KonTponbsHoe 3ananue: TpanchopmaTopsl Crp. 1

Ob6noxka OrnasneHue JTabopaTopHble Konnokeunym Mnoccapun
KonTponbHoe 3agaHue N26 «TpaHcdopmaTopb»
MeToguyeckue pekoMeHZaumMm K pacyeTy KOHTPOJIbHOIO 3aAaHus
OCHOBHbIM NapameTpoM, XapaKkTepunsyoLwum oagHodasHbIM TpaHchopmaTop, ABnseTcs KoadduLUMeHT TpaHchopmauum
n:U1H/U2H:W1/W2'
Mpu paboTe ogHotasHOro TpaHcdopMaTopa nog Harpy3kon B HOMUHANbHOM pexuMe U3 ceTu noTpebnseTcsa nonHas MOLHOCTb

S =U, +I. =U_ +I
a1 2u

H 20"

KoadhdunumneHT nonesHoro genctemsa TpaHcopmaTopa onpeaenserTcs oTHOWeHWeM akTUBHOW MOLLHOCTU, OTAaBaeMoW B Harpysky,
P2 K aKTUBHOM MOLLHOCTH, NOTpebnsemon TpaHcHopmMaTopoM U3 ceTu, Pl:

n=- B .1, cosgy
P U,L, cosqy + AP, + AP,

roe: APCT— noTepu B MarHuTonpoBope (NoCTOSHHbIE);

AP3JI — noTepu B 06MOTKaXx, 3aBUCSALLME OT TOKa Harpy3ku.

BenuuuHa APCT onpenensieTcs No AaHHbIM pexumMa (onbiTa) XONocToro xoga TpaHcdopmaTtopa. TpaHcdopmaTop B pexume

XOrocToro xopa I'IOTpGGJ'IFleT M3 ceTun, rnaBHbIM 06pa30M, peakTnBHyrO MOLUHOCTb Ha co3aaHne MarHUTHOro noToka B
MarHutonpoBoe. AKTMBHasA MOLLHOCTb PO OTHOCUTEJIbHO HEBEJNKa U 06ycnosneHa noTepAaMn OT BUXPEBbLIX TOKOB U Ha rnMcTepesnc

B CTalim MarHutonpoBoa

AP =P :UlH Iocoscplo.

cT 0

BennuvHa AP3H onpegensieTcs B OnbiTe KOPOTKOrO 3amblkaHusi. B 3TOM onbiTe BTOpuYHas obMOTKa 3amblkaeTcA HaKopOTKO, Ha
nepBuYHY0 OOMOTKY NOAAETCs NOHWXEHHOe HanpshkeHne U 1k Takou Benn4uHbl, YTOObI TOKM B 06MOTKax TpaHcdopmaTtopa 6binm
paBHbl HOMWHaMNbHbIM IlH n |2H' B atom cny4yae peructpupyemasi BaTTMETPOM aKTMBHas MOLLHOCTb PK paBHa (be3 y4eTa notepb

APCT = 0) anekTpuyYeckuM noTepsiMm B 06MoTKax AP3J1 » COOTBETCTBYIOLM HOMUHASIEHOMY PEXUMY.

PK = APanH = UlH IlH cos (le

B HomuHanbHOM pexume K[ TpaHcdopmaTopa onpegenserca hopmyrnomn

S, cosgy

H =
S, cosgp+ B+ P,
Ecnu Harpyska oTnmMyaeTcs 0T HOMUHANbLHOWN, MOLLHOCTbL NOTepb B 06MOTKax
AP =( /1, )’P =p°P ,
a1 ( 1 1u ) K B K
npv 3TOM

_ S, cozqgy
BS, cosp, + Py + BQPK ,

roe: B — koadhnUMEHT 3arpy3ku TpaHcopmMaTopa.

Mo paHHBIM OMbLITOB XOMNOCTOrO Xo4a M KOPOTKOrO 3aMblkaHWS pacCYMTbIBAOTCS MNapameTpbl CXeMbl 3aMeLleHus
TpaHccopmaTtopa.

