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CHUONG 04 ‘
MAY DIEN MOT CHIEU

4.1.CAU TAO CUA MAY PIEN MOT CHIEU:
4.1.1. CAC THANH PHAN CHINH :

May dién mot chiéu (hay may dién DC) la danh ttr dung goi chung cho may phat hay
dong co mot chiéu . May phat va déng co co cau tao glong hét nhau, ndi cach khac may
phat va déng co mét chiéu cé tinh thuan nghich. Co thé hleu mét cach don glan nhuv sau:
khi cap dong DC vao day quan stator va dung déng co so' cap quay rotor cua may dién mot
chiéu, may dién mot chiéu hoat dong va c6 tinh nang cua may phat dién. Khi cap dong DC
vao day quan rotor va stator ctia may dién mot chiéu, may dién hoat déng va cé tinh nang cua
dong co dién. May dién mat chiéu gém cé 3 thanh phén chinh nhw sau, xem hinh H4.1.

4+ Stator (Phan Cam) dung tao ra tir trwéng kich thich khong bién thién theo thei gian.

4+ Rotor (Phan ng) cé nhiém vu tly thudc vao ché do lam viéc. Tai ché d6 may phat,
phan ung sé phat ra ap khi dwoc quay b&i dong co so cip trong tw treong tao boi
phan cam. Tai ché d6 déng co phan (rng sé quay khi dwoc cap dong mét chiéu vao
day quan stator va rotor.

4+ Hé théng cb gép va chdi than.

HINH H 4.1: Phan cam (stator) va phan (rng (rotor) cia may dién moét chiéu.
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* PHAI\! CAM:‘ la stator cia may dién, cé nhiém vu tao ra tw trweong kich ‘thich b&i
dong mét chiéu. Phan cam dugc hinh thanh tw cac la thép ghép, dang cuwc tir 161 voi day
guan dang tap trung.

Stator c6 cwc twe chinh va phu Stator chi cé cwc tte chinh

HINH H 4.2: C4c cwc ti trén phan cam

HINH H 4.3: C4c cuc tlr trén tirng phan cta phan cam stator

Trong hinh H4.2 trinh bay cac cwc tr ctia phan cadm dang dwoc thi cong quan day. Vi
may dién mot chiéu cong suét I&n, stator co thé dwoc ghép tir tivng thanh phan roi va dugc
gilr chat trong khung vé may, xem hinh H4.3 va hinh H4.4. Trén stator ngoai cac cyc tw chinh
con dwoc lap dat cac cuc tlr phu xen gitra cac cuc tlr chinh dé cai thién anh hwéng tao boi
phan (rng phan (rng.
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GIA DG CHOI THAN

CYC TU PHUY

CYC TU CHINH

DAY QUAN KicH

0 GHOI THAN THICH CHINH

KHUNG GIU GIA
DG cHOI THAN

HINH H 4.5: Phan cadm may dién mot chiéu dung nam cham vinh ctu.

Voi cac may dién mot chiéu cong suét nho, khi khong can diéu chinh thay doi tir
trwong kich thich, stator dworc tao thanh bdi cac tam nam cham vinh clru o6 cue tinh doi tinh
xep lién tiep xen ké nhau, xem hinh H4.5.
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4 PHAN (PNG: |2 phan quay (rotor) ctia may dién mét chiéu. Tuy thugc vao ché do
lam viéc la may phat hay dong co, phan &ng thwc hién cac nhiém vu khac nhau. Phan tng
dwoc hinh thanh do sy lap ghép cac la thép ky thuat dién tao thanh khai try, trén mai la thep

c6 dap rang ranh dé 13p day quéan. Hinh dang cta phan &ng dwoec trinh bay trong hinh H4.6
W W4 -
e

o
]

P

C6 gop mang
cac phien gép

W

N

Rotor dang
dwoc quan day

HINH H 4.6: Rotor (phan (rng) ctia may dién mot chiéu cong suét 1on
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Rotor dang dwoc quan day va han néi 1én phién goép Rotor da dwoc quan day hoan tat

HINH H 4.7: Gia cong day quan Rotor ciia may dién moét chiéu cong suét Ién

4+ CO GOP VA HE THONG CHOI THAN

Hé théng chéi than va cé gop duoc s dung dé lay ra dong mét chiéu trén phan
rng (trwdng hgp may phat), hay cap dong mét chiéu vao day quan phan ng (trwong hop
doéng co) luc rotor dang quay.

