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2.4 8mEN0 »,9IJOOIO LsEEIMIoo (9ergddHrIo bifowo), Jugergdo ©s boliégdgdo

N.1 Study of the phenomenon dielectrics polarization.

N.2 Studythe electrical conductivity ofSolidDielectrics.

N.3 Study of the solid dielectrics dielectrical losses.

N.4 Study electricbreakthroughevent of GaseousDielectrics.

N.5 Study Breakthrough ofelectricalphenomenain solidDielectrics.
N.6 Study of the electricalpropertiesof Electro Conducting materials.
N.7 Study ofthe thermal -electricalproperties ofsemi-conductors .

N.8 Study of the Photo -electricalproperties ofsemi-conductors.
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.8 Study of the Phioto -electrical properties of semi-conductoes

44



N.7 Study of the Thermal -electrical properties of semi-conductors

45



N.6 Study of the electrical properties of Electro Conducting materials
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N.5 Study Breakthrough of electrical phenomena in solid Dielectrics
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N.4 Study electric breakthrough event of Gaseous Dielectrics
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N.3 Study of Solid Dielectrics dielectrical losse
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N.2 Study the electrical conducthvty of Solid Dielectrics
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N1 Study of the phenomenon Dielectrics polenzation
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N.1 Determining transformeroil break-through voltage through standardmethod.
N.2 Determining thedielectriclossesof transformeroil through standardmethod.
N.3 Determining transformeroils Flash point temperature by standard method .
N.4 Determination breakthrough voltage of electro technicalpaper.

N.5 Determination high voltage bushings insulation systems resistance by meger.

N.6 Determining high voltage bushings insulation systems dielectrical loss and capacity by
standard method.

N.7 Determining High voltagetransformators insulation systems resistance by meger .

N.8 Determining high voltage transformators insulation systems dielectrical losses and capacity by
standard method.

M.1 Determining transformer oil break-through voltage through standard method
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M.2 Determining the dielectric losses of transformer oil through standard method
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N.3 Determining transformer oils Flash point temperature by standard method
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N.4 Determination breakthrough voltage of electro technical paper
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M.5 Determination high voltage bushings insulation systems resistance by meger
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N.6 Determining high voltage bushings insulation systems dielectrical loss and capacity by

standard methoel
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MN.7 Determining High voltage transformators insulation systems resistance by meger

58



N.8 Determining high voltage transformators insulation systems dielectrical losses and
capacity by standard method

Power Transmission and Distribution
Laboratory works

1. Analyze of voltage along the ultrahigh voltage OHL;
Voltage regulation at low voltage bus of step-down substation using transformer tap-
changers;

3. Voltage regulation at low voltage bus of step-down substation with reactive power
compensation;
Economical effect of reactive power compensation;

5. Control of voltage in magistral grid;

6. Control of power flow in the system with bilateral supply.
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Electric part of the power plants and substations

Laboratory work 1
Warming up of bare conductors in normal mode
Laboratory work 2
Synchronization of generator
Laboratory work 3
Determination of connection group of transformer windings
Laboratory work 4
Studying of modes of synchronous generator
Laboratory work 5
Drawing of Fuse curves
Laboratory work 6

Switching-on process of bypass and bar coupler breakers

High Voltage Laboratory works
modeling with ATPdraw software
1. Surge overvoltage;
2. Commutation overvoltage caused by Switching of unloaded overhead line;
3. Overvoltage caused by Petersen coil In insulated neutral systems;
4. Auto reclose on overhead line;
5. Nonsymmetrical switching of phases;

6.Ferroresonance phenomenon.
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Basic Electrical Engineering

DC Circuit Analysis

AC Series R-L Circuit Analysis

AC Series R-C Circuit Analysis

Analysis of a Star-Connected Three-Phase Circuit
Analysis of a Delta-Connected Three-Phase Circuit
Single-Phase Transformer Tests

Transients in a Series R-L-C Circuit

Investigation of the transformer using Simulink

Investigation of DC machines
10 Investigation of DC Generators

OO NANE W —
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Laboratory works

(For 20 students)

Electrical Measurements And Instrumentationcredit number- 1
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Laboratory work 1

Warming up of bare conductors in normal mode
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Laboratory work 2

Synchronization of generator
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Laboratory work 3

Determination of connection group of transformer windings

U, =100v
Ug=100v
Up,=100v

Bac(lsBd0 N2 Ki=2 A4

GO0NNB0 N3 Kp=2 HA/n | 8560880 N4 Ki=2 A4
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Laboratory work 4

Studying of modes of synchronous generator
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Laboratory work 5

Drawing of Fuse curves
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Laboratory work 6

Switching-on process of bypass and bar coupler breakers
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oo dodgzol ¢gbog3s) 0?
63 | INDEXe 3905350000bMmEsGHmMo. | hobgmo 09-8 110 3395030L393535¢000BMsEH™MO (d930b20) 17
(Labfogarm 3MELO Yueqing Laurence Imp. & 306300,
99dHOM9bgHR9H0IS. Exp. Co., Ltd #812, 40
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oo dsdzol (gbog3s)

02

64 | YHI0W-36 3900093 d5030L0MsfOx” | Bobgmo d9-8 3900509} 35030L0M5{H 5030393390 (OPH) 17
0303990 m3geo. Yueqing Laurence Imp. & 3MmOH3ML0, 153935M0MIROLEHMIGHMOOM
(Labfogarm 3MELO Exp. Co., Ltd #812, 40
99IOOMIBIOFIH0Z- &
oo dsdzol $9gbog3s)
65 | SMART-ESE68 ©59(353035680bB39g | Pobgmo d9-8 39630 MMH0©s30olYdM0s63dMbE39wo 17
LEADER 00 Yueqing Laurence Imp. & 33760,
(Lobfoganm 3m®bo Exp. Co., Ltd #812, 40
99JOOMIBIOFIH0Z- &
oo dsdzol gbog3s)
66 | AC/DC Test-500 00399bMGoEgboliggby | Bobgoo d9-8 00399bmOH0boLygbgMsBHMOmO 17
Go@™Mo. (Lobfogam Yueqing Laurence Imp. & 3063960,
399OLO Exp. Co., Ltd #812, 40
I9OOMIBIOFIH0Z- Gk
oo dsdzol $gbog3s)
67 | INEXe Lobabmboyhgboobmer | 839035005 d9-8 10 33 d5330L Loba®m LogMgbo 0bmws@G™mMo 17
3GHMG0. (LoLfogem ABB 363160,
399OLo #812, 40
99IOOMIBIOFIH0Z- Gk
oo dsdzol $gbog3s)
68 | REL 670; RED 670 9 gIH0EO330LEORO | 8390335000 d9-8 R06HIoLFoMIMGOOLOYIMNOHOI330LEOROOEHIMT0bsgdO: 17
Meo@gmdobswagdo. ABB 3310, bsbobs3gsREL 670; RED 670
(Lbfoganm 3MELO #812, 40
99JOOMIBIOFIH0Z- Gk
HILIIP0 ©33d
69 | RET 670 933MGMbLBMOTsBHME | 39039000 d9-8 B06HIoLFoMIMIOOLIZEMGHOBLBMOT>EMOHOLEs33900 RET 670 17
0bs33900. (Lobfogenem | ABB 3063160,
399OLO #812, 40
99JOOMIBIOFIH0Z- Gk
HILIIP0 ©33d
70 | REB 670 Loan3ggdobogyggbsgo | 939035M0s d9-8 1306HIoLFoMIMGOOoLLIWEHJJOOLEORIMIBE0sWMOO©s335 REB 670 17
SAMMOWI(330. ABB 3310,
(Labfoganm 3MELo #823, 40
99JOOMIBIOBIH0Z- @
HILIIP0 ©33d
71 | REF 615 B0EIOOLESEZS. 939035605 d9-8 106HIoLFoMIMgdobroyMoLbosszs REF 615 17
(Labfogenm 379MLo ABB 363760,
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999 BHOMbIMRYBH03s. #823, 40
HILINO0 ©33 @
72 | FREJA 56 OMICRON | gog6wmo@g®hdobsergd | 8390356005 09-8 3OBOWWOEIMI0bsgd0ldgLsdmfdgdgueobgwlsfym FREJA s6 OMICRON 17
0l83gLsdmfagdgmobgels | ABB 3063000,
afgm. (bobfagem 3MOLo #823, 40
92IOOMIBIORIG0- &
HILINO0 ©33
73 | RAURDTL.1 GOBLBMOToGMOHolBY | 4g@Bsbos d9-8 ©099IBHO03M0bs35MR900L (tg 8), 3Mm®Fobsmmdol (p) 17
00bsbsEoboGMEMO. 3m63mbo, 5009 9dHM)39900d90F9350Md0LIbMIobglsfgm
(Labfogarm 3MmELo #823, 40
92IOOMIBIORIG0- &
IIOOIXo
3sb5¢gd0)
74 | YIM-90 B9 gdoLygdBHGol | dgwmemvlos d9-8 B939d0L9EgdBHOolod@3oaolbdbmdobgumbsfym 17
0033030Lysd%Mdo. 3063000,
Labfogem 379OLo #823, 40
99JOOMIBIOFIH0Z- @
ICIIOOwo
3sb5¢9d0)
75 | HT 7050 0BMEs300Ld%Bmdo. 39®3560s d9-8 0DMEs300LIBMIobgEbsfym 17
LabfFogem 379OLo 3310,
99dAHOM9bgHAgBH 0. #823, 40
9gJOOIwo &
95b5¢rgd0)
76 | mmh-600; mmh-610 | do3zGmmITgEHMo. 39035605 d9-8 17
Labfogem 379OLo 3370,
99dAHOM9bgHAgBH 0. #805, 40
9gdOOIwo &
95b5¢rgd0)
77 | “Radioshack” BOBOMWOoIM35Rwbd | 4g@3sbos d9-8 (3OBOM0IM35¢0Rbd30Mm0dBmIobgwbsfym 17
30IM0958%Bmdo. 30631960,
(Labfoganm 3MELO #805, 40
ILIIOOMPBIOBIG03- @
ICIIOOYwo
0oboengdo)
78 | GTH-175/pt BOBOMW0IM35Rbd | 4gMBsbos d9-8 3993965 OHoLIBMIobgwbsFym 17
30M0950%md0. 3M63mbo,
(Lobfogenm 379MLo #805, 40
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99JEHOMI6IHRIH0S-

