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IIPOI'PAMMA KYPCA

«HACTOTHBIE JJIEKTPOIIPUBO/bI B CUCTEMAX OTOIIVIEHUA],
BOJAOCHABXEHUSA, BEHTHJIAIUU U KOHAUIIUMOHUPOBAHUSA (HVAC)»

KPATKOE OITMCAHUE

Kypc mnpenHazHaueH s CHEIUAIUCTOB, 3aHUMAIOUIMXCA YCTAaHOBKOW, HalagKOW U
00CITy’)KUBaHUEM YaCTOTHO-PETYJIUPYEMbIX 3JIEKTPONPUBOIOB Kommanuu Danfoss s cucrem
BOJI0OCHA0KEHU S, BOJOOTBEICHUSI, BEHTHIISILIMN ¥ KOHJAUIIHOHUPOBAHUS.

Kypc BrimouaeT B cedst cieayromie OCHOBHbIC YacTH:

e Teoperuyeckyro 4acTb, B KOTOPOH paccMaTpUBAIOTCS AJIEKTPOMEXAHUYECKUE CBOMCTBA
JIBUTATEJCH MEPEMEHHOTO TOKa, CBOWCTBA TPaH3UCTOPHOTO mpeobdpaszoBareins dacToThl (1Y)
CO 3BEHOM IIOCTOSIHHOTO HalpsKEHUs, TUPUCTOPHBIX YCTpOWCTB IaBHoro mycka (VYIIII),
OCHOBHBIE TIOHATHS TEOPUM AaBTOMATHYECKOTO YIPaBJICHUS, CIOCOOBI YINpaBICHUS
JBUTATEIISIMU TIEPEMEHHOTO TOKA.

e TexHOJIOTMYECKYI0O 4YacTh, B KOTOPOM paccMaTpHUBAIOTCS OCOOCHHOCTH Pa3TUYHBIX
TexHosiornueckux Mexann3MoB HVAC ¢ Touku 3peHusl yrpaBiIeHUs U YHEPTOCOEPEIKCHHUS.

e [lpakTHUYecKyro 4acTh, B KOTOPOIl paccmaTpuBaeTcs mpuMeHeHue mpeodpazoBateneid VLT
FC302, VLT FC102 u yctpoiicts maBHoro mycka MCD-3000 s peanuzanuu pa3indHbIX
TEXHOJIOTMYECKUX PEeXUMOB MexaHusMoB HVAC, mpuemsl NMOCTpOEHHS M ONTHMH3ALMU
3aMKHYTBIX CHCTEM aBTOMAaTHYECKOI'O YIPABJICHMS C MOMOIIBI BCTPOCHHBIX cpenacts 14,
JMarHOCTHKA COCTOSIHMSI 3JIEKTPOIPUBOJA, TOBEIEHUE B HECTAHJAPTHBIX U aBapUIHBIX
CUTyalUsIX.

e JlaOopaTOpHBIM HOPAaKTUKYM, T[J€ H3y4YalOTCs MPAKTUUYECKUE BOIPOCHI TOCTPOCHUS U
HACTPOMKHM CHUCTEM, IMPOrpaMMHMPOBAHUS DPEXKUMOB palbOThI MpeoOpazoBaTeneil YacTOTHI
(IT4), ycrpoiicte mnaBHoro mycka (YIIII), mpoBoasTcs uccinenoBanus pabOThl CHUCTEMBI
ITY — acuHXpoHHBIM  1BUTaTeNb MNpH paboTe ¢ PasIMYHBIMM  TEXHOJIOTMYECKUMU
MEXaHU3MaMH.

