAKTHKYM, TJ€ HW3YYalOTCsS TPAKTHYECKHE BOIPOCH TIOCTPOCHHS U
HAaCTPOMKHM CHCTEM, IPOrpPaMMHUPOBAHUS PEXKHUMOB paboOThl mpeoOpa3zoBaTesield YacTOTHI
(ITY), ycrpoiicte mnaBHoro mycka (YIIII), mpoBoasTcs uccnempoBaHus pabOTHI CHUCTEMBI
ITY — acuHXpOHHBIN JOBUTATENh MPH paboTe C Pa3IUYHBIMH  TEXHOJIOTHYECKHMHU
MeXaHU3MaMH.

HEJIN KYPCA:
® U3YYUTh YCTPOUCTBO U TexHHUeCKUe xapakTepucTuku [1Y komnanun Danfoss;

e 3HaTh ocoOeHHOCcTH TpuMeHeHus [IYU miusg pa3aMYHBIX TEXHOJOTHYECKHUX PEKUMOB
paboThI cucTeM BOAOCHAOKEHHUS, BOJIOOTBEICHHS, BEHTHISIIIUU U KOHIUITHOHUPOBAHMSI,

¢ VYMCTb BLIIIOJIHUTH IICPBOHAYAIBHYIO HaCTpOﬁKy HI’I, CTPOUTL 3aMKHYTBHIC CHCTCMbI
peryjiupoBaHusa 3aaHHOIo TCXHOJIOTHYCCKOI'O napameTpa, IIOJIB30BATHECs
cricnyaJIbHbIMU q)yHKHI/ISIMI/I, JJOTHYCCKHUMU CbYHKIII/IOHaJ'II)HI)IMI/I 6J'IOKaMI/I,
JUAarHOCTUYECKUMHU BO3MOKHOCTAMU 114.
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[TPOTPAMMA KYPCA
1. TexHOIOrHYECKHE MEXaAHU3MbI ¢ BEHTHJIATOPHLIM MoMeHTOM Harpy3ku (HVAC)

e OCHOBHBIE KOHCTPYKIIMU U XapaKTEPUCTUKU HACOCHBIX YCTAaHOBOK, CUCTEM BEHTWJISLUU U
KOHJULIMOHUPOBAHUS.

e OcHOBHBIE TPEeOOBAHUA K 3JEKTPONPHUBOIY HACOCHBIX YCTAHOBOK, CHUCTEM BEHTHIIALIUU U
KOHJIUIIHOHUPOBAHUSI.

e CrocoObl perylMpoBaHUs TEXHOJIOTMYECKHX IapaMeTpoOB: MaBlICHHE, pacxomd, Iud.
JlaBJICHUE, YPOBEHb U JIP.

e DHeproddp(HeKTUBHOCTh CMOCOO0B PEryaupoBaHus. OKOHOMHYECKHE IPEUMYILEeCcTBa
BHEJPEHUS PETYINPYEMOTO 3JIEKTPOIIPUBO/IA.

e BapuaHThl TEXHMYECKOW pealu3aliil CIIOCOOOB PErylIMpOBaHUS TEXHOJIIOTHYECKUX
MapaMeTpoB.

2. [IpeoOpa3oBaTe/id YaCTOTHI H YCTPOHCTBA IUIABHOTO MYCKA JIJIsl CHCTeM BOJOCHAOKEHUS,
BO/JI00TBe/IeHNSl, BEHTHJISIIMU H KOHIUIHOHMPOBAHUS

e (OO030p cepuii mpeoOpa3oBaTeNieli YacTOTBI W YCTPOWCTB IUIABHOTO ITyCKAa KOMITAHHH
Danfoss I CUCTEM BOJOCHAOXKEHUS, BOJOOTBEACHUS, BCHTUJISILIUU u
KOHJIULIUOHUPOBAHUSL.

e OcHOBBI BBIOOpA, KOHCTPYKTHUBHBIE UCIIOJIHEHHUSI, OTIIIUU U UX Ha3HAYCHUE.