02

IIOOIXo
3sb5¢gd0)
79 | “Voltcraft” 306 BOBOMom30mbsIFIO | 29035bos d9-8 $9939605¢HoLIBMI0RAFIMObgLsfym 17
0mgM3mIgEHMO. 3m63mbo,
Labfogem 379OLo #805, 40
99JOOMIBIOFIH0Z- @
ICIIOOwo
3sb5¢gd0)
80 | 270 HP 05050d5d30b06035¢ | 3g@Bsbos d9-8 05000d5d30L5MLYOMBOLLBIMIMLYdMIOLESToG0JL0MGdgEObgLfYym 17
0. (Labsgerm 3MOLO 3M63b0,
99dAHOM9bgHAgBH 0. #805,40 92
05050 Bd30L
(»3d6039)
81 | 6230 ER Bodofgdol 3mbEm@ol 39035605 d9-8 B590§900L3mbEMMOLHobsMmdOLAbMIobgwafym 17
Jobommdol soxGmwo 30631960,
d%mdo. (Lsbfogarm #805,40 02
39960Lo
ILIIOOM969O3IH03-
82 96963930390 39®3560s d9-8 993BHOMo Jugeol sbserobo 17
9mfgmdowmdgdols 30631960,
WHdMMIGHMMOIO #805,40 02
bG9bo. (Labfogerm
3996OLo
99O 69639H0Z-
83 LobHogarm LEgbwo 239635605 09-8 dbmdo ge9dBHOo bgwbsfymgdolb bEgboo 17
3m63mbo,
#805,40 32
84 99dGHOo 9bgdaool | 4g®dsbos d9-8 9930 gbgMR00L FoMmamgdobs s 3ows3gdol dmgEroMgdols 17
§o6dmgdol 3063160, | LEgbwo
@OB¥MMIGHMMOMO #805,40 02
bE9bo. (Lobfogerm
39960Lo
ILIIOOM969O3IH03-
85 | K540 353%mdo 3mI3wgd@o. 1360065, 30930 d9-8 GMBLBMOI5EHMOHIOOL 35653gEHMIOOL ILIYBI© 17
(Laboganm 3mELO Jo6bsbs ,,PocTox” 3063160,
99dHOM9bgmHA9H 0. #805,40 02
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4. 99dBOMeEo dsbdobgdols, dsenmzsbo gargd@®mmbozol s JsMmZ0L EsIMEMSEHMMOS

Laboratory for Electric Machines, Power Electronics and
Drives
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Summary

This Proposal includes a laboratory for Electrical Machines, Power Electronics, Transformers, and
Drive Technology, complete with all necessary accessories, power supply systems and furniture. It

has been designed to cater for 24 trainees.

It consists of:
* 8 work stations for 2-3 trainees each, covering
- DC Machines
- Asynchronous Machines
- Synchronous Machines
- Slip-Ring Machines
- Stepping Motors
- Linear Motor
- BLCD Motor
- Transformers (Three-phase)
- Power Electronics (Static and Line Commutated)
- Frequency Converters
- Active Power Control
* 1 work station each for 6 different Applications, covering:
- Smooth Starting of Three-phase Machines & Industrial Frequency Converter Drives
- Positioning and Motor Management
- Thermal Protection of Electric Machines & Fault Finding in Electric Machines
- 3-Phase Transformers
- DC Machine Drives
- AC Machine Drives
* 8 Trainee tables with power supply channel, lower cabinet, 3 chairs each
* 6 Mobile racks for the different applications
* Various cabinets for the storage of the training equipment
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Description of the Training
Systems

Cuctema UniTrain-1 sBisieTcss KOMIBbIOTEPU3UPOBAHHOM CUCTEMOM [T TPEHUPOBKHU M ITPOBEACHUS
HKCIEPUMEHTOB 151 00pa30BaHUs U MOBBILIEHNS KBATH(DUKALUU B 00JIACTH MIEKTPOTEXHUKHU U
AJIEKTPOHUKHU. Byayun HHTErpupoBaHHON B paMKaxX KypCOB I10 cpe/icTBaM MH(OpMaIiH, OHa
COJIEP’KUT IIO3HABATENIbHBIE U BU3YyallbHbIE IPOIPaMMBI, SBJISIOIIMECCS B CBOIO OYEPE/b YACThIO
00I11ero KOHCIIEKTa U TAKUM 00pa3oM CIIOCOOCTBYET IIeJICHANIPABICHHOMY TPUOOPETEHUIO
IpakTU4Yeckoi koMmrneTeHunu. Haunnas ¢ 6a3ucHOro Kypca u BIUIOTh 710 O0Jiee pacIiupeHHbIX
KYpPCOB U3 Pa3IMYHBIX MPOPECCHOHATBHBIX 00acTell 3JEKTPOTEXHUKH U SJICKTPOHUKH 3]1ECh
npeiaraeTcsi 00JbIIoe pa3HOOOpa3re MporpamMm Mo cpeAcTBaM WH(POpMaIUK IS IIKOJIBHOTO,
poheCCHOHATLHOTO U MHKEHEPHOTO 00pa30BaHMU.

Cuctema UniTrain-I HOTHOCTBIO caMOIOCTATOYHOI U aBTOHOMHOM, U MOKET PUMEHSTHCS
MMOBCEMECTHO U B J11000€ BpeMs. B maboparopuu, Ha pabouyeM MecTe WU B JOMAIITHUX YCIOBUIX
MYJIbTHUMEIHATbHAS TOAEPKKa CUCTEMBI Be3/1e 00ECIIEYUT BHICOKYIO MOTHBALIUIO U
MaKCUMAaJIbHYIO YCIIEIIHOCTh 00yUYeHHMsI, U O1arogapsi ’TOMY OHa SIBJII€TCS] TapaHTOM
KayecTBEHHOT0 U 3(h(peKTHBHOrO 00yUeHUsI.

JlocTyn K KypCy 1O CpeAcTBaM HHPOPMAIIUH a TAaKXKe yIPaBICHUE BUPTYAIbHBIM
MHCTPYMEHTapHEM U TeX00eCIIEUCHHUIO JIUIsl SKCTIepUMEHTUpoBaHus obecnieunBaet LabSoft,
OTKpPBITasi CHCTEMHAsI TuIaTdhopMa [Tt SKCIIepUMEeHTHpOBaHus. Ha Kypce naroTcs TeopeTnieckne
OCHOBBI M 9KCIIEPUMEHTHI Ha BXOSIIEM B KypC TeX00eCTIeueHUH ISl SKCIIEPUMEHTOB. J{J1s1 3T0oro Ha
JIOTUYECKH pa3pabOTaHHOM M3MEPUTEITHFHOM HHTEp(eiice MMEIOTCS aHaJIOTOBbIE U ITU(POBBIC
BXO/JIbI M BBIXOJBI JJIS U3MEPECHHUSI U YIIPABICHUS, YTO B COUCTAHUH C BUPTYaTbHBIM
WHCTPYMEHTApHUEM SIBJISIET COO0I BHICOKOKAYECTBEHHBIHN JTab0opaTopHbI Mprubop. BmnodaBok k aTomy
pe3yabTaThl 00yUeHHs] MO>KHO BCET/1a IIPOBEPHUTH 3a CUET CHCTEMBbI TIOMCKA OUIHOOK Oiaromaps
AKCIIEPUMEHTHPYIOIIEMY TEX00ECIIEUCHHI0, a TAK)KE 3aPETUCTPHUPOBATD B DIIEKTPOHHOM PEXKHME.
DJEKTPOHHBIE U 3JCKTPUUECKUE CXEMbI, HEOOXOIUMBIE JUISI SKCIIEPUMEHTUPOBAHUS, ITOIKIIIOYECHBI K
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CUCTEMC.

Cucrema UniTrain-Ipacnosiaraer MHOKeCTBOM KYPCOB M3 pa3IMYHBIX 001aCTEH 371€KTPOHUKU U
AIEKTPOTeXHUKH. Kaxaplii U3 KypCOB COCTOUT U3 O0YYAIOIIEH MPOTpaMMBbl, TIPEapupOBaHHBIX
AJIEKTPOCXEM Ha OJTHOM MJIM HECKOJBKUX MPOOHBIX MUKPOCXEMHBIX IUIAT a TAaKXkKe MPOrpaMMoi
npocmotpa ( LabSoft ) mist oGcmykuBanus, yripaBieHus, U JEMOHCTPAIIMHA 00yJaromen mporpaMmMbl
U BUpTyanbHoro nuctpymentapus. Kypest UniTrain-1 TpeHHpYIOT IpakTUYECKHE HABBIKH, 33 CUET
00y4eHHsl TEOPETUYECKUM OCHOBAM U J1aBas HHCTPYKTaX 110 MHOTOYUCIIEHHBIM 3a/1a4aM B 00J1acTH
U3MEpEHNU, KOTOPbIE MPOBOATCS HA YK€ MIPENapupPOBAHHBIX CIEUANIBHO dIeKTpocxemax. Jis
3TOr0 MUKPOCXEMHBIE IJIaThl Il SKCIEPUMEHTUPOBAHUS COEIUHSAIOTCS Yepe3 IKCIEPUMEHTATOP C
M3MEpUTENbHBIM HHTepdeiicom u oOyuaroriel mporpaMMoii. Takum 0O6pa3oM, ¢ MOMOIIBIO
BUPTYaJIbHBIX U3MEPHUTEIbHBIX IPUOOPOB U UCTOUHUKOB CUCTEMBI y1aeTCs TPOaHATU3UPOBATh
AJIEKTPOCXEMBI U Pe3yNIbTaThl H3MEPEHHUI MOTYT OBITh 3aBe/ICHBI Cpa3y ke B OJIOK maMsITh
oOydJaromieit CUCTEMBI.

TexHnueckoeoOecIIeUeHHE:

e MukpocxeMHbI€ MIaThl C MPenaprupOBaHHBIMU IEKTPOCXEMAMU M MOHTAKHBIMU Y3JIaMU ISt
MMPOBCACHUA IMTOCTABJICHHBIX B KYPCC 3aJia4 IO U3MCPCHUIO a TAKKC IJId IMTPOU3BOJIBHOTO
HKCIIEPUMEHTUPOBAHUS

e IIpocroTa 3KcITyaTanuu 3a C4eT BCTaBKU B AKCIIEPUMEHTATOP

o [loakmroueHne MUKPOCXEMHBIX IIJIAT K cucTeMe nmocpeactBoM muHbl UniTrain-I

o N3MeHsiemMble, OTKPBITHIE ONBITHBIE KOHCTPYKIIMH MAaKCUMAJIbHO COKPAIIIAlOT BpeMsl Ha COOPKY

e JlocTyn K MyHKTaM U3MEPEHUS Yepe3 2-MM-bI€ THE3/1a

o CucremMaTH4ecKHii MOUCK OIIMOOK, BHICBEUNBAHUE OIIMOOK MOCPEICTBOM PEJie U IIUHBI
UniTrain-I

e OOBIYHOE, UCITOJIB3YEMOE B MPOMBITINIEHHOCTH, BKIIFOUEHUE JJIs1 O0JIbIIEH MPUOIMKEHHOCTH K
pEaIbHBIM YCIIOBUSM MPAKTUKU

e YeMogaHBI € KECTKUM IOKPBITUEM JUIsl TPAHCIIOPTUPOBUK U XPAHEHUS

IIporpamMmmHoeobOecIeueHUE:
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e UurapaktusHbie , ocHoBaHHbIe HA HTML MynbTUHH(pOpMAaIIMOHHBIE KYPCHI IS 00Y4YeHUs
TEOPETUYECKUM 3HAHUAM U NIPAKTUYECKUM HABBIKAM