C6 gop dugc ghép tir cac phién gép lam bang déng xép trén lién tiép nhau thanh
mot khoi hinh tru, cac phién gop dwoc phan cach nhau bang I&p mica cach dién , xem
hinh H4.8 va H4.9.

HINH H 4.8: CAu truc va cac dang cd gép ctia may dién DC.
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Phan trén

E Phan dwoi
hinh L

hinh dudi én

—

—

HINH H 4.9: Hinh dang ctia mét sé dang phién gop.

Cac phlen gop duwgc dap hay phay cat tlr cac tAm ddng, hinh dang phién gop da dang,
nhung hau hét déu co dang phan trén hinh L va phan dwi hinh dudi én. Cac phién gop duoc
lién két véi toan bo cac cuon day quén trén phan ng. Sé lwong phién gép ciing nhw sé
lwong cuén day quén trén phan tng phu thuéc vao téc dod va dién ap dat trén hai dau
phan ng. V&i cac may dién cong suét lon, c6 gop co thé co dén hang tram phién gép. Trong
hinh H4.10 mé t& cau tric ctia mot dang cb gop.

Dai 6c siét gitp

-
{ Vong thép

| Vong Mica hinh V

{ Vong thép V

Phién gép Phién gép
' Mica céach dién
Mica cach
dién gitra cac '{ Ong I6nqg thép
phien goép
Ranh gidr
dau day quan { Phan cudi cta éng I6ng thép cé hinh V

HINH H 4.10: CAu tao cGia mét dang cb goép trinh bay qua hinh vé mét cét.
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Trong cac may dién mot
chiéu cong suat nhé dung trong
cac thiét bi dan dung, cac phién
gop dwoc dan chat bang keo hay
duc chét trén cb gop va khong thé
thay thé khi phién gép hw héng.
Trong cac may dién mot chiéu
cong suét Ién (tr vai kW dén 1000
kW), cac phién gép co thé thay thé
khi hw héng. Trong hinh H4.11
trinh bay két cdu cb goép cua may
dién trén 1000 kW.

‘k _Trong qua trinh rotor quay,

- R choi than tiép xdc trén mat cac
HINH H 4.11: cb goép may dién cong suat trén 1000 kW phién gép tao hién twong bao mon
chéi than trén bé mét cb gop.

Chéi than dwoc lam bang vat liéu mém hon cac phién gép, mon nhanh, cac 6 chdi
than dwoc thiét ké dé thay thé dé dang ma khong cén phai thao téan bé thiét bi. Chdi than
thwong dwoc phan loai theo phwong thirc ché tao, loai carbon va cac thanh phan khac.
Chéi than thwéng bao gdm bbn ho sau:

= Carbon Graphites.
< Electrographites.
<+ Graphites.

<+ Metal Graphites

HINH H4.12: Hinh dang cuta cac chéi than dung trong may dién DC.
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Carbon Graphites dugc ché tao trong giai doan dau tién cta cong nghé chéi than, cé
dod bén vat liéu cao va cé kha nang lau sach bé mat c6 gop. Loai chdi than ho Carbon
Graphites c6 mat do6 dong dién thap, gidi han tdi da l1a 7 A/lcm?, dwoc st dung trong cac
may dién DC c6 van toc dai téi da trén bé mét ctia cd gop 1a 20,3 m/s. Loai vat liéu nay
tao ra ma sat cao, hién nay it dwoc chl y dén. Carbon Graphites dwoc s dung lam tiép
diém va la vat liéu co s& cé kha nang thAm dwoc kim loai.

Electrographltes dwoc nung dén 2400°C dé lam thay ddi tinh chat vat ly cta vat liéu so
véi cAu tric cha graphlte Mat do, dd bén, dd cirng va tinh dan c6 thé kiém soat théng qua hén
hop vat liéu thé va dwgce xr ly dé c6 dwoc kha nang chiu dwng hién twong nghich lwu trong
th&i gian dai. Loai chdi than nay cé kha ning hoat dong lién tuc tai mat ddé dong 12,4A/cm?
rng v&i van téc dai trén bé mat cé gop la 35,6 m/s. Day la loai chéi than hién dwoc st dung
rong rai trong cong nghiép. Hé sé ma sat cua chéi than thay déi va phu thudc vao nhiét
dé diém tlep xuc gitra chdi than véi cb gop. Theo tai liéu cia Morgan AT&M hé s6 ma sat
c6 gia tri thap nhéat khi nhiét d6 cta diém tiép xic bang 160°C.