HEJIN KYPCA:

® U3yYUTh YCTPOWUCTBO U TexHHUECKUE XapakrepucTuku [T4 komnanun Danfoss;

e 3HaTh oOcoOeHHOCTH mpuMmeHeHus [IY s pasTUYHOrO TEXHOJOTHYECKHX PEKHMOB
paboThI cuCTEM BOJOCHAOKEHHUS, BOJJOOTBEICHUSI, BEHTHISAIIMN ¥ KOHJIUIIMOHUPOBAHUS,

® yMeTb BBINOJHUTH IMEPBOHAYANbHYIO HacTpoiKy IIY, CTpouTh 3aMKHYTblE€ CHUCTEMBI
peryianpoBaHus 3aJJaHHOTO TEXHOJIOTMYECKOI0 napaMerpa, I10JIb30BaThCs
CHelHaIbHBIMU (GYHKIMAMH,  JOTMYECKUMHU (GYHKIIMOHATIBHBIMU O10KaMmu,
JUarHOCTUYECKUMHU BO3MOKHOCTsIMU [TY.
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ITPOI'PAMMA KYPCA

1. TexHOomOrMYeCcKe MEXaHN3MBI C BEHTIJIATOPHBIM MoMeHTOM Harpy3ku (HVACQ).

e OCHOBHBIC KOHCTPYKIUHU U XapAaKTEPUCTUKH HACOCHBIX YCTAHOBOK, CUCTEM BEHTHIISIIUU U
KOHIWLIMOHUPOBAHUS.

° OCHOBHBIE Tpe60BaHI/IH K JJICKTPONPUBOAY HACOCHBIX YCTAHOBOK, CUCTCM BCHTWIIAUWUN U
KOHIUITUOHUPOBAHHSI.

e (CnocoObl peryaupoBaHUs TEXHOJOTHYECKHX MapaMeTpoB: J[AaBIEHUE, pacxod, Aud.
JIaBJICHHUE, YPOBCHb H JIP.

e  DOHeprodhPeKTUBHOCTL CIMOCOOOB PEryJupoBaHUS. ODKOHOMHUYECKHE TPEUMYIIECTBA
BHEJIPEHHSI PETYIUPYEMOTO JICKTPOIIPUBO/IA.

e BapuaHThl TEXHMYECKOW peanu3alil CIOCO0OB PEryJIMpPOBAHUS TEXHOJIOTUYECKUX
apaMeTpOB.

2. HDCO6D&30B8_T€J'II/I 4acTOThl M YCTPOMCTBA IIJIABHOTO ITyCKa JJIsI CHCTEM BOI[OCHa6)KeHI/I$[,
BOJOOTBCACHHA, BEHTHUIIANINMHY U KOHANITMOHHUPOBAHUS.

e (O030p cepmii mpeoOpaszoBareneld YacTOThHl W YCTPOWCTB IUIABHOTO ITyCKa KOMITAHUU
Danfoss  gma  cucteM  BOJOCHAOXKEHUs,  BOJOOTBEACHUS,  BEHTHWIAIMH U
KOHIULIMOHUPOBAHU.

e OcHOBBI BbIOOpA, KOHCTPYKTHBHbIE UCIIOJHEHHUS, ONIUH U UX Ha3HAYCHHE.

e CrenuaneHble (QyHKIMM 1 ynpasiaeHus mexanusmMamu HVAC B mpeoOpaszoBaternsix
YacTOThl W YCTpOMcTBax IutaBHOro mycka Danfoss: kackagHoe ymnpaBieHHe, CISIIUN
PEXHM, 3alUTa OT CYXOro XoJa M paboThl B KOHLE KPUBOM, OOPBIB peMHS, MOXKAPHBIN
pexuM, OaraHCHPOBKA MOTOKA MPUTOYHOTO M BBITSDKHOTO BO3yXa, 3a/laHUe MaKCHUMAaJIbHO
JOITyCTUMOIO KOJIMYECTBA ITyCKOB U JIp.

e O0630p nporpammubIxX cpeacts Danfoss.

e TexHuueckue pemieHus Ha Oa3e npeoOpa3oBarenbHOM TexHuku Danfoss ans cuctem c
mexanusmamu HVAC: HacocHble CTaHIMM, CHCTEMbl BOJOOTBEIACHHS, TI'paJUupHU,
BEHTUJISITOPBI, KOMIIPECCOPBI, MEXaHU3MBbI KOTEJIBHBIX, XHMUUYECKUX IPOU3BOJCTB U T. 1.