o Teopus, HHCTPYKIUU 10 DKCIIEPUMEHTUPOBAHUIO, OLICHKA PE3YJIBTATOB OIIBITOB, IIOUCK
OLIMOOK, BOIPOCHI 1151 CAMOTECTUPOBAHUS U PEILIEHHs IPUMEPOB

e MynbTUILTUKAIMS, TPAGUKU U KAPTUHKU IJIs1 pa3bsCHEHUS TEOPHU U SKCIIEPUMEHTOB

e Bce Kypcel moanarTes peJakKTUPOBAHUIO C TIOMOLIBIO IPOIPAMMBI PEAAKTHD

Y CIOBHUSACHCTEMBI:

e [IK c nporpammoit WindowsXP/Vista/7

e [Inckosog CD-ROM gns ycTaHOBKM NporpammHoro obecneyeHus

e TopT USB nnn covetatowwmiica ¢ IBM-AT cepuitHblit nopT ansa uHtepdelica (pekomeHayetca USB)
e MuHumym 500 M b cBo60aHbIX Ha 3Y KeCTKOro AUCKa

e Microsoft Internet Explorer 7

e Adobe Flashplayer (akTyanbHas Bepcus)

e JavaRuntime Environment 1.3.1 uan mouiHee

Description of the Training
Svystems for Industrial
Applications

Onucanue cucTeMbl 3JIeKTPUYECKUX MAIIUH NPOMBIILIEHHOW cepuu

Bce mammmnbl UMEIOT CTaHIAPTHOE MPOMBIIIEHHOE UCIIOJIHEHUE U CMOHTUPOBAaHbI HAa HECYIIIEH
pame ¢ gemndepamu. B npenenax onHOro Kiacca MOIIHOCTH BCE Bajibl HAXOIATCS Ha OJAMHAKOBOM
BBICOTE, MOATOMY BBl cMOXeTe JIETKO, HaZEXKHO U MJIOTHO COCTHIKOBATh MAIIMHBI U HABECHbBIE
YCTPOWCTBA MPHU TTOMOIIHA MaHXeTHOU My Thl. Ha 00paiiieHHbIX K IepeTHEeH CTOPOHE KIIEMMHBIX
KopoOKkax ¢ yueOHbIMU TiepeqauMu nanenssMu (140 x 170 MM) HaHeCeHBI HAAMKICH CPEICTBAMU
TpadapeTHOil meyaTy U UMEIOTCS BCE Pa3beMbl JIJIsl OJKIIOYEHHS] MAIIUHBI B BUJE 4-MM
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3anumeHHbIX THe3 cranaapTa DIN/IEC. 3amuTa MammH ot neperpeBa odecneueHa TerioBbIMU
JNaTYNKAMH, KOTOpPBIE BCTPOEHBI B K&KIyI0 U3 MaIlMH. Bee Bpamaromuecs 1eTainy 3aKpbIBArOTCs
Ko)Kyxamu. MamuHsl oTBevaroT TpeboBanusm cranaapta DINVDE 0530 u umeroT cTeneHp 3aIuThl
IP 20. Bce MammHbl MOTYT MOCTABIATHCS HE TOJIBKO CO CTAaHJAPTHBIMU XapaKTEPUCTUKAMHU, HO U C
HaIpsDKEHNEM U YaCTOTOM, COOTBETCTBYIOLIMMHU ITapaMeTpaM MECTHOM CETH.

OnucanuecucreMblnaHe el AIIIKCIIePIMEHTOBC(OTOpeaTHCTHYECKOH IIBETHOM NeYaThI0

DKCIepUMEHTANIBHBIE ITAHEIN COCTOAT U3 AT, TOJIIIMHON SMM U3 CIOUCTOTO MJIACTHKA, TIOKPBITHIE
M3HOCOYCTOWYMBBIM MEIaMUHO-CMOJISIHBIM MOKPBITHEM € 00enX cTopoH. OCHOBHOM I[BET IIAT
RAL7035 (cBetno-cepslit). Pazmepsl cooTBeTcTBYIOT ONHOCTHI0 DINA4 110 BBIcOTE (297MM).
Nmeercs Tpu paznuuHbiX WUpUHbL 1 14mm, 228 MM vt 456MM. [[7151 cOKkpallieHus: ONacHOCTH
MOBPEXJICHUN Kpasi PPOHTANBHBIX IJIAT 3aKPYTJIEHHI ¢ paanycoM 3 MmM. Ha ¢ppoHTaIbHBIX CTOpOHAX
HaHECEHbI CUMBOJIbI COOTBETCTBYIOIIETO MPUOOpa UIIM CXEMbI COTJIACHO HOBEHMIIMM HOpMaTHBaM
DIN yepHo#, mpu HEOOXOAMMOCTH IIBETHOM, KOHTpacTHOM Y @-kpackoii. Ecin BO3MOXKHO U IMeeT
CMBICJI, TO TeYaTh PPOHTAIBHON IJIAThI JOMOIHAETCS IBETHBIMU PUCYHKaMU WK (poTorpagusmu.
Y ®-kpacka ycToilunBa TakKe U K COJIHEUHOMY OcBelleHno. CriennanbHasi TEXHOJIOTHUS C
MCIOJIb30BAaHHUEM JOTOJIHUTENBHOIO 3alIUTHOTO JIAKOKPACOUYHOTO MOKPBITHSI 00E€CTIEYNBAET, C
OJIHOM CTOPOHBI, IPOYHOCTD U IIPENOXPAHSET OT LAPAIKH, C IPYroil CTOPOHBI, HE YMEHBIIIAET
MPO3PAaYHOCTH M YETKOCTH U300paKEHUS MeuaTu PpOHTAIBHBIX I1aT. DIEKTPUUECKUE
MOJIKJIIOYEHUS BBIBEICHBI Ha 4MM MpeioXpaHuTeNbHbIe THe3/1a. OOpaTHasi CTOpOHA 3aIlIUIIeHa OT
KOHTAKTa MOKPBIBAIOIIUM KOJIITAKOM.

Jlnst mydmero 0630pa Bo BpeMst 00y4eHHS MIMHA YIEKTPOIUTAHNS IPUITOTHSATA Ha BEPXHEM U
HIDKHEM KpasXx IuIaT U UMeeT 1BeT coryiacHo DIN72551.

OKCIEepUMEHTAIbHBIE IUIAThl MOYKHO YCTAHABIIMBATh B CIIELUAIIBHBIE PAMKH JJIS
HKCIEPUMEHTHUPOBaHUS 0€3 HHCTpYMEHTapHs. B KauecTBe aqbTepHATUBHI Ha BCEX
AKCIIEPUMEHTAJBHBIX IJIaTaX C PaclpeNeauTeIbHBIMU MTyJIbTaMU MOKHO paboTaTh, pp
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Equipment List

Laboratory Facilities

Instructor Workstation

MynbTumeaniiHbi cton SybaPro ¢ BblABMMKHOM NaHeNbo U
C-HOXKoI1,1800x900

KpenneHue KomnbloTepa 418 MyabTuMeama - cTona
MNepeaBuU>KHOM KOHTeMHEp, 4 AWMKa, AWMK
NpUHagnexXHoCcTen, LeHTpaabHoe 610KMpyloLee YCTPONCTBO
KaHan ans moHTaxka Ha ALU-npodune SybaPro

Moaynb aHeprocHab»KeHus, 4-e po3eTKU, ABOVHAA po3eTKa
CAT6 RJ45

BpaluaroLlwmiica CTyn ¢ NogJ0KOTHUKAMM C peryiMpoBKoi
BbICOTbI

YannHutenb, 5 po3eTok, BbIKAOYATENb

Work Station for the Trainee

MynbTumeaniiHbii cton SybaPro ¢ BblABMMKHOM NaHeNbIO U
C-HOXKoI1,1800x900

KpenneHvne KomnbloTepa 418 MyabTMMeama - cTona
MNepeaBuU>KHOM KOHTEMHEp, 4 AWMKa, AWMK
NpUHagneXxHocTen, LeHTpaabHoe 610KMpyloLee YCTPONCTBO
KaHan ans moHTaxka Ha ALU-npodune SybaPro

Moaynb aHeprocHab»KeHus, 4-e po3eTKU, ABOVHAA po3eTKa
CAT6 RJ45

BpaluaroLmiica CTyn ¢ peryampyemolt BbICOTOM, Ha POIMKax
YannHutenb, 5 po3eTok, BbIKAOYATENb

ST8021-1H

ST8010-4V
ST8007-2A

ST8010-8V
ST8008-8F

ST7004-5N

ST8010-4)

ST8021-1H

ST8010-4V
ST8007-2A

ST8010-8V
ST8008-8F

ST7004-7G
ST8010-4)

24
8

1.240,00

220,00
633,00

31,80
320,00

289,00

18,60

1.240,00

220,00
633,00

31,80
320,00

234,00
18,60

1.240,00

220,00
633,00

31,80
320,00

289,00

18,60
2.752,40

9.920,00

1.760,00
5.064,00

254,40
2.560,00

5.616,00
148,80
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21
22
23

24
25
26
27

28

Mobile Work Station

Mo6u1AbHbIN CTeHA, aItOMUHMEBDLIN Npodub, 3 aTaxa, 6
po3eTkK, 1250x760x1955mm

YcTponcTBo ana xpaHeHus 48-Tn coeeHUTENbHbIX Kabenen

KpenneHne komnbloTepa ana creHaa SybaPro
Mnatdopma gnsa KNaBMaTypbl U MblLLK

Hepxatenb ana TFT moHuTopa ao 5kg, VESA 75/100
Standard PC with 22 " flat screen monitor, keyboard and
mouse

LAN

Habop CAT5 ans yctaHoBkM ceTu (add-onoption)
YctaHoBKa cetn CATS

Standard PC with 22 " flat screen monitor, keyboard and
mouse

Network Server

CepBepHbliii WKad

Server Software including Installation

Set of cabling materials

Storage Facilities

MpucrasHasa Tymba ans xpaHeHua UniTrain-1 Kypca

ST7200-3A

ST8003-8E
ST7200-5A
ST8010-4D
ST8010-4L
PC

LM9976
LM9980
PC

ABO2a
ST8010-4W
Server
ABO3

ST8009-7G

()]

() e) o) Bie) )]

O =

[ S Y

1.372,00

34,30
133,00
171,00
264,00
550,00

1.104,00
384,00
550,00

1.500,00

435,00
4.000,00
1.000,00

1.552,00

25.323,20

8.232,00

205,80
798,00
1.026,00
1.584,00
3.300,00

15.145,80

1.104,00
384,00
4.950,00

1.500,00

435,00
4.000,00
1.000,00

13.373,00

12.416,00
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29
30
31

32
33
34

35

36

37

38
39
40

41
42
43

44
45
46
47

LWkaod, 2 asepun, 1000x600x2039mm

Monka c pudneHom NnoBepxHOCTbIO CHM3Y, 960x540x19mm
Monka c pudneHom NoBEePXHOCTIO C 06enx CTOPOH,
960x540x19mm

MonKa ¢ pudneHon noBepxHoCTbio cBepxy, 960x540x19mm
Wkad, 2 asepun, 1000x600x2039mm