ConpoTUBNEHNS HAMarHUYMBAOLLEN Lenu:

_ ) _ 2. —(7 2 _p 2\1/2
z,=U, 1 R=P 112 X ,=@Z2-RAY.

COI'IpOTI/IBJ'IeHI/IFI KOPOTKOro 3aMblKaHUSA:
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KonTponbsHoe 3ananue: TpanchopmaTopsl Crp. 2
— . _ 2. —(72_p 212
ZK_U1K“1H’ RK—PK/IlH ; XK—(ZK RK e
ConpoTuBneHnst nepBMYHON OOMOTKN:
R,=R' =R /2; X =X'_=X /2.
1 2 K 1 2 K
PaboTa TpaHcdopmaTopa nog Harpy3kom ONpeaenseTcs ero BHELWHEN XapakTePUCTUKOM
U2 = F(Iz) unm U2 =F().

ZK] YpaBHEHUA 3N1EKTPNUYHECKOro COCTOAHNA OANnA BTOpVNHOI7I obMOTKM TpchcbopmaTopa

E2:U2+|222

3anuviiemM ypaBHeHUWE AJ1st BHELLHEN XapakTepucTuky TpaHcgopmaTtopa

U,=E,-1,2,=U, 1,2,

E.=U_ .
rae- =, = Yo
HanpspkeHne Ha 3akumax BTOPUYHOM 0OMOTKM TpaHcopMaTopa onpeaensiem no oopmyne

= - 0
U, (100 AUZ/o) U, /100.
OTHoCHTENbHOE N3MEHEHME HaNPSHKeHNs BO BTOPUMYHON 0BMOTKe AU2 onpenensaeTcs COOTHOLLIEHNEM
AU2 =B (Ua cos ¢, + Up sin (p2) .

roe: Ua = (PK / SH) 100% — akTuBHas cocTaBnstoLlas HanpPsKeHNss KOPOTKOro 3aMblKaHUS;

Up = (UK2 - Uaz)l/2 — peaKTVBHas COCTaBMsALLAn HaNPsHKEHUs] KOPOTKOro 3aMblKaHMS.

Mpn aKTMBHO-MHOYKTMBHOW Harpyske TpaHccgopmaTopa ZH W U3BECTHOM COSQ ANsi BTOPUYHOM Lienu TpaHChopMaTopa MOXHO
3anucaTb ypaBHEHUE No BTOPOMY 3akoHy Kupxrocha

E =iz +i z

Tok BO BTOpNYHOM 06MOTKe TpaHcdopMaTopa I2 =1 , 1 MOXeT ObITb paccynTaH no opmyne

2

E;

TR R (X + X

TpexdasHbiM TpaHcopMaTOpbl XapakTepusyoTcs pasHbIv N, 1 NMMHEAHbIN n. KoadhpuLMEHTLI TpaHchopmaummn:

()

ncb:Ulcb/UZ :wllwz; nH:UlH/UZH.

)

CoOOTHOLLEHNE MeXay FNMHENHbBIM M ghasHbIM  KO3hdUUMeHTaMn TpaHcopMauun 3aBUCUMT OT CXEM COEeAMHEHMSI OOMOTOK
TpaHcdopmaTopa. Mpu cxemax coeduHeHuss «3pesfa-zse3ga» (Y =Y) unu «TpeyronbHUK-TPeyrofibHuk» (A =A) nuHelHble ©

dasHble KO3(PPULNEHTHI OAMHAKOBbI (Kn:ch)' Mpu cxeme coeanHeHUs Y;’;}.—Kn=\f§K¢. Mpn cxeme coeguHEHUs!