3. Oco0EHHOCTH IKCIIVATAlMU Ipeo0pa3oBareiieil 4acTOThl U YVCTPOUCTB IJIABHOIO IMYCKA.

e VYCTaHOBKa, MOAKIIOYCHHUE, IPEOOPA30BATEICH YaCTOTHI U YCTPOUCTB IJIABHOTO ITyCKa.

e DKcrutyaTaius npeoOpa3oBaTelbHON TEXHUKH, YKa3aHHe Mep 0e30M1acHOCTH, XpaHEHHE U
TPaHCIIOPTUPOBKA.

L4 HOPHHOK I[CFICTBHH IMpU HCHUCIIPABHOCTAX W aBapHAX, PCKOMCHIAALIMH IJid YBCIWMYCHUA
pecypca cucteM ¢ mpeodpazoBaTeIbHON TEXHUKOM.

4. IlpakTHyeckasg 4acThb

e VcrpoiictBo npeodbpazosarens yactorel VLT FC102 (HVACQ).

e DyHKIMOHANBHAS U dJIEKTpUUecKas cxeMbl. [lonkimoueHne neneil ynpaBiaeHus! U CUIOBBIX
Lernen. DJIeKTpOMarHuTHasi COBMECTUMOCTBD U 3aIUTa OT ITOMEX.

e [lapamerpsl u rpynnel napamerpoB. Hactpoiika IIY, ynpaBneHue u IHAarHocThkKa cC
nomouibio nporpaMmbl MCT10 , BBIHOCHOM NTaHENH yHpaBIEHUS.

e Hacrpoiika TexHonornueckoro kourposuiepa: [N/ — peryaupoBanue nporecca.

e HacTtpoiika curaagsoB oOpaTHOM CBSI3H C JATYMKOB TEXHOJOTUUECKHUX MTapaMeTPOB.

e Jlonmomuaurensubie hpynkuuu VLT FC102 (HVAC).
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5. JIabopaTOpHBIN IMIPAKTUKYM.

5.1. JJaGopartopHslii cTeH (YHUBEPCATBHBIN IEMOHCTPAITMOHHBIH )
«HM3yyeHne CBOMCTB U 0COOEHHOCTEN nMpeodpa3oBaresieid 4aCTOThI».

Yemanoenennoe obopyoosanue: Ilpeoopaszoeamenu DANFOSS VLT FC302, VLT FCI02 unu
VLT5000, snexmpoosucamens ¢ mMOPMO3OM U OAMYUKOM NOJONCEHUs, MaKem npusood
HazHemamess ¢ 8eHMUNIAYUOHHbIM KAHALIOM U OAMYUKOM OdGleHUs, MaKem 2py30n00beMHO20
Mexauusma, nyavm SMYIAYUY GHeUHUX CUSHATI08 YNPAGIeHUs.

[TporpamMma 1abopaTopHOM pabOThI:

1. Os3HakomiieHHE C Ha3HAYCHHEM, YCTPOWCTBOM, OCHOBHBIMH (YHKIMAMHU M 00JacTIMHU
MPUMEHEHHUS U TEXHUYECKUMU XapaKTEepUCTUKAMHU MTpeoOpa3oBaTeseil 4acTOThI.

2.  VYmnpasnenue paboToi mpeodpazoBaTesi 4aCTOThI ¢ TOMOIIBIO MYJIbTa YIIPABJICHUS.

3.  Vmnpanenue paboToi mpeoOpa3zoBaTess YaCTOTHI C TOMOIILI0 BHEIITHUX CUTHAJIOB.

4. IlapameTpupOBaHHE CUCTEMBI YIIPABICHUS YACTOTHO-PETYJIUPYEMOTO SJIEKTPOIPUBOAA
OT IyJIbTa YIPABICHUS U MEPCOHATBHOTO KOMIBIOTEPA.