Monka ana wkada 960x540x19mm

Chalk board / white board / projector screen

NHTepakTuBHbIM SmartBoard, BKAtoYas npoexkTop u
LeprKaTenb

PasasukHaa KnaccHaa gocka 4000x1200mm, nonoyKa gns
Mena, IMCTOBOW MeTaN, 3eNeHas

Habop yeTerKHbIX NpUHAANEKHOCTEN A1A KNacCHOM A0CKMU (6
WHCTPYMEHTOB)

MarHuTHasa gocka 1800 x 1200, 6enas, ABYXCTOPOHHAA
Habop npuHaanekHocTen Ans KNacCHOM-A0CKU

3KpaH 2000x2000mm, HaCcTEHHbIM

Accessories

dnnnuapT-aeprkatenb, 6enbin, MarHUTHbIN
®dnmnyapT-6N10KHOT, B KNETKY 25x25mMMm, 50 nuctos
®dannyapT-mapkep, Habop
CUHUN+KPACHbIN+3e/1eHbl+4YepHblii, MHOrOpPa3oBbIN
MycopHoe Beapo, 200, 238x340mm, YepHoe
MycopHoe Beapo 685, 502x410xx673mm, benoe
LWKad ana xpaHeHuUA Katouen, 36 mect

AnTeuka

ST8012-8B
ST8012-9N
ST8012-9L

ST8012-9)
ST8012-8B
ST8012-9G

ST8081-4A

ST8081-2A

ST8081-9M

ST8081-9E
ST8081-9D
ST8081-3B

ST8081-9A
ST8081-9B
ST8081-9C

ST8081-9G
ST8081-9H
ST8081-9L
ST8081-9J

10

[ERNEEN

[ S Y

778,00
89,00
106,00

91,00
778,00
47,00

7.261,00

1.293,00

314,00

547,00
153,00
792,00

311,00
55,00
23,40

31,10
305,00
188,00
305,00

1.556,00
178,00
636,00

182,00
1.556,00
470,00

16.994,00

7.261,00

1.293,00

314,00

547,00
153,00
792,00

10.360,00

311,00
55,00
23,40

31,10
305,00
188,00
305,00
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48

49

50

51

YanuHutens, 5 po3eToK, BbIKAoYaTe b ST8010-4) 1 18,60 18,60

1.237,10
85.185,50

Training Equipment

UniTrain-I

N3mepuTenbHblin nHTepdeic UniTrain-I B KomnnekTe ¢ S04203-2A 8 1.744,00 13.952,00
BUPTYaNnbHbIMM MHCTPYyMeHTamu (basicVI)

Mogaynb UniTrain-1 Experimenter S04203-2B 24 241,00 5.784,00
JononHutenbHbl TpexdasHblM UCTOYHUK NuTaHuA UniTrain-l S04203-2D 8 400,00 3.200,00
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52  UniTrain-I MpuHaaneKHOCTH, WyHTbI 1 Kabenan S04203-2) 8 193,00 1.544,00

53 Uudposoit mynbtumetp Multi 13S LM2330 8 140,00 1.120,00
54  TpaHcnopTHbI YemogaH UniTrain-| S04203-2Y 8 283,00 2.264,00
UniTrain-I 27.864,00

UniTrain-I courses

Kypcbl UniTrain-l dnekrpuyeckue
MaLUUHbI

MynberunHbopMarmorasie Kypchl UniTrain-1 mo asekTpruueckum MalimHaM BKIIFOYArOT B ce0s Ha
68.36 MNOATOTOBJICHHBIX 3KCIICPUMCHTOB U MyJIBTI/IHJII/IKaL[I/Iﬁ I.Ief[blﬁ MMUD SJICKTPUYCCKUX MAIIWH.

JIBurarenu xapakTepus3yeT OTKphITas CUCTEMa CBOOOTHO TOCTYIHBIX cTaTOpoB. OHU
BMOHTHPOBaHbl B MUKPOCXEMHBIE IIJIaThI AJIs1 SKCIIEPUMEHTOB U 3TO MO3BOJISAET MOITYYUTh
noapoOHeiiIIee U Ty0oKoe MpeICcTaBlIeHHE 0 BHYTPEHHEH CTPYKTYpe MeKTpuuecKkrux MamuH. K
TOMY K€ OTKPBITOCTh MOHTaKa ITO3BOJIET MPOU3BOAUTH OBICTPYIO 3aMEHY POTOPOB, He Mpuleras K
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55

56
57
58
59
60

MMOMOIIIH UHCTPYMCHTOB.

Y4acTHUKH Kypca 3HAaKOMSITCS ¢ (GU3MUYECKMMH OCHOBAMHU, IPUHLIUIIOM JIEHCTBUS,CBOMCTBAMHU U
3JI€MEHTapHBIMU CXEMaMHU Pa3IMYHbIX MaluH. [Ipu npoBeeHn MHOTHX SKCIEPUMEHTOB MAIlIUHbI
3aIycKaroTcs B pabounii peskuM, 3JIEKTPUUECKIE BETUYHMHBI U3MEPSIIOTCS MyJIbTUMETPAMU 1
OCLMJIJIOCKOIIAMHU, YCTaHABIMBAIOTCS YIPABIISAIONINE TPUOOPHI U TPEHUPYETCS YBEpEHHOE
00XO0XKIAEHHE C DJIEKTPUUECKUMH MallTMHAMH.

JlonoHUTeIbHBIC BUPTYaJlbHble HHCTPYMeHThI B LabSoftMammnbr 1-3

e 3-¢a3Hoe yrpaBiieHUE JBUTATEIEM

VYnpasnenue nsuraresnem DC

TemnepaTypHbIil U3MEpPUTENb ABUTrATEIIS

Ctpobockor

DC -6:10Kk uTaHus C YIpaBiICHUE ITYCKOBBIM COIIPOTHBICHHUEM
AC -0J10K UTaHUSA C YIPABICHUEM ITyCKOBOI'O COIIPOTHBIICHUS

JdomosiHUTE/IbHBbIE BUPTYaJbHble HHCTPYMEHTHI Ui Kypca SO4204-7Wmarosblii ABUraTe/ib

e YmpaBJeHHE YaCTOTOM BpPALLICHUS
e YmpaBieHHUe paMmoi
o [losunmonuposanue

Kypc dnekTpuyeckme malunHol 1: dneKTpuyeckme malinHbl S04204-7S 8 2.197,00 17.576,00
NOCTOAHHOrO TOKa

Kypc dnekTpuyeckme malmHbl 2: ACMHXPOHHbIE MaLLMHBbI S04204-7T 8 1.876,00 15.008,00
Kypc dnekTpuyeckmne mawwmHbl 3: CUHXPOHHbIE MALLMHbI S04204-7U 8 2.197,00 17.576,00
Kypc TpaHcdopmaTop TpexdasHoro ToKa S04204-7Y 8 793,00 6.344,00
Kypc dnekTpmyeckne mawmHbl 5: LLlarosbiii gsuratenb S04204-7W 4 1.664,00 6.656,00
Kypc dneKkTpruyeckne malmnHbl 6: JIMHEeNHbIN aBUraTens S04204-7X 4 3.494,00 13.976,00
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61
62

TpaHcnopTHbIN YemoaaH UniTrain-I S04203-2V 4 316,00 1.264,00
Kypc dnekTpuyeckune malumHbl 7: BLDC / cepso moTop S04204-7Z 4 1.876,00 7.504,00

Kypcol UniTrain-ICusioBas
MOJVIPOBOIHUKOBAS VIEKTPOHUKA

Mynsrunnpopmaronssie Kypebl UniTrain-1 CunoBast momynpoBOAHUKOBAS 3JIEKTPOHUKA
Pa3bACHAIOT HA OCHOBE MHOTOYHUCIICHHBIX DKCIIEPUMEHTOB U MYJIBTUILIUKALUN CTPYKTYpY U
MPUHIUI JIeiicTBUA ipeoOpa3oBaTeieil TOKa M MHBEPTOPOB. Y YaCTHUKH Kypca 3HAKOMSITCS C
Pa3IMYHBIMHU CHJIOBBIMU IIOJYIIPOBOJHUKAMU B UX THUIIOBBIX cxeMax. Ha npuMepe MHOXecTBa
9KCIIEPUMEHTOB JEMOHCTPUPYIOTCS U U3MEPSIOTCS Pa3IMUHbIE CXEMBI B dKCIUTyaTanuu. Ha nepsom
IUIAHE — YIIPABJICHUE, MOLYJISIUSA U U3MEPEHUE MYJIBTUMETPOM M OCLUILIOCKOIIOM.

JlomoJiHuTeIbHbIE BUPTYaibHble HHCTPYMeHThI B LabSoft ns kypcoB CunoBas
MOJIYNPOBOJHHKOBAS 3J1eKTPOHHKA

e PacwmpeHHbIN 2-x-KaHaNbHbI OCLLMANOCKON C PACUMPEHHBIM AMAMNA30HOM U3MEPEHUIN N DYHKLUAMMU
OLLEHKM

e CneKkTp-aHanusaTop

e 3-[1-UMHAMKATOP 418 FPY30BbIX KYOUKOB
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63

64
65
66

e [MwWwyllee YyCTPOMCTBO AN1A AMArpaMm IMHUIN BpeMeHN

JlonmoJiHuTeIbHbIE BUPTYaibHble HHCTPYMeHThI B LabSoft 115 kypca CunoBas

MOJIYNPOBOTHHKOBAS YJIEKTPOHUKA 2

e YnpasneHne PWM
e XapaKTepuCTUKM ynpaBaeHUA-NuLLYyLLEee YCTPONCTBO
e VYmpaBieHue 1o NpoCTPaHCTBEHHBIM BEKTOpaM

Kypc CunoBas anekTpoHuKa 1: TpéxdasHble BbINpAMUTENN
TOKa

Kypc Cunosana aneKkTpoHuKa 2: Boinpammtenmn

Kypc CunoBas anekTpoHuKa 3: MpeobpasoBaTenn 4acToThbl
Kypc CnnoBsas aneKkTpoHuKa 4: AKTueBHaa Koppekuma PFC

Work Stations for Industrial
Applications

Industrial Application: Smooth Start and
Frequency Converters

S04204-7N 8
S04204-7M 8
S04204-7P 8
S04204-7Q 8

UniTrain-I courses

1.794,00

1.794,00
1.108,00
1.002,00

14.352,00
14.352,00
8.864,00
8.016,00

131.488,00
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67

68

69

70

EDT 17 Smooth starting three-phase machines
Experiment topics: Putting the system into operation
Setting the parameters of the run-up and run-down
ramp functions and starting voltage Investigating
current and voltage during start-up Start-up with
different loads Comparison to star-delta start-up

YCTpOICTBO NAaBHOMO CTapTa ANa TpexdasHbIX aCUHXPOHHbIX
moTopoB go 1kwW

ACUHXPOHHbIN TpexdasHbli moTtop 0.3kWN=1400
(230V/400V) (MHAaycTpranbHbIi)