AIY -K, =K¢fﬂ6.
MonHas MoLHOCTL TpexdasHoro TpaHcgopmaTopa onpeaenseTcs COOTHOLEHNEM
SH = '\EUIHIIH = ‘\EUQHIQH i

KoadhdunumeHT nonesHoro AencTBmS paccuMTbIBAETCS Takke Kak Ans ogHodasHoro TpaHcdopmartopa

lMocTpoeHne BHELUHeEN XapaKTepucTuKu U2 = F(Iz) N paboyern xapakTepUCTUKN n,= f(I2) NPOuN3BOAMTCS NO BblWENPUBEAEHHbIM

COOTHOLUEHUSIM MPU U3MEHEHUW TOKa Harpysku IH:I oT I2:O (pexxum xomnocTtoro xopa) Ao I2:1,2 I2H Unn Npu M3MeHeHUU

2
koadbdpuumeHTa Harpy3km ot =0 pgo B =1,25 BH.
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KonTponbsHoe 3ananue: TpanchopmaTopsl Crp. 3

7.1.2. Pac4yeT napameTpoB ogHotasHoro TpaHcdopmartopa

3apava 1 (ansa HevyeTHLIX BapuaHTOB)

OnHoasHbii  TPAHC(HOPMATOP  XAPaKTEPU3YETCS CMIEAYIOLMMM  HOMUHAMBHEIMU - BENUUMHAMM:  MOLHOCTE S | BbICLIEE
(nepBuyHOE) HanpskeHne UlH; Hu3lee (BTOPUYHOE) HanpshkeHue U2H' MotHocTe noTepe xorocToro xopa P (npwu Ul:UlH);
KO3(DMLIMEHTLI MOLIHOCTI! MPU XOMOCTOM XOA€ COSQ, , MPY KOPOTKOM 3aMbIKaHIUM COSQ, ; MPOLIEHTHOE 3HAYEHWE HamMPsHKeHNs

KOPOTKOro 3amblKaHuWs UK =5,5%.

Tabnuua 7.1
BapuaHT SH’ U1H’ U2H’ cos @ Cos @ P0’ ZH’ cos @
P KBXA KB B 10 L BT Om u
1 20 10 400 0,12 0,55 220 10 0,8
2 30 10 400 0,11 0,52 250 10 0,9
3 50 6 525 0,1 0,48 350 15 0,8
4 100 6 525 0,092 0,435 600 4 0,8
5 180 10 525 0,092 0,415 1200 2 0,6
6 320 6 525 0,083 0,345 1600 2 0,6
7 360 6 525 0,075 0,291 2500 1 0,8
8 750 10 400 0,091 0,29 4100 1 0,7
9 1000 10 400 0,098 0,272 4900 0,5 0,7
10 1800 10 400 0,099 0,241 8000 0,5 0,7

OnpepenuTb: @) TOK XOMOCTOro xoda TpaHcdopmatopa; 6) koadduumeHT TpaHchopmauumu; B) napameTpbl MOSHOW CXeMbl
3aMeLLeHUst TpaHcopMaTopa; I) HanpsPKeHve U2, €Cnu K TpaHcdopMmaTopy NpUcoeanHEH NPUEMHMK 3HEPrUn ¢ napaMeTpamm ZH,

COS(pH. Ha'-lepTI/ITb CXeMmy 3amelleHuna TpchcbopmaTopa N HAHECTN Ha Hen napamMeTpbl BCEX 3JIEMEHTOB CXEeMbl.

Ykasanusi: 1. MpuHATb, YTO B OMbITE XONOCTOrO0 XO4a PeakTUBHOE COMPOTUBMEHUE NEPBUYHON OGMOTKM Masio Mo CPaBHEHUIO C
peaKkTUBHLIM COMPOTMBIEHNEM HamarHudusaillen BeTBu. 2. [PUHATL, YTO B OMbITE KOPOTKOrO 3aMblKaHWA MOLLHOCTb MOTEpb
AennTca NOPOBHY MeXAy NEPBUYHON U BTOPUYHON 06MOTKamu.