5. HccnenoBaHue CTaTUYECKMX W AMHAMUYECKHUX XAPAKTEPUCTUK PAa30OMKHYTOM CHCTEMBI
AJIEKTPOINPUBO/IA.

6. U3ydeHue cucteM CKasipHOTO ynpasieHus, MeToa VVC+ U BEKTOPHOE YIIPABICHUE IS
CITy4aeB ¢ 0OPATHOM CBSI3bI0 M 0€3 0OPATHOM CBSI3H.

7. W3ydeHue n HaCTpOWKa 3aMKHYTOMU I10 JABJIICHUIO BEHTUIALIMOHHON CUCTEMBI
¢ nomouieto [TU/I-perysnaropa.

8. H3yueHue u HaCTpoOMKa CUCTEMBbI yIIPABICHUS MAaKETOM I'Py30II0AbEMHOTO MEXAHU3MA.

5.2. JIabopaTOpHBIH CTEHT

«HUccnenoBanne NpoueccOB YNPaBJeHHs] B HACOCHOM YCTAHOBKE CHCTEMbI XOJIOHOTIO
BOAOCHAOKEeHU I

Yemanosnennoe obopyoosanue: npeobpazosamens uacmomst VLT FCI02, ycmpoiticmeo
naaenoeo nycka MCDI00, nacocot CR, npeobpazosamenv Oaerenuss OT-1, pyunvie
banancuposounvie knanamwsvt muna MSV -C, pomamempuot FIP, pene oasnenusi KP.

[Iporpamma n1abopaTopHOit paboTH:
1. U3yuuts 000pyAOBaHKE MaKeTa JJaOOpaTOPHOU YCTAHOBKHU ISl CTAOMIIN3alUY JaBJICHUS.
2. WMByuuts cnocoOsl napameTpupoBanus npeodpaszosarens yactorsl VLT HVAC FC 102.
3. O3HaKOMHUTKCS C 0OCOOEHHOCTSIMHU BBIOOpA CII0OcO0a PEeTyIMPOBAHUS JIABJICHUS.
4. HacTtpouTh 3aMKHYTyH0 IO JaBJIEHHIO cucTeMy ¢ nomoueto I[IM]/[-perynstopa B
COOTBETCTBUU C PACCUUTAHHBIMU MTapaMeTpaMHu.
5. CHATh AMHAMUYECKHE XapakKTepucTuku P(t) m w(t) npu u3meHeHusx pacxona. [Ipum

paznnuHbIX HacTpoikax [IW/]-perynsropa.
6. M3yuuTh paboTy KaCKaJHOTO KOHTPOJUIEPA U MIPOBECTH €T0 HACTPOUKY.

5.3. JJaGopaTopHbIii CTEH/T
«HA3yueHue cpecTB IHeProcoepeskeHnsl B HACOCHBIX YCTAHOBKAX»

Yemanosnennoe obopyoosanue: npeoopazosamenv uacmomwvr VLT FCI02, nacoc CR,
npeobdpazosamensv oasnenus MBS 3000, pyunvie banancuposounvie kiananvt muna MSV -C, pene
oasnenuss u memnepamypol KP, pacxodomep-cuemuux snexmpomacuumusiiic « B3JIET DMy,

anekmponpueod AME 20, ynugepcanvhviii uzmepumenvhuliti npudop napamempos mpex@azHou
cemu DMK 32.
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IIporpamma nabopaTopHoit paboThL:

1. H3yuuts 000pyI0BaHHE MaKeTa Ja0OpaTOPHOU YCTAHOBKH.

2. Wsyuuts cnocoOsl napamerpupoBanus npeodpaszosareins yactorsl VLT HVAC FC 102.

3. Hactpouts 3aMKHYTYIO MO JaBJeHUIO cucTteMy ¢ momouisto [TU/[-perynsaropa.

4. Hactpoutb yHHBepcalbHbIH U3MepuTeNbHbId mpubop DMK32 Ha u3mepeHne akTUBHOU
SHEpIuH, NOTPeOJCHHOM IBUTaTEIEM Hacoca 3a LUK H3MEHEHMs pacxoja.