YuebHuK EDT 17, YcTpaoiicTBa nnaBHOro nycka TpéxdasHoro
AaCMHXPOHHOTO MOTOpPA

InteractivelabAssistant: MnaBHbIV NycK, NpeobpasosaTenb
yactoTbl 0.3/1 kW

C03636-5Q

SE2673-1K

SH5002-3K

S02800-1E

736,00

652,00

113,00

251,00

736,00

652,00

113,00

251,00
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EDT 25 Frequency converter drives I o iy

i3 1
. i
Experiment topics: : T e e
BT i ‘_1_4 L
o Putting the system into operation (computer- ' 0 mn ] |
aided) = B s

e Programming basic functions:
Setting the setpoint, rotation direction,

starting function, operating frequency, - -
limiting values, nominal voltage, nominal = W .
current, nominal frequency, power factor etc. e

o Investigating the operating response

e Measuring the power and rms values

o Load experiments

e Recording the speed/torque characteristic in
motor operation (1/3 quadrants)

e Optimisation of the U/f characteristic

o Compensation of the stator resistance

o Field weakening control

o Brake chopper operation

Frequency converter Lenze 8200

MNpeobpasosaTesnb YactoTtbl 0.75kW (Lenze 8400) C03636-5G 1 1.647,00 1.647,00
Facsuwee conpotnsnerHune 0.2kW ans npeobpasosaTens C03636-5V 1 304,00 304,00
4acToTbl
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73

74

75
76

77

78
79

80
81

82

PROFIBUSDP nHtepdeitc gna npeobpasosatensa 4acToTbl
Lenze 8400

InteractiveLabAssistant: MnaBHbIN NycK, MpeobpasosaTtenb
yacToTbl 0.3/1 kW
Mnakat Set frequency converter 8200vector (2 pcs., GB)

Habop uBeTHbIx cnangos Ha CD - MpeobpasoBaTenu 4acToThbl

(GB)
Habop uBeTHbIx cnangos Ha CD - dneKTpomarHmMTHasn
coBmecTMumocTb (GB)

JdomosiHuTEILHO TPEOyeTCHa 000pyaI0BaHME:
HCNBITATEIbHBIN CTEH/I 1JI51 MEXaHU3MOB
"cucTemMa cepBONPUBOIA U TOPMOKEHUA'"'

TecToBbIV cTeHA Ana cepso-mawmH 0,3kW, MO ActiveServo
(D,GB,F,E)

Pe3nHoBan coegmMHuTebHas maHkeTa, 0.3kW
Mpo3payHbIi 3aWUTHBINA KOXKYX MydTbl 0.1/0.3kW

MnakaTt Servo-machine test stand safety- and operating
instructions (GB)

Bnok nutaHua ana SNEKTPUYECKUX MaLLNH

LM8932

SO2800-1E

506205-7E
S06160-3A

S06160-4A

C0O3636-6V
SE2662-2A

SE2662-7B
506205-7D

C03212-5U

298,00

251,00

56,00
88,00

88,00

7.774,00
37,70

85,00
30,80

1.449,00

298,00

251,00

56,00
88,00

88,00

7.774,00
37,70

85,00
30,80

1.449,00
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83

84
85

86

AHanoroso/undpoBoin MyabTUMETP, M3MepuTeb molHoctn, CO5127-17 1 2.142,00
no

Set of safety measurement cables 4mm (23pcs) S05148-1) 1 217,00
3alMLEHHbIN COaeNHUTENbHbIN Kabenb 19mm/4mm, S0O5126-9Y 15 4,10
YepHbI

CoeanHuTeNbHbIN 6e3onacHblit wTtekep 19 mm/4 mm, cuHnii - SO5126-9V 5 4,10

Industrial Application: Smooth Start and Frequency Converters

Industrial Application: Positioning and Motor
Management

EDT 32 Positioning with synchronous servo
drives

Training objectives:

o Computer-aided commissioning and
parameter setting of a servo drive with
linear axis

o Positioning and sequence control

o Setting parameters of the position controller
and speed controller using industrial
parametering software

o Search reference function

2.142,00

217,00
61,50

20,50

16.301,50
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87
88

89

o Investigating the effects of various
controller settings

CuHXpOHHaA cepBocucTeMa ¢ MOTopom, pesosibBepom 1 MO CO3636-6B
JInHenHbIn moaynb 800/12 SE2673-3U

YuyebHuK EDT 32, CuHxpoHHasa CepBo-cuctema SH5002-3Q

EDT 33 Positioning with linear axis
Training objectives:

o Computer-aided commissioning and
parameter setting of a servo drive with linear
axis

e Positioning and sequence control

e Setting parameters using didactical
parametering software

e Search reference function

o Investigating the effects of various controller

1 5.170,00
1 3.885,00
1 113,00
|- .
rt T b 1 o
£
| -]
R &

5.170,00
3.885,00

113,00

settings
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90

91

Software:

Software PosiDrive for servo machine test stand V1.0 (D,GB)

YuebHuKk EDT33 MNo3unuymoHnpoBaHue

EDT 51 Motor management relays

Training objectives:

o

o

o O O O O

Configuration and operation (computer
based)

Programming of basic functions:

direct starter motors, star-delta starting,
starting of polarity-switchable motors,
motor protection, overload limits, switch-
off behaviour

Investigation of operating response
Measurement of power and RMS values
Load experiments

Determination of operating points
Measurement of dynamic processes during
start-up

SO6001-2S

SH5002-3S

1

1

942,00

113,00

942,00

113,00
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92 Pene ynpasneHua motopom c 10 ana napameTtpusaumm
93 TpexdasHbit moTop 0.3kW (MHAYCTpUanbHbIN)

94  YuebHuk EDT51, YnapBaeHne MOTOPOM C MOMOLLbIO pase
0.3kw

95 MnakaT Motor management relay set (2 pcs., GB)

96 Set of color slides on CD Motor management relay (GB)

JdonmosiHuTEIHHO TPEOyeTCH 000pyaI0BaHME:
HCNBITATEIbHBIN CTEH/I 1JI51 MEXaHU3MOB
"cucTemMa cepBONPUBOIA U TOPMOKEHUA'"'

97 TecToBbIl cTeHA, Ana cepso-mawunH 0,3kW, MO ActiveServo
(D,GB,F,E)

98 Pe3nHoBasA coegnHUTeNnbHaa maHxeTta, 0.3kW

99 [lpo3payHbIit 3aLMTHbINA KOXKYX MydTbl 0.1/0.3kW

100 Mnakat Servo-machine test stand safety- and operating
instructions (GB)

101 BnoK NUTaHMA ANA SNEKTPUYECKUX MALLNH

C03636-6C
SE2672-3G

SH5002-3R

506205-7C
506160-3B

C0O3636-6V
SE2662-2A

SE2662-7B
506205-7D

C03212-5U

102 AHanoroso/umbpoBoin MynbTUMETP, U3MepuTenb molHoctn, CO5127-17

[ER

3.658,00
652,00

113,00

56,00
88,00

7.774,00

37,70
85,00
30,80

1.449,00

2.142,00

3.658,00
652,00

113,00

56,00
88,00

7.774,00

37,70
85,00
30,80

1.449,00

2.142,00
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103
104

105

no

Set of safety measurement cables 4mm (23pcs) S05148-1) 1 217,00 217,00

3almLLLeHHbIA coAenHUTENbHbIN Kabenb 19mm/4mm, S05126-9Y 15 4,10 61,50

YepHbI

CoeanHuTeNbHbIN 6e30onacHblit wTtekep 19 mm/4 mm, cuHnii - SO5126-9V 5 4,10 20,50
Industrial Application: Positioning and Motor Management 26.607,50

Industrial Application: Protection and Fault Finding

EEM 4.5 Fault simulation on electrical
machines

Fault simulation performed by measuring
winding and insulation resistances. All
measurements are performed in the no-voltage
state. The following faults can be simulated:

o Winding breaks in the coils

o Insulation faults winding to winding

o Insulation faults winding to frame

o Combinations of different faults

o Fault monitoring and repair instructions
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106

107
108

109

CumynaTop HencnpasHocTen TpexPaszHOro aCUHXPOHHOTO
moTopa

TpexdasHbiii moTtop 0.3kW (MHAYCTpManbHbIn)
N3mepuTensb conpotmsaeHna nsonauum Insu 10

Yye6HuK EEM/F, MonCK HEMCNPaBHOCTEN B 3/1EKTPUYECKUX
MaLlnHax

EEM 4.6 Protection for electrical machines

Squirrel cage motors are designed for operation
with constant loading. Any change in load, or
high currents when starting up, may cause the
nominal operating temperature to be exceeded.
This training system conveys how some of the
most important protection circuits work.

o Selection, installation and configuration of
various motor protection systems

o Motor protection switches

o Motor protection relays

o Thermistor protection

o Effect of various operating systems on the
heat of the motor

o Triggering characteristics for protection
systems

o Protection from impermissible loading

SE2662-9D

SE2672-3G
LM2333

SH5002-3P

806,00

652,00
273,00

113,00

806,00

652,00
273,00

113,00
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110
111

112

113

114
115

116
117

118

Pabouas nnatdopma Cuctembl 3awmTbl mMoTopos 300W
TpéxdasHbll MHAYKUMOHHbLIA MOTOP C AaTYMKaMM
Temnepatypsbl, 0.3kW

Umndposoit mynbTumetp Multi 18

YuebHuK EEM 4.6, 3awmTa anektpomatumH 0,3kWc cepso
TOPMO30M

JdonmosiHuTEIbHO TPEOyeTCHa 000pyaI0BaHME:
HCNBITATEIbHBIN CTEH/I 1JIs1 MEXaHU3MOB
"cucTemMa cepBONPUBOIA U TOPMOKEHUA'"'

TecToBbIV cTeHA Ana cepso-mawmH 0,3kW, MO ActiveServo
(D,GB,F,E)

Pe3nHoBan coeanHUTeNbHas MmaH»KeTa, 0.3kW
Mpo3payHblii 3aLUUTHBINA KOXKYX MmydTbl 0.1/0.3kW

MnakaTt Servo-machine test stand safety- and operating
instructions (GB)

Bnok nutaHua ana SNEKTPUYECKUX MaLLNH

C03213-7X
SE2672-3Y

LM2331

SH5002-1U

C0O3636-6V
SE2662-2A

SE2662-7B
506205-7D

C03212-5U

1.020,00
1.176,00

414,00

113,00

7.774,00
37,70

85,00
30,80

1.449,00

1.020,00
1.176,00

414,00

113,00

7.774,00
37,70

85,00
30,80

1.449,00
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119 AwHanoroso/undpoBoit MynbTUMETP, N3mepuTenb molHoct, C05127-17 2 2.142,00 4.284,00

no
120 Set of safety measurement cables 4mm (23pcs) S05148-1J 1 217,00 217,00
121 3awmieHHbIN cogenHuTenbHbl Kabenb 19mm/4mm, S0O5126-9Y 15 4,10 61,50
YepHbIn
122 CoeanHuTenbHbIM 6e3onacHbli Wwrekep 19 mm/4 mm, cnHnii - SO5126-9V 5 4,10 20,50

Industrial Application: Protection and Fault Finding 18.526,50

Industrial Application: Transformers

ENT 5 Transformer trainer

Transformers come in all power classes and are
used in both industrial applications and in the area
of consumer goods. They are used to transform
voltages and currents.