e Crenmaneable QyHKImu s ynpasienus mexanmsmamu HVAC B mpeoOpasoBaternsix
YacTOThl M YCTpOMCTBax IulaBHOro mycka Danfoss: kackamnHoe yrpaBieHHE, CIISIIHIA
pEeXHM, 3alluTa OT CYXOro Xoja W paboThl B KOHIIE KPUBOM, OOpHIB pPEeMHS, MOXKAPHBIHA
pexuM, 0aTaHCUPOBKA MOTOKA IPUTOYHOTO U BBITSHKHOIO BO3/1yXa, 3a/laHi€ MaKCUMAaJIbHO
JOMYCTUMOT'O KOJIMYECTBA ITYCKOB U JIp.

e 0030p nmporpammHbIX cpeacTs Danfoss.

e Texuuueckue pemieHus Ha Oa3e mpeoOpasoBarenbHOM TexHHKH Danfoss mis cuctem c
mexaam3mamu  HVAC: HacocHble CTaHIMHM, CHCTEMBI BOJOOTBEICHHS, TPATUPHH,
BEHTHJIATOPBI, KOMIIPECCOPHI, MEXAHU3MbI KOTEJIbHBIX, XUMHUUYECKUX MPOU3BOJCTB U T. .

3. Oco0eHHOCTH IKCITyaTAlU Mpeodpa3oBaTeieil YacTOThI M YCTPOICTB NMJIABHOIO MycKa

e VYcraHOBKa, OJKIIOYEHUE, Tpeodpa3oBaTeield 4acTOThl M YCTPOUCTB IJIABHOTO MTyCKa.

e DKcrutyaTanus npeoOpa3oBaTelbHON TEXHUKH, YKa3aHHe Mep 0e3011acHOCTH, XpaHEHHE U
TPaHCIOPTHPOBKA.

e [lopsmok aeWCTBUS NPH HEUCHPABHOCTAX W aBapUsAX, PEKOMEHIAIMU JJIS YBEIMUYCHHS
pecypca cucteM ¢ mpeoOpa3zoBaTebHON TEXHUKOM.

4. IlpakTHyeckas 4acThb

e VYcrpoticTBo mpeodpaszoarens yactotel VLT FC102 (HVAC).

e (DyHKIMOHANBHAS U dJEKTpUUecKas cxeMsl. [logkmoueHne nenei ynpaBieHus U CUIIOBBIX
1enei. JJIeKTpOMarHuTHasi COBMECTUMOCTD U 3allUTa OT MIOMEX.

e Jlapamerpsr m rpymnnsl mapamerpoB. Hacrtpoiika IIY, ympaBieHne W OuarHocTuka ¢
nomo1nkto mporpammbl MCT10, BRIHOCHOM TTaHETH YIIpaBICHUSI.

e Hacrpoiika TexHonornueckoro kourposuepa: [N/ — perynupoBanue npoiecca.

e Hacrpoiika curHasioB 0OOpaTHOM CBSI3U C JATYMKOB TEXHOJIOTHYECKUX MTAPaMETPOB.

o Jlomomuurensubie pynkuun VLT FC102 (HVAC).



HOBOCHUBUPCKHUI T'OCYJIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET

MEX®AKYJIbTETCKAS JIABOPATOPHS TIPOMBIIIJIEHHOW ABTOMATH3AIIMA
JIABOPATOPHS SJIEKTPOITPUBOJA OBIIEITPOMBIIINJIEHHBIX MEXAHU3MOB
JIABOPATOPHUSA DQHEPTOCBEPEXKEHHU A

5. JIaGopaTopHBIi NPAKTHKYM

5.1. JJaGoparopHslii cTeH1 (YHUBEPCATBbHBIN JEMOHCTPAIMOHHBIN) «3yueHne CBOWCTB U
ocoOeHHOCTeH peodpa3zoBaTeseii 4aCTOThI.

YcranoBienHoe obopynoBanue: npeodpazosatean DANFOSS VLT FC302, VLT FC102 wm
VLT5000, »nextpoaBurareiab ¢ TOPMO30OM M JIaTYMKOM TIOJIOKEHHUS, MaKeT MpUBOJA
HarHeTaTeNlsl ¢ BEHTHIAIMOHHBIM KaHAJIOM M JAaTYMKOM JaBJICHHUS, MaKeT TPy30MOAbEMHOIO
MeXaHU3Ma, MyJIbT SMYJISIHHA BHEIIHUX CUTHAIOB YIIPABICHHUS.