Graphites dung lam chéi than 13 hop chéat tw nhién hay nhan tao lién két graphite
v&i nhwa thong hay hac in dé tao thanh vat liéu chéi than cé cau tric xép 1&p. Graphites
tw nhién thwong chira tro khién chéi than cé tac dong mai mon, lam sach bé mét phién
gop.Graphites nhan tao khéng chtra tro va khéng cé ciu tric nhw graphite tw nhién. Chdi
than Graphites cé chét lwong rat tét khi trwot trén cb gép cling nhw vanh trwot. Mat dd dong
qua chdi than Graphites tir 7 dén 10 A/cm2. Loai chdi than nay khéng cé kha ndng chiu dwng
khi hoat dong tai mat dé dong dién cao nhw vat liéu Electrographites, nhwng cho phép hoat
déng tai van téc cao trén bé mét cb gop.

Metal Graphites thwong dwgc tao thanh twe graphite tw nhién va bét kim loai
nhuyén. Péng hau nhw la kim loai chd yéu, nhwng bac , thiéc , chi va mét sé cac kim loai
khac déi khi cling dwoc dung dén. Metal Graphites cé dién tré suat thap, dwoc dung trong
may phat xi ma tai nhirng noi cé dién ap thap nhwng mat dé dong cao. Loai chdi than nay
thwong dwgce dung voi hé théng vanh trwot trong dong co’ khéng dong bo 3 pha rotor
day quan, chung con dwoc dung trong hé thong chéi than ndi dat do dién tré suét thap sé tao
dién ap roi trén diém tiép xic cé gia tri thap. Pham vi (rng dung loai chdi than nay dwoc tém
tat trong bang sau day.

Phan tram ham lwgng kim loai ng dung

Dong co may nang va may phat nap dién accu trong xe tai voi
ap dinhmic 24V dn72Vv.

0 i ,
50% hay it hon May phat han véi ap dinh murc 24 V dén 72 V.

Vanh trwot véi mat dé dong 15,5 A/cm? hay thap hon.

B May phat xi ma véi ap dinh mrc 6 V dén 24 V.
65% den 85% . o
Vanh trwot véi mat do dong 19,5 A/lcm?

May dién DC v&i ap dinh mirc nhé hon 6 V.
75% va lon hon Vanh trwot véi mat do dong 23,3 A/lcm?

Chéi than dung néi dat.

on s a4 e e[ Aprottavivitgp i [ ciaui(v

(ng voi van toc dai trén mat tiép xac la RAt cao 1,7 trée 18n

12,7 m/s dwoc cho trong bang sau.

Trong qua trinh van hanh, sra chtra Cao 1,2 dén 1,7

muon chon loai chéi than can dua vao .

ma sé ctia nha san xuét. Bang so sanh Trung binh 0,6 den 1,2

tinh n&ng cac loai chdi than dworc trinh B B

bay nhw sau. Thap Thap hon 0,6
124
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LOAI CHOI THAN
Carbon Graphite
Graphite
Electrographite

Copper Graphite

Silver Graphite

A

HINH H4.14: Dang 6 chdi than ctia may dién DC cong suét Ién.

AP RO
Cao
Trung binh
Trung binh

Thap

Rat thap

MAT DO DONG
Thép
Trung binh
Cao

Thép

Rat thap

PHAM VI SU’ DUNG

Ap cao; Téc do thap
bong co nhé hon 1HP

Téc do trung binh; Ap cao

Téc do trung binh dén cao
Ap trung binh dén cao

Ap thép; Téc do thap

Ap rat thap; Téc do thap

CAO DANG LY TU TRONG — KHOA DIEN DIEN TU’ = NGU'®I SOAN : NGUYEN THE KIET

125



250 BAI GIANG MAY DIEN — CHUONG 4 — MAY DIEN MOT CHIEU

Chéi Than

STATOR

Day quan
STATOR

HINH H4.15: Két cAu hoan chinh ctia may dién DC.