This training system is based on a transformer
with a power level of 100VA.

The training system covers investigations into

137



123
124

125

126
127

single-phase and three-phase transformers.

The following training content can be dealt with
using this system:

o Isolation transformers and autotransformers
o Design and connection

o Equivalent circuit diagrams

o Transformation ratios

o No-load and short-circuit experiments

o Vector groups used in three-phase

transformers
Ob6yuatowan cucrema TpaHchopmaTop C03636-7A
RLC-Harpy3ka C03636-7B
YyebHuKk ENT 5, OaHodasHble 1 TpéxdasHble SH5002-4A
TpaHcdopmaTopbl
Undposoit mynbtumeTp Multi 13S LM2330

AHanoroso/undpoBon MyabTUMETP, M3MepuTeb molHoctn, CO5127-17
no

[ER

(IR

767,00
767,00

113,00

140,00
2.142,00

767,00
767,00

113,00

140,00
2.142,00
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128

129 3awmuieHHbIN coaenHuUTeNbHbIn Kabenb 19mm/4mm,

130

Set of safety measurement cables 4mm (23pcs)

YepHbI

CoeanHuTENbHbIN 6e30nacHbli WwTtekep 19 mm/4 Mm, CUHUIA

Industrial Application: Transformers

Industrial Applications: DC Machine
Drives

EEM 2 DC machines

In spite of their declining use for industrial
purposes DC machines constitute the basis for
learning about electrical machines. They
demonstrate in a straight-forward manner the
various possibilities of open- and closed-loop
control of machines.

The following training objectives are dealt with
for shunt-wound, series-wound and compound-
wound machines:

Motor operation:

e« Motor connection

SO5126-9Y

S505126-9V
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131

132

e Comparison of shunt-wound, series-wound
and compound-wound machines

o Typical machine data

e Open-loop speed control with starter and field
regulator

o Reversing the rotation direction

e Load characteristics at constant input voltage

e Measurement evaluations

Generator operation:

e Generator connection

e Armature voltage as a function of the exciter
current

e Function and application of the field regulator

o Voltage control, self-excitation and separate
excitation

e Armature current and armature voltage at
constant speed and constant exciter current

e Load diagram of the generator

TpéxdasHana yHMBepcaabHas mawuHa, 0.3kW SE2672-3D 1 1.482,00 1.482,00
(nHaycTpUanbHbIN)
YHuBepcanbHbIii peocTtaTt gna mawuH go 300W C03212-6W 1 1.739,00 1.739,00
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133 YuebHuK EEM 2, YHMBepcanbHan MallMHbl NOCTOSAHHOro Toka SH5002-1B
0.3kW c cepBo-TOpMO30M

134 Interactive Lab Assistant: MawwuHbl nocTossiHHoro Toka 0.3/1  SO2800-1A
kW

EPE 30 3 CxemMbl BeHTHJILHOIO
npeodpa3oBaHusi YJIEKTPOIHEPTHH, BeIOMbIe
CeThI0

emu oOyueHwus:

e OcCHOBbI: AMOAbI, TUPUCTOPbI, CUMUCTOPDI

e BobinpamneHue

e [IpuHuunel ynpasneHua: PasoBoe ynpasneHue,
BbINPAMUTENBHbIN PEXMUM, MUHBEPTOPHbIN PEXUM

e Cxembl: M1, M2, M3, B2, B6, M1C, M2C, M3C, o
fri=sae ]
B2C, B6C, B2HA, B2HK, B2HZ, B6C, B6HA, B6HK,
W1C, W3C

e  aKTMBHAA M MHAYKTUBHAA HarpyskKa

e PerynnpoBoYHble XapaKTEPUCTUKKN U
Harpy3oudHble Anarpammol

e (Cxema 3almThl

e Peruncrpauus MsmepeHuUn ¢ UCNosIb30BaHMEM
KOoMMbloTEpPA

e [apMOHMYECKUI aHaNIN3 U aHaNM3 BbICLLMX
rapMOHWUK

135 MMonynpoBoAHWKOBbIE NpeobpasoBaTenu, Be4oMble CETbIO CO3636-3A
136 3-dasHblit pasgenuTenbHblii TpaHchopmaTtop, 300 BA C03636-3E

1 113,00 113,00

1 251,00 251,00

1 6.254,00 6.254,00
1 872,00 872,00
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137 Mogaynb Harpy3km 300 BT ansa cMnoBoro sfnekTPOHHOro C0O3636-3F 1 751,00 751,00
yCTpOMCTBA

138 MMporpamma InteractiveLabAssistant: Cxembl BEHTUABHOTO S0O2800-2A 1 415,00 415,00
npeobpasoBaHUA 31EKTPOIHEPTUM, BEAOMbIE CETbIO

EPE 31 3 DuiekTponpuBoabl ¢
npeodpa3zoBaTeasiMU JHEPTUM € IBUTATEIAMU
NMOCTOSTHHOTO TOKA

Lemu oOyueHwus:

e PerynnposaHue 4ncia 060poToB B perrmume
paboTbl OT 1- A0 4-KBaAPaAHTHOTO C
NOAYMHEHHbIM PEry/IMPOBaHMEM TOKA UK 6e3
Hero

e PerynnpoBaHue uncia obopoTtos
HepeBepPCUBHbIM OAHOKOMMNAEKTHbLIM
BEHTU/IbHBIM NpeobpasoBaTesiem

e PerynnpoBaHue uncia obopoTtos
HepeBepPCUBHbLIM ABYXKOMMIEKTHbIM
BEHTU/IbHBIM NpeobpasoBaTeniem

e YeTblpexKBagpaHTHbIN pexum paboTbl,
pekynepauma aHeprum

e PerynnpoaHue uncna o60poToB, peryamposaHune
TOKa, CTyneH4yaToe peryaMpoBaHue, adanTMsHoe
peryampoBaHue

e KomnblOTEPHbIN aHaIN3 y4acTKOB
perysmpoBaHunA 1 peryaaTopos,
napameTpupoBaHue

e [puHuunbl peryamposanua P, Pl, PID
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139

140
141
142
143

144

145

146
147
148

e OnNTMMM3aUMA perynaTopa

TpéxdasHasa yHuBepcanbHas mawmnHa, 0.3kW
(nHaycTpUanbHbIN)

Perynnpyemblit pasgenutenbHbliii TpaHchopmaTtop 0-230V
TaxoreHeparop 1V/1000 r.p.m., 0.3kW

Mpo3payHbIi 3aWUTHBINA KOXKYX MydTbl 0.1/0.3kW
Pe3nHoBan coegmMHuTebHas maHkeTa, 0.3kW

Mporpamma InteractiveLabAssistant: dnekTponpusoabl C
npeobpasoBaTenaMm sHepPrum ¢ ABUraTeNAMUN NOCTOAHHONO
TOKa

JdonmosiHuTEJIHbHO TPEOyeTCHa 000pyaI0BaHME:
UCNBITATEbHBIN CTEH/I A5l MEXaHU3MOB
""cucTemMa cepBONPHUBOAA H TOPMOXKeHus "' :

TecToBbIV cTEeHA ana cepso-mawnH 0,3kW, MO ActiveServo
(D,GB,F,E)

Pe3nHoBan coegmMHuTebHas maHkeTa, 0.3kW
Mpo3payHbIi 3aWUTHBINA KOXKYX MydTbl 0.1/0.3kW

MnakaTt Servo-machine test stand safety- and operating
instructions (GB)

SE2672-3D

C03212-5Q
SE2672-2U
SE2662-7B
SE2662-2A

502800-2B

C0O3636-6V

SE2662-2A
SE2662-7B
506205-7D

[ S Y

1.482,00

950,00
824,00
85,00
37,70

415,00

7.774,00

37,70
85,00
30,80

1.482,00

950,00
824,00
85,00
37,70

415,00

7.774,00

37,70
85,00
30,80
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149

150

151

152

153

154
155

BNOK NUTaHMA ANAa SNEKTPUYHECKUX MALLUNH C03212-5U

AHanoroso/undpoBoin MyabTUMETP, M3MepUuTeb molHoctn, CO5127-17
no

Habop 3awmueHHbIX coeanHUTENbHbIX MPOBOAOB 4mm S05148-1L
(23wr)

3alMLEHHbIN COaenHUTENbHbIN Kabenb 19mm/4mm, S05126-9Y
YepHbI

3awumuieHHan nepemblyka 19mm/4mm, yepaHs, c otsogom  SO5126-9R
CoeanHuTeNbHbIN 6e3onacHblit wTtekep 19 mm/4 mm, cuunii - SO5126-9V
Safety connection plug 19mm/4mm, green/yellow S05126-9W

1

2

2

20

10

10
10

Industrial Applications: DC Machine Drives

Industrial Applications: AC Machines

1.449,00

2.142,00

217,00
4,10
5,00

4,10
4,70

1.449,00

4.284,00

434,00
82,00
50,00
41,00
47,00

29.985,20
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EEM 3 AC machines AC machines can be found with

power levels of up to several kW. Their main area of “.‘ T % *

use is in operating mobile loads. AC machines span B 3 _ - !

every area of daily life starting with your electric N | _
razor, all the way to washing machines. The training sen | W_

objectives are: Motor connection Reversing rotation H e = -
direction Typical characteristics Load and run-up SR "'\ = R

L. . o =
characterlstlcs Measurement evaluatlons Wﬁ ) b
ﬁl%ﬁ;

EEM 3.1 Universal motor

156 YHuBepcanbHbiit asuratens 0.3kW (MHAYCTpUaNbHbIN) SE2672-3E 1 1.104,00 1.104,00
157 BbikatoyaTenb 4-X NO/YIOCHbIN C03212-1W 1 195,00 195,00

EEM 3.3 Single-phase induction motor with bifilar
starting winding

158 OpHodasHbIi MOTOp co BcnomoraTtesnbHol o6moTkon 0.3kW  SE2672-3N 1 987,00 987,00
(nHOycTpUManbHbIN)

EEM 3.4 Single-phase induction motor with operating

145



159

160

161

and auxiliary capacitor

OpHodasHbIM MOTOP €O CTAapTOBLIM KOHAeHcaTtopom, 0.3kW  SE2672-3P 1 1.043,00 1.043,00
(nHOycTPUManbHbIN)

YuebHuK EEM 3, MoTtopbl nepemeHHoro Toka 0.3kW c cepso- SH5002-1P 1 113,00 113,00
TOPMO30M

Interactive Lab Assistant: MawwnHbl nepemeHHoro Toka 0.3/1  SO2800-1B 1 251,00 251,00
kW