IIpoepamma nabopamopnou pabomol.
1. OsnakomieHHe C Ha3HAYEHUEM, YCTPOMCTBOM, OCHOBHBIMH (DYHKIIUSIMH U OOJACTSIMH
NPUMEHEHHS, TEXHUIECKUMH XapaKTEPUCTUKaMU ITpeoOpa3oBaTesieil 4aCTOTHI.

2. VYmupasienue paboToi mpeodpazoBaTess YaCTOTHI C IIOMOMIBIO IyJIbTa YIPABJICHUS.
3. VYnpasieHue paboToi mpeoOpa3oBaTess YaCTOThI C TOMOIIbIO BHEIIHUX CUTHAJIOB.
4. TlapameTpupoBaHHE CUCTEMBI YIIPABICHUS YaCTOTHO-PETYIUPYEMOTO dIEKTPOIIPHUBO/IA

OT IIyJIbTa YIPABJIEHUS U NIEPCOHAIIBHOIO KOMIIBIOTEPA.

5. MHccnenoBanue craTU4ecKUX UM JAMHAMHUYECKUX XApaKTEPUCTHK PAa3OMKHYTOM CHUCTEMBI
3JEKTPONPUBOJIA.

6. M3ydenue cucrem ckaiuspHOro ymnpasienus, Metoa VVC+ 1 BeKTOpHOE yIipaBieHUe s
CITy4aeB ¢ 00paTHOM CBA3BIO U 0e3 00paTHOM CBS3H.

7. W3yueHue U HaCTpOIlKa 3aMKHYTOM I10 1aBJICHUIO BEHTHIISILIMOHHONW CUCTEMBI
¢ nomouisto 1IN /[-perynsaropa.

8. H3yuenme u HacTpoOiKa CHCTEMBI YIIPABICHHUSI MAKETOM I'PY30II0bEMHOTO MEXaHU3Ma.

5.2. JJaboparopusIii creny «MccnenoBanne MpoIeccoB YIpaBICHUsI B HACOCHOH YCTaHOBKE
CHCTEMBI XOJIOJTHOTO BOJAOCHAOKEHUS»

YcranoBieHHOE 000pyaoBaHue: MpeodpazoBarens yactotel VLT FC102, ycTpolicTBO IIIaBHOTO
mycka MCD100, nacocet CR, npeodpasoBareins naienus OT-1, pyuHble OaliaHCHPOBOYHBIC
knanansl THna MSV -C, poramerpsl FIP, pene nasnenus KP.

IIpoepamma nabopamopnou pabomol.
N3yuuth 060pynoBaHHe MakeTa 1a00paTOPHOI YCTaHOBKH /sl CTAaOMIN3AIMU JaBICHHS.
N3yuuth criocoOsl mapamerpupoBanus mpeodpaszosarens yactorel VLT HVAC FC 102.
O3HaKOMHTBCS C OCOOEHHOCTSMH BBIOOpA crioco0a peryInpoBaHus JIaBICHUS.
Hactpouts 3aMKkHYTyr0 1O AaBieHMIO cuctemMy ¢ nomombto IIW/I-perymaropa B
COOTBETCTBUH C PACCUUTAHHBIMH ITapaMeTpaMHu.
5. Cuarp nuHamuyeckue xapakrepuctuku P(t) m o(t) npm msmenenusx pacxona. [Ipu

pasnuyHbIX HacTporkax [T ]/[-perymnsaropa.
6. M3yuuTh paboTy KacKagHOTO KOHTPOJUIEPA U MTPOBECTH €r0 HACTPOUKY.

NS

5.3. JIaGoparopuslii cTeH «M3ydeHne cpecTB YHEPTOCOEPEKEHNSI B HACOCHBIX YCTaHOBKAX

YcranoBieHHoe 00opyaoBaHue: npeodpazonaresns yactotel VLT FC102, nacoc CR,
npeobpazosatens nasinenus MBS 3000, pyunsie 6anancupoBouHbie Kianansl Tuna MSV -C, perne
nasienus u remrepatypsl KP, pacxomomep-cuerunk snekrpoMaraiuTHbd «B3JIET DMy,
anekrponpusog AME 20, yHuBepcaabHbI H3MEPUTENbHBIN MPUOOP MapaMeTpoB TpexpazHoii
cetu DMK 32.
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Ipoepamma nabopamopmnoii pabomoi:

N3yunts 060pyaoBaHHE MaKeTa JJabOpaTOPHOM YCTAHOBKH.