7.1.3. Pac4yeT napameTpoB Tpexda3Horo TpaHcdopmaTop
3apava 2 (QnAa YeTHbLIX BApUaHTOB)

TpexdasHbli TpaHCcOpMaToOp XapakTepusyto crieaytolme HOMMUHalbHbIE BESMYUHBI: MOLLHOCTb SH; Bbicliee (nepBUYHOE)
NMHEeNHoe HanpsxeHue UlH; Hu3lWee (BTOPUYHOE) NMHENHOoe HanpskeHue UZH; Kna P, [MpoueHTHOEe 3Ha4YeHWe HanpsKeHUs
KOPOTKOro 3amblKkaHUS uK%; MOLLHOCTb NOTEPb KOPOTKOro 3aMblKaHUS PKH (npu Tokax B 06MOTKaXx, paBHbIX HOMUHANbHLIM). Cxema

coefmHeHns o6moTok Y/A.

Tabnuua 7.2

S, u_, u_, h, P ., u,

BapmaHT H 1n 2H H K.H. K
KBXA kB B % BT %

1 20 6 400 96,2 600 55
2 20 10 400 96 600 55
3 30 6 400 96,5 850 55
4 30 10 400 93,3 850 5,5
5 50 6 525 96,7 1325 55
6 50 10 400 96 1325 5,5
7 100 6 525 98 2400 55
8 100 10 400 97 2400 55
9 180 6 525 97,3 4000 55
10 180 10 525 97 4100 55

OnpepnenuTb: a) HOMWHanbHbIE TOKM B 0BMOTKax TpaHcdopmaTopa; 6) dasHble HanpskeHUss 0BMOTOK MpY XONIOCTOM XOAe; B)
koadbbuLMeHT TpaHcopmaummn hasHbIX HaMpPsPKeHWA; ) MOLLHOCTb MOTEpPb XOMOCTOro xofda mnpu COS(p2:1; [)aKTUBHYO 1

peaKTVBHYI0 COCTaBAOWME HaMPSHKEHWUS KOPOTKOrO 3aMblkaHWsi; €) MPOLEHTHOE W3MEHEeHUEe BTOPUYHOTO HaMpsLKEHUs Mpu
HOMWHAarbHOWN Harpyske 1 3Ha4YeHusXx yrna ®, B Npeaenax ot -90° oo +90°; x) KM TpaHcdopmaTopa npu KoaggUUMEHTe 3arpysku
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KonTponbsHoe 3ananue: TpanchopmaTopsl Crp. 4

B=0,25; 0,5 u cos<p2:0,8. MocTpouTb B OOLLEN CUCTEM KOOPAMHATHBLIX OCEN KpUBblE U2(I2) npu coscp2:0,8 ((p2>0) n p(Iz) npu

COS(p2:0,8. HapucoBaTb cxeMy coeguHeHnst 0OOMOTOK.

7.1.4. DononHuTenbHble Bonpochkl k 3agavyam 1 u 2

YT0 HasbIiBaeTcs KoadpmumneHToM TpaHcopmaLmm TpaHcdopmaTopa?
OB6bACHUTL NPUHLMN AEUCTBUS TpaHchopmMaTopa B pexnme XorocToro xoaa.
[MpuBeCTM ypaBHEHMS INEKTPUYECKOro paBHOBECUS TpaHcopmaTopa Ans NepBUYHON 1 BTOPUYHON OBOMOTOK.
OT Yero 3aBMCUT MarHUTHbIV NOTOK TpaHcopmaTopa?
OT Yyero 3aBUCUT TOK, NOTpPebNsSeMbI TpaHcopMaTopoM 13 ceTn?
HadepTutb cxeMy 3amelLieHUs TpaHcdopmMaTopa.
MepeuncnuTb pexumsl paboTbl TpaHchopMaTopa.
lMpuBecTn ycnosus npoBefeHMst OMbiTa XONocToro xoda. Kakve napameTpbl CXeMbl 3aMelleHUs OnpeaensioTcs B 3TOM
onbiTe?
9. lMpuBeCTM ycnoBms NPOBEAEHUS ONbITa KOPOTKOIro 3aMblkaHusl. Kakne napameTpbl CXeMbl 3aMeLLEHMS ONpeaensoTcs B 3TOM
onbiTe?
10. Y10 NOHMMaeTCcst o4 HOMUHANBHBIM NEPBUYHBLIM Y HOMUHAMBHBIM BTOPUYHBIM HANpsiXKeHnem?
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