EPE 40_3 ABTOHOMHBIE CXeMbI BEeHTHJIbHOI0
npeodpa3oBaHus JI1EeKTPOIHEPIHU

emu oOyueHwus:

e OcHOBHble NONOXKeEHUA: TPaH3UCTOPbI NO
TexHonornm IGBT S
e [puHUMNbl ynpasaeHua: LLIMpoTHO-uMmnynbcHoe i Allein
ynpasneHue, npeobpasoBaTenb-peryaatop
NOCTOAHHOrO HanpAxeHua B 1-, 2- n 4-
KBaZpaHTHOM pexume I.i"='“-=-=_—__ |
e  MoaynAauma HA3KOYACTOTHOrO NeEPEMEHHOIo
HaNPAXEHUA LWMPOTHO-UMNYAbCHbIM
ynpaB/iieHUEM
e Cxembl: MoHMKatoWmi npeobpasosartenb,
MOCTMKOBAsA CXema, MHBepTop
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162

163
164

165

e Pe3nctusHan, eMKOCTHaA U NHAYKTUBHAA
Harpyska

e (Cxema 3alu1Tbl, NPOMENKYTOUHbIN KOHTYP,
XO/I0CTOM X0z,

e PerynnpoBoYHble XapaKTEPUCTUKN U
Harpyso4Hble guarpammoi

CxeMbl aBTOHOMHbIX NOAYNPOBOAHMKOBbIX CO3636-3B 1
npeobpasoBaTenei

3-dasHbiit pasgenuTenbHblit TpaHchopmatop, 300 BA C03636-3E 1
Mogaynb Harpy3ku 300 BT 414 cMnoBoro a1eKTPOHHOro CO3636-3F 1
yCTpOMCTBa

Mporpamma InteractivelLabAssistant: ABTOHOMHble cxembl S02800-2) 1

BEHTU/IbHOTO npeo6 pPa3oBaHUA

EPE 40_3 ABTOHOMHbIE CXeMbl BEHTWU/IbHOTO NPeobpa3oBaHUA 3NEKTPOIHEPrum

7.642,00

872,00
751,00

415,00

7.642,00

872,00
751,00

415,00

9.680,00
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EPE 41_3 DjexkTponpuBoabl ¢ IUTAHHEM OT
BEHTHJIBHOIO NPeodpa3oBaTeJisi YaCTOThI

Lenu o0y4yenus:

e DNEKTPonNpuBOA C MMTaHNEM OT BEHTUNLHOIO
npeobpasoBaTens 4acToTbl ¢ TpexdasHbIm
AaCMHXPOHHbIM 3N1EKTpoABUraTenem

e UccneposaHue npeobpasosBaTteneit 4acToTbl C
peryanpoBaHnem HanpaxXeHnem 1 4actoTomn

e UccneposaHue npeobpasosBaTteneit 4acToTbl C
NPOCTPaHCTBEHHO-BEKTOPHOM Moy naune

e AHa/NM3 COOTHOLIEHWUI HANPSAXKEHMA W YaCTOTbI

e KomneHcaumsa conpotTuBaeHns obMOTKM cTaTopa

e WccnepoBaHue 3/1€KTPONPMBOAA C MUTAHUEM OT
npeobpasoBaTens 4acToTbl

e KomnbloTepHoe NapameTpuMpoBaHME U MALUMHHASA
MYbTUMNANKALMSA

166 AcUHXpPOHHbIM TpexdasHbit motop 0.3kWN=1400 SE2673-1K 1 652,00 652,00
(230V/400V) (HAaycTPUanbHbIit)

167 InteractivelLabAssistant: 9nekTponpmBoabl C NUTaHUEM OT S02800-2L 1 415,00 415,00
BEHTU/IbHOrO Npeobpa3oBaTens YacToTbl

EPE 41_3 3neKTponpuBoAbl C NTUTAHUEM OT BEHTUALHOTO NpeobpasoBatens 1.067,00
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EPE 43_3 DjexkTponpuBoabl ¢ IMTAHHEM OT
npeodpa3oBaTeJisi 4aCTOThI C ABUraTeseM
NMOCTOSTHHOTO TOKA

emu oOyueHwus:

e PerynnposaHue uncna o6opotos B 1- n 4-
KBaJpaHTHOM peXxume € NOAYUHEHHbIM
perynMpoBaHMem ToKa Uan 6e3 Hero

e PerynnposaHue uncna o6opoTos B 1-
KBaJpPaHTHOM peXXume € TPAaH3UCTOPamMM No
TexHonorum IGBT

e PerynnposaHue uncna o6o0poTos B 4-
KBaJpPaHTHOM peXXume € TPAaH3UCTOPamMM No
TexHonoruum IGBT

e PerynnpoBaHue 4ncna o60poToB, peryanposaHune
TOKa, CTyneH4yaToe peryinmposaHune, afanTueHoe
perynvpoBaHue

e  KOMNbOTEPHbLIN aHA/IM3 Y4aCTKOB
peryiMpoBaHua U perynaTopos,
napameTpupoBaHue

e [pwuHuunbl peryamposanua P, Pl, PID

e OnTuMmM3auma perynatopa

168 TpéxdasHas yHMBepcanbHas MalwmnHa, 0.3kW
(nHOycTpHManbHbIN)
169 TaxoreHepaTop 1V/1000 r.p.m., 0.3kW

Y4acToTbl

1

1

1.482,00

824,00

1.482,00

824,00
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170
171

172

173
174
175
176

177
178

179

180

181
182

Mpo3payHblii 3aLUUTHBLINA KOXKYX MydTbl 0.1/0.3kW
Pe3nHoBan coeamMHUTeNbHas MaHKeTa, 0.3kW

Mporpamma InteractivelLabAssistant: dnekTponpusog, ¢
nuTaHWem oT npeobpasoBaTena YacToTbl C
3NeKTpoaBUraTeNIAMM NOCTOAHHOIO TOKA

SE2662-7B
SE2662-2A

S02800-2K

EPE 43_3 dneKkTponpuBoapbl C NTUTAaHUEM OT NpeobpasoBarTens 4acToTbl €

Asuratesiem NoCTOAHHOIO TOKa

JlonoHUTEIBHO TPedyeTcs 000py/i0BaHuUe:
HCNIBITATEIbHBIN CTeH/I VI MEeXaHNU3MOB
""cucTremMa cepBONPHUBOAA H TOPMOKeHus "' :

TecToBbIV cTEeHA Ana cepso-mawmH 0,3kW, MO ActiveServo
(D,GB,F,E)

Pe3nHoBan coeanHUTeNnbHas MaHKeTa, 0.3kW

Mpo3payHblii 3aLUUTHBINA KOXKYX MydTbl 0.1/0.3kW

Mnakat Servo-machine test stand safety- and operating
instructions (GB)

BNOK NUTaHMA ANA SNEKTPUYECKMUX MALLNH
AHanoroso/undpoBon MynbTUMETP, U3MEPUTE/b MOLLIHOCTH,
no

Habop 3awmueHHbIX coeAnHUTENbHbIX MPOBOAOB 4mm
(23wr)

3alMLEHHbIN COaenHUTENbHbIN Kabenb 19mm/4mm,
YepHbIn

3awmuieHHan nepemblyka 19mm/4mm, yepaHs, C 0TBOAOM
CoeanHuTENbHbIN 6e30onacHbli WwTtekep 19 mm/4 Mm, CUHUIA

C0O3636-6V
SE2662-2A
SE2662-7B
S06205-7D

C03212-5U
C0O5127-1z

SO5148-1L

S05126-9Y

S05126-9R
S505126-9V

20

10
10

85,00
37,70

415,00

7.774,00
37,70
85,00
30,80

1.449,00
2.142,00

217,00

4,10

5,00
4,10

85,00
37,70

415,00

2.843,70

7.774,00
37,70
85,00
30,80

1.449,00
4.284,00

434,00

82,00

50,00
41,00
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183 Safety connection plug 19mm/4mm, green/yellow S05126-9W

10

Industrial Applications: AC Machines

Installation and Training at Site

184 Verrechnungseinheit Training Nebenleistung EETRNEBEN

4,70 47,00

31.598,20

125 110,00 13.750,00
13.750,00
385.513,90

Hrorosas cymma 6e3 HIAC
+ ynmakoBka 11.565,42
+ tpancnopt CTP/CIP Thilisi 15.420,56
Hroro 412.499,87

MpumeyaHue:

OTmeueHHble (*) no3snunn — 31O AONONTHUTENBbHOE NN ONUMOHAaIbHOE OCHalWeHNeE, CTOMMOCTb KOTOPOIro He BK/1l04YEHA B 06LLI,YI-O Cymmy. LeHa YKa3aHa

3a eAnHULY.
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Ilena:

Cpox aeicTBus:

VY c1oBus oIIaTHI:

CpoK mocTaBKU

CIp

Hacrosiee npeioxeHne qSHCTBUTEIBHO B TEUCHHE 3 MECSIIICB.

For orders up to 5.000 Euro we kindly ask you to transfer the total amount in advance
with placing the order.

For orders up to 25.000 Euro we kindly ask you to transfer 50% of the order amount with
placing the order, the balance payment is due once the goods are ready for shipment.

For orders above 25.000 Euro we alternatively accept an irrevocable and confirmed letter
of credit in our favour, negotiable 100 % upon first presentation of documents.

ITocTaBka OCYHICCTBJIACTCA 1O CIICHUAJIBHOMY COTJIAIICHUTO.
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danarTi 1

Tbosaizolacio masalebis Thogamtarobis sazomi danadgari

HFM 436 Lambda - Heat Flow Meter for Testing Thermal Conductivity of
Insulation Materials from Netzsch

With the HFM 436 Lambda, samples measuring 30 cm x 30 cm or 60 cm x 60 cm and of variable thicknesses ranging from a few millimeters to 10 (20) cm
are tested between two heat flux sensors in fixed or adjustable temperature gradients. After a few minutes for the system to reach equilibrium, the built-in
PC or external computer determines the thermal conductivity and thermal resistance of the sample.

Automatic plate movement and determination of the sample thickness simplify test preparation.
All test parameters as well as the calibration data are stored in the PC and documented.

Determination of thermal conductivity with the HFM 436 Lambda meets the industry standards ASTM C 518, ISO 8301, JIS A 1412, DIN EN 12939, DIN EN
13163 and DIN EN 12667.

Other Equipment By This Supplier
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http://www.azom.com/equipment-details.aspx?EquiplD=417

Nr. Item Description Cat. Price/EU VAT, 18% Total Price/EUR
Nr. R EUR
1 Bench-top thermal conductivity instrument for NIBOO 40996.8 7379.42 48376.22
automated testing in 3704 0

conformance with ASTM C 518 and ISO 8301 to
analyse the thermal

conductivity

of insulating materiasl wih up to 10 measurement
temperatures between -20°C

and 80°C.

Dual heat flux transducers, and permit setting heat flow
direction

(upor down) and temperature difference.

Samples sizes up to 305 mm x 305 mm by up to 100
mm.

Both instrument calibration and sample testing are fully
automated.

Incorporates solid state cooling technology:

External recirculating chiller necessary.

Dual heat flux transducers - one each on upper and
lower plates - can be

individually monitored, or averaged to speed testing.
Motor driven mechanism allows precise adjustment of
sample thickness.