N3yunth criocoOwl mapamerpupoBanus mpeodpaszosarens yactorsl VLT HVAC FC 102.

Hactpouts 3aMKHYTYIO 110 JJaBJIIEHUIO cucTeMy ¢ tomotisto [IN-perynsaropa.

Hactpouts yHuBepcanbHblii m3meputenbubii mpuoop DMKS32 na nsmepenne akTHBHOM

SHEPruu, NOTPeOJICHHON IBUraTelIeM Hacoca 3a UK U3MEHEHHS pacxoa.

5. Mzyuuth mporecc craOuwimM3anuy JaBJIEHUS TOCJIE HACOCAa BPYYHYIO IPU MOCTOSHHOM
CKOPOCTH BpallleHHsI Hacoca.

6. 3amporpamMMHpOBATh TEXHOJOTHYECKUN KOHTPOJUIEP HA ONPEAEICHHBIA UK U3MEHEHUS
pacxopa.

7. 3amycTUTh LHMKJI W3MEHEHHS pacxoja W CTa0WIM3UpPOBATh BPYYHYIO C TOMOIIBIO
3a/IBIKKH (MM aBTOMAaTHYE€CKH C TMOMOIIBIO YAaCTOTHOTO 3JIEKTPONPHBOA) JaBIICHUE,
PYKOBOJCTBYSICh TOKa3aHUSIMH MAaHOMETPA.

8. Ilo 3aBepmieHMH  IMKIa  3aQUKCUPOBATh  TOKa3aHUS  aKTUBHOW  DHEPIHH.
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5.4. JlaboparopHslii creny «M3yueHne cucTeM IJIaBHOTO MyCKa aCHHXPOHHBIMHU
3JIEKTPOABUTATEIIMU

YcranosnenHnoe obopynosanue: npeodpazosareasn DANFOSS VLT 2805 u ycrpoiictBo
aBHoro mycka DANFOSS MCD 300.

IIpoepamma nabopamopnou pabomol.
1. TIporpammupoBanue u opranuszamus cnoco6os noakmrouenus [14 VLT 2800 u YIIIT MCD

3000.

2. VYmpasneHue paboTod mpeoOpasoBarens dactorel W YIIII ¢ momompio mynbTa
yIIpaBlICHHS.

3. Vmpanenuwe paboroii mpeodOpaszoBatens yactorel W YIIII ¢ mOMONIBIO BHENTHUX
CHUTHAJIOB.

4. VI3yyeHne OTUHAMUYECKUX, Harpy30YHBIX U SHEPreTUYECKUX XapaKTEPUCTHK ABUraTesst U
CUCTEMBI NP YaCTOTHOM IIyCKe ¢ moMoiibio 1Y, nmpu TUPUCTOPHOM ITyCKe ¢ MOMOIIBIO
VIIII u ipy npsIMOM ITyCKE.

5. VYcraHoBKa mapaMeTpoB YCTPOWCTBA IJIABHOTO ITycKa: BpeMs MyCKa, BpeMsi TOPMOXKEHUS,
Ha4yaJIbHOE HAIIPSKEHUE.

B nmpezacraBieHHOM Kypce MpeaycMOTpeHa MepernoaroToBka B 00beme 72 yaca, B TOM YHCIIE
TeopeTnueckas yacth 20 4acoB, MpakTUUeCKas 4acTh U JabopaTopHbIe paboTH — 52 yaca.

Bo3MoxHO TIpoBeieHrEe COKPAIIEHHBIX KypCOB, 00BEM 3aHSITHI B KOTOPBIX COTJIACYETCS C
3aKa34nKOM.

Takxe BO3MOKHO INPOBENECHUE OJHO-, JBYXJIHEBHBIX CEMHHApOB, MpPOrpaMma KOTOPBIX
MOJKET CYIIECTBEHHO OTIIHYATHCS M COTJIACYETCS OTIIEIBHO.

PykoBoauTens — KaH[. TeXH. HayK, AoueHT kadeapsl DAITY HI'TY B. M. Kasemaukos

KonrTakTHas nnpopmanus

630092, HoBocubupck, 92, mpocnext K. Mapkca, 20,
HI'TY, 2 kopmyc, ayn. 121, 123

Ten.: (383) 346-15-68; Ten./daxc (383) 346-02-79
D71. mouta: apm@drive.power.nstu.ru, vidi@ya.ru