4.1.2. DAC TINH ROTOR MAY DIEN MOT CHIEU :

HINH H4.16: Su tao thanh mach nhanh song song trén rotor (phan (rng) may dién DC.
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SU HINH THANH MACH NHANH SONG SONG TREN DAY QUAN PHAN UNG :

_ Xét rotor ¢6 8 ranh va cb gop chira 8 phién gop, xem hinh H4.16. Khi quén day trén
phan rng, bat dau quan mét boi day (cudn day) tr ranh 1 sang ranh 4.

o DAu day a cla béi day nay dwec ndi dén phién gop 1.

o DAau day b cua bdi day thir nhirt dworc néi dén phién gép 2.

0 Khi bat dau quén béi day thir nhi, dau ¢ ctia bbi day nay néi chung véi dau ra b cia
boi day thi nhirt tai phien gop 2.

o Daura d cta bdi thir nhi dwgc ndi dén phién gép 3.

Thyc hién phurong phap bé tri day quan twong ty nhuw vira trinh bay cho dén hét 8 ranh.
Trén rotor c6 8 bdi day, dau ra ctia bdi cudi cung sé ndi chung véi dau day a cua boi dau
tién trén phién gép 1. So d6 bé tri cac boi day trén rotor va cac dau ra trén 8 phién gop trinh
bay trong hinh H4.16.

Khi dat hai chéi than dé cap dong vao phan tng (khi may dién hoat déng theo ché
dé déng co) hay khi dwa ra dong cap dén tai (khi may dién hoat déng theo ché d6é may
phat) cho thay day quan trén phan rng tao thanh hai mach nhanh song song.

Mot cach téng quat, day quan trén phan rng may dién mét chleu luén ludn co hai
nhanh song song, hay bdi sé cta hai nhanh song song. Goi 2a la sé mach nhanh song
song dwoec |ap d&t trén phan rng.

4.2. NGUYEN LY LAM VIE A MAY PHAT DPIEN MOT CHIE
4.2.1. QUA TRINH DIEN TU' :

M.

HINH H4.17: So' d6 nguyén ly cAu tao may dién mot chiéu khi hoat dong theo ché dé may phat.

pé don gian qua trinh khao sat, gia str trén rotor may dién mot chiéu chi chira mot
khung day gom hai thanh dan va co gép chi cé hai phien gop . bay la mod hinh don gian
nhat cta may dién moét chiéu. Qua trinh dién tir dwoc dien ra theo trinh ty sau:

+ PAautién cap dong mét chiéu Iy vao day quan phan cam (day quén kich thich) dé tao
ttr trweng phan cam. T trivong dwoc dic trwng bang vector cdm (ng tir B.
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<+ Dung dong co SO’ cap quay phan wng vo téc dd quay la n [vong/phat]. M&i thanh
dan trén phan tng quay trén déu véi van toéc dai lav .

4 Do tac dong clia dong co so cap, thanh dan trén phan (ng di chuyén véi van téc v cat
duong stre tlr treong B cua phan cam, nhw vay trén moéi thanh dan hinh thanh stre dién dong
cam rng e. Qua trinh dién tir khi van hanh & ché dé may phat dwoc tom tat trong hinh H4.18.

DONG rc T
CUNG CAP KiCH THIiCH Sgiccﬁgi%ﬁe
EEONIE TAO TAO RA
VAo SUC T DONG T THONG THANH DAN
DAY QUAN KiCH THiCH KiCH THiCH PHAN UNG.
KiCH THiCH F NI S DI CHUYEN CAT
kt kt "kt kt PUONG SUC
TU TRUONG
PHAN CAM
SINH RA

SUrc DIEN BONG

CAC THANH DAN TREN
PHAN (’NG QUAY TRON VA
CO VAN TOC DAI LAV

DONG CO SO CAP QUAY
PHAN U'NG (ROTOR)

e =B.lv

HINH H4.18: So dd khéi tdm tat qua trinh dién tr cla may phat dién DC.