Sealed test chamber guards against air exchange with
surroundings,

to minimize condensation.

Compact, self-contained unit with a built-in computer
running Q-Test

software, for automated testing.

Includes a front panel keypad and backlit, four-line
LCD screen

for operator input and data display - allowing user to
set or alter test conditions

quickly.

One calibration sample must be odered with the
instrument.

Input voltage 115 V 50/60 Hz
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OPN: NIB/436/3/1E

NIST reference sample SRM 1450D, dimensions 305 mm x NIBOO 1175.00 211.50 1386.50
305 mm x 25.4 mm 8517

software Q-Lab 2, running on a Pentium PC under Windows | NIB/43 3984.00 717.12 4701.12
XP, WIN 7 Prof, 32 6/3-SW

Bit features a high-resolution graphical interface and offers

enhanced

functionality. Allows user to control all Lambda functions

from the PC keyboard,

to view real-time plots of the variables, and provides

enhanced data

management and printout capabilities. Requires a Pentium

PC with free COM

port for communication with HFM 436

Log wire matrix printer for direct connection to the NGBS80 | 576.00 103.68 679.68
HFM 436 for 230V/50-60Hz 2708

Recirculating chiller, 230 V / 50 Hz, with connection kit and HFM43 | 9888.00 1779.84 11667.84
cooling 600A9

fluid, for HFM 436 0.010-

OPN: HFM43600A90.010 00

Step down transformer, 3000 VA, primary 230 V, secondary | NGB80 | 770.40 138.67 909.07
115V, in 3883

single enclosure

OPN: 803.883

Computer system, English version, consisting of desktop 1.400.6 1884.00 339.12 2223.12
PC, Processor 9-

Core i5, 3.10 GHz, RAM 4 GB, hard disk 500 GB, DVD + 50.0.00

RW drive, A

Widescreen LCD monitor 22” Ultra VGA, Windows 7

Professional / 32 bit

Interfaces: serial, USB, Ethernet

Sample holder for samples from a loose-fill material HFM43 | 511.20 92.02 603.22
(powder, flakes, #) 600A9

Volume for sample 240 mm x 240 mm x 50 mm, 5.010-

outer edge length of the frame 300 mm, height 50 mm. 00

Material: expanded polystyrene (maximum temperature
70°C).
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Bottom of the sample holder made from aluminium foil.

9 Operating instructions HFM 436/3 English BA- 127.20 22.90 150.10
HFM43
6/3-EN
10 | Installation and commissioning of the instrument includinga | Al- 4620.00 831.60 5451.60
short HFM43
instruction by a NETZSCH service engineer. Price is valid for 6.01
HFM 436
Total Price 64532.6 11615.86 76148.46
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danarTi 2
kedlis Termuli winaRobis sazomi xelsawyo
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danarTi 3
“haeri-wyali” tipis Tbomcvleli

TOH - TepmogmMHamuka
: T157D - StudioUnit Tennoo6bmeHHMK BO3ayx / Boaa
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danarTi 4

orlilviani airturbinuli danadgari

TOH - TepmogmMHamuka
: T200D / C - Studio razotyp6uHHoM yctaHoBKkM Bialbero KomnblotepHasn

YCTPONCTBO AOSMKHO KOHCTUTYLIMM KOJIECHBIX LIACCK cTanu, U3 TpadpapeTHoN neyaTy naHenb, Ha KOTOPOW YCTaHOBIIEHbI U3MEPUTENbHbIE NPUGOPLI U
OCHOBaHMWe, Ha KOTOPOM YCTaHOB/EHbI KOMMOHEHTbI, U 3TO OCHOBHOW Kamepbl CropaHus, TYypGoKOMNPeccopoM GOk, CMINOBOKN Typ61HON 1 reHepaTopa ¢

conpoTuBIiEHNEM HaArpy3Kku. yCTpOIZCTBO [OIMKHO ObITb OCHALLEHO aBTOMAaTUYECKOWN CUCTEMOM c6opa OaHHbIX ON4 BbINONMHEHUA ynpa>|<HeH|/||7| C nomMmoulbo
nepcoHaribHOro KoOMnNbTEPA N COOTBETCTBYHOLLIETO NPOrpaMmMHOro obecneyeHus.
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danarTi5

“mili-milSi” tipis Tbomcvleli

TOH - TepmoguHamuka
: T147D - StudioUnit Tennoo6MeHHbIX TPYO KOHLLEHTPUYECKOWN

Mo3BonsieT KOMMIEKCHOE UcCneaoBaHMe TeENNOoOMEHHMKOM BoAa-BOAa, B KOHLIEHTPUYECKME TpyOkKM, paboTatome B NPsiMOTOYHOM MIK
NPOTMBOTOYHON. JTO obecnednBaeTcs cMcTeMoln cbopa AaHHbIX C NporpaMMHbIM ob6ecnedeHmnem ans Windows.
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danarTi 6

Sigawvis gamWyvirvale Zravi

TOH - TepmoguHamuka
: T81M - MNpo3payHbin [IBUratenb BHyTPEHHEro cropaHus

[Buratenb BHYTPEHHEro cropaHmns 4-TakTHbIN GbiTb NErko cBsi3daHbl ¢ (OYHKLUMOHMPOBaAHMEM reHepaTop aNeKTpuYeckoro AuHamomMeTpa. suratens ns
npo3payYyHoro Matepuarna, 4Tobbl HabnoaaTe BECh MPOLECC CropaHusi B LMIVMHAPE U BCE ABUXKYLLMECS YacTy.
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danarTi 7

orTqlis wyalmilebiani qvabis simulatori Tburi balansis kalkulaciiT

TOH - TepmoguHamuka
: TS101D - TennoBble cucTeMbl MOAENMPOBaHUA B TPYObl KOTeNIbHOMN BOAbI

MogenuvpoBaHue npegoctaBnsieT cuHonTnyeckme c dil'impianto makeT ons ynpaeneHus KOTioMm nmbo py4HbIM ynpaBleHeM U aBTOMaTUYECKUM.
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danarTi 8
orTqlis turbodanadgaris simulatori Tburi balansis kalkulaciiT

TOH - TepmoguHamuka
: TS102D - MopenupoBaHue cUCTEMbI C NAPOBOU TYpOUHOMN

BES | L ©

T e

E'El' S5l g EEDo
3 ‘:EIit

- I | D e
l’."iﬂl.llli.ﬂ# (107 bar B

| S
[ 15 EE! rlh

MO,EI,eJ'II/IpOBaHI/Ie BKIoYaeT B cebs MMUTUPOBATb C NPUHLINMNOM CXeMa CUCTEeMbI, ANAarHoCTn4eCckne CTpaHuLbl 1 TenJ1I0BOro OanaHca.
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danarTi 9

kalorimetri myari da Txevadi saTbobis dawvis siTbos gansazRvrisTvis

TOH - TepmoguHamuka
: T151D - Manep kanopumeTpuyeckon 6omoe ASTMD240

lMo3BonsieT onpenennTb Tena OT CropaHusl pasnmyHbIX BeWwecTB B cooTBeTcTBUM ¢ ASTMD240.
W npyMeHuMbI ANst LUIMPOKOTO Kpyra BELLECTB, HO 0OCOBEHHO AN XUAKUX YrIeBOAOPOOHbLIX TOMSMB BbICOKOW BONMATUNBHOCTU U HU3KOW.
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danarTi 10
kalorimetri airadi saTbobis dawvis siTbos gansazRvrisTvis

TOH - TepmoguHamumka
: T136D - Junkers kanopumeTp / Boys

[Mo3BONSIET TOYHOrO OnNpeAeneHus TENOTBOPHOM CNOCOBHOCTU BCEX ra3000pasHoro Tonsmea Hanbonee 4acTo UCMNOMb3yEMbIX B
NPOMBILLNIEHHOCTW. BkntoyaeT B cebsi NOnHbIN HAbop CMEHHbLIX Hacaok.
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danarTi 11

amindis monitoringis sistema/530bgol Logg Mo

Columbia Weather Systems no longer manufactures Capricorn 2000 Weather Stations. For a new modular
weather station, please consider the Capricorn 2000EX.

We will continue to provide accessories and repair/replacement service for Capricorn 2000.

Features

Modular design for sensor selection and optimal sensor location.

Proven, reliable mechanical wind sensors

Temperature and/or humidity in self-aspirating radiation shield

Two-year warranty

Designed around Control Module which is housed in a compact, utility-grade enclosure and includes a data logger
storing up to 511 records at user-defined intervals. Dual on-board RS-232 interface ports allow simultaneous
connection to CWS proprietary Weather Display Console, modem, or directly to a computer.

For replacement parts or repair, please call toll free 1.866.625.8620 or email
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danarTi 12

kalorimetri myari da Txevadi saTbobis dawvis siTbos gansazRvrisTvis

http://www.ika.com/owalika/catalog.product detail?iProduct=8802500&iCs=1

C 200 Calorimetersystem

Photos

Price

L1l
w
(o]
o
°

On Request

Ident. No. 8802500

DS elejilelsAccessoriesDownloadsQuestions?

C 200-System consists of the following components:
Measuring cell C 200

Decomposition vessel C 5010

Oxygen filling station C 248

Consumables for calibrations and installation

Space-saving and low cost combustion calorimeter for determing gross calorific values of liquid and solid samples.

Validation according to DIN 51900,ISO 1928, ASTM D240, ASTM D4809, ASTM D5865, ASTM D1989, ASTM D5468, ASTM E711.
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Suitable for teaching and training, as well (f.e tecnical- schools, universities) and for industriell laboratories with less analyses..

Manual handling for water and oxygen filling.

Four different working methods, isoperibolic, dynamic, manual, time controlled makes possible an ideal adjustment of different operating tasks.

Clear and easily explained display which is simply to use .

With an external power pack, "world tension useable" from 100 - 240 V AC, 50/60 Hz. The operating voltage of the calorimeter is 24 V DC low- voltage.
Friendly in aftersales

Manual ( teaching mode): ignition and end of the measurement will be done by the operator himself; the temperature increase will be indicated at the
display each minute.

All calculations have to be done manually.

At the other three modes ignition and calculation of the gross calorific value will be done automatically.

The gross calorific value will be shown on the display. Acid corrections and calculations of the net calorific value have to be done manually.

The modes have different measuring times:
Isoperibolic: approx: 17 min.

Dynamic : approx. 8 min

Manual : approx. 17 min

(depend on the operator)

Time controlled : 14 min

The decomposition vessel can be equiped in to use an combustible crucibles C 14
(accessory C 5010.4 attachment is neessary)

User-friendly software C 5040 Calwin for controlling the calorimeter and administration of measuring data (asseccory). Transfer of the datas to Excel or

Word are possible
Up to eight IKA measuring cells can be controlled by a single PC, using a multiserial plug in card PCI 8.2 (accessory)
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danarTi 13

http:/lwww.prodigit.com/index.php?lang=en&op=product&pro num=1051&pro

id=107&standard=true

eleqtroenergiis individualuri mricxvelebi
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