5. W3yuuth mpomecc ctaOuiM3aluy AaBiIEHHs TOCIE HAcOCa BPYUHYIO HPU MOCTOSHHOM
CKOPOCTH BpalleHHs HAacoca.

6. 3anporpaMMUpOBaTh TEXHOJIOTMYECKUI KOHTPOJUIEP Ha ONPEAEIEHHBIA LUK U3MEHEHUS
pacxoza.

7. 3amyCcTUTh IMKJI HW3MEHEHHS pacxoja M CTaOWIM3MPOBATh BPYYHYIO C ITOMOIIBIO
3aJIBOKKM (WJIM aBTOMAaTHUYECKU C MOMOIIBI0 YAaCTOTHOI'O 3JIEKTPONPHUBOJA) JABJIECHUE,
PYKOBOJCTBYSCH ITOKa3aHUSAMH MaHOMETpA.

8. Tlo 3aBepuieHnu ukia 3adUKCUPOBATh MOKA3aHNUS AKTUBHON SHEPIUHU.

5.4. JlabGopaTopHBIil cTeH
«M3ydeHne cHCTEM MJIABHOTO MyCKA ACHHXPOHHBIMH 3JIEKTPOABUT ATEIAMU»

Yemanosnennoe obopyoosanue: npeobpazosamenu DANFOSS VLT 2805 u ycmpoiicmeo
nnasnozo nycka DANFOSS MCD 300.

IIporpamma 1a60paTOpHOH PaOOTHI:
1. TIporpammupoBanue u opranuzaius cnoco6os noakmodeHus [ VLT 2800 u YIIIT MCD

3000.

2. VYmupapnenue paboroil mnpeoOpazoBatesnst yactorel u  YIIII ¢ momompio mynbra
yIpaBJICHUS.

3. VYmpasnenue paboroil mpeobOpasoBatens yactorel M YIIII ¢ moOMONIpI0 BHENTHUX
CHTHAJIOB.

4. W3yueHue TMHAMHUYECKUX, Harpy304YHBIX U DHEPreTUYECKUX XapAKTEPUCTUK JBUTaTeNs U
CUCTEMBI IIPY YaCTOTHOM ITyCKe ¢ noMoupto [IY, mpu THpUCTOPHOM ITyCKE C IOMOILBIO
VIIII u npy npsIMOM ITyCKe.

5. VYcraHoBKa mapaMeTpoB YCTPOMCTBA IUIABHOIO ITyCKa: BPpEMs IIyCKa, BpeMsl TOPMOKEHHS,
Ha4yaJIbHOE HAIIPSKEHUE.

B npencraBieHHOM Kypce mpeaycMOTpeHa MepenoAroToBka B o0beme 72 yaca, B TOM YUCTIE
TeopeTnueckas yacth 20 4acoB, MpaKTUYECKas 9acTh U JabopaTtopHbie paboThl — 52 yaca.

Bo3MoxHO TIpoBeieHHE COKpAIEHHBIX KypPCOB, 00bEM 3aHATUN B KOTOPBIX COTJIACYETCS C
3aKa34YUKOM.

Takke BO3MOXKHO NPOBEACHUE OIHO-, IBYXJIHEBHBIX CEMUHAPOB, MPOrpamMMa KOTOPBIX
MO>KET CYIIECTBEHHO OTIUYAThCS U COTIacyeTcsi OTAEIBHO.

PykoBogutens — k. T. H., monieHT Kad. DAITY HI'TY B. M. Kasenrnukos
KonTakTHas uHpopmanus

KonrakTHas nuadpopmanus

630092

Hosocubupck, 92, npocnext K. Mapkca, 20,
HI'TY, 2 kopnyc, k. 121, 123

Ten.: (383) 346-15-68
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