4.2 2. BIEU THU'C CUA SIPC DIEN DONG TREN PHAN (PNG MAY PHAT DIEN DC :

Goi N 1a tdng sb thanh dan chira trén phan (rng, sé mach nhanh song song trén phan
. . .. N
ng la 2a. Nhw vay, tong so thanh dan trén moi mach nhanh song song la: [Z_a . Stre dién

ddng trén toan b day quén phén ng dwoc xac dinh theo quan hé sau

N
E= (Z_a] e (4.1)

Trong do e la strc dién dong tao bdi mot thanh dn co bé dai € di chuyén véi van téc
dai v trong tir treong B tao béi phan cam, ta cé:

e=B.lv (4.2)

Goi D 1a dwdng kinh ctia phan tng , € 1a bé dai ctia phan ¢ng. T (4.2), ta co:

e=BAv= B.Z.%.(Zn.n) (4.3)
V6i sb cuc clia ddng co 1a 2p, quan hé (4.3) cé thé viét lai nhw sau:
D.L
e=B" p.(2n) (4.4)

Goi T : buwdc cuc tir clia phan (ng, ta co thé ghi :
e =B.(T.4).2pn (4.5)
Goi @y 1a tir thdng kich thich qua mét cwe tlr, quan hé (4.5) co thé viét lai nhw sau :

=@, .2pn (4.6).
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Strc dién dong cam trng tao ra do mot thanh dan phan &ng dwoc xac dinh theo quan
hé (4.6). Thé quan hé (4.6) vao quan hé (4.1) suy ra strc dién déng trung binh E tao boi
toan bd day quan phan &ng.

N N p.N
E = Z_ae = Z—a.Zp.(Dkt.n = (?).(Dkt.n (47)
bat
pN
K = 2 (4.8)

Goi Ke 1a hang sé cau tao phan tng. Tom lai:

E=K.®n (4.9)

4.2.3. PHAN UNG PHAN NG CUA MAY PHAT DC :

Khi xét riéng sw
phan bbé dwdng sc tir
trwéng phan cdm lGc may
phat khéng tai, hé théng
dworng strc_phan bé cé
tinh déi xtrng trong mach
twe. Truc dbi xirng clia hé
thbng duong skc i
trwong phan cam (hay truc
cwe tir phan cadm) 1a dwong
thdng YY (hinh H4.19).
Pwong thang thiang goéc
véi  YY tai tdm rotor
dwoc goi la trung tinh
hinh hoc.

Khi may phat mang
tai, dong (rng di qua céac
thanh dan trén phan tng.
Gia st vi tri cac chdi than
dwoc dat trén trung tinh
hinh hoc, hwéng dong trng

HINH H4.19: Phan b6 duong strc
tr trwvd'ng tao b&i phan cam luc

khong tai. . ) qua cac thanh dan trén
HINH H4.20: Phan bo dwong stre phan (*rng dwoc xac dinh
tl treong tao boi phan trng luc nhw trong hinh H4.20.
mang tai.

Dwa vao hwéng cta dong (rng qua cac thanh dan, suy ra hé théng dwong sirc tir
trwong tao bédi phan rng va dwa ra cac nhan xét nhw sau:

R/

% BDuwong sirc tir tong hop tir hai hé thdng dwong strc cia phan cam va phan tng co
khuynh hwéng tro tir & mét phia mém cwe phan cam va c6 khuynh huwong khwr tir & phia
mom cwc phan cam con lai.

< Do anh huwéng trén, tir trwéng phan cam sai dang khi may phat dién dang mang
tai. Sw sai dang nay tuy thuéc vao gia tri d6 I&n cua dong qua tai, noi cach khac sy sai
dang tir trwong phan cdm phu thudc vao doé 1&n cua tai.

R/

< Khi may phat mang tai va c6 sy sai dang tt tredong phan cam, dwéng trung tinh cé
khuynh hwéng xé dich thay doi vi tri (quay mét goc trong khéng gian) so vai vj tri cua
dwong trung tinh hinh hoc xac dinh luc ban dau, xem hinh H4.21.
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Cac hau qua sinh ra do phan
tng phan ng duoc tém tat nhw sau:

Trung tinh

% Phan (ng phan (rng lam thay
doi tie trwong phan cam, dan dén
do thay doi ap gia tang khi may phat
mang Tai.

% Khi dong tai c6 gia tri bé
anh hwéng cia phan trng phan rng
khéng dang ké. Tai lic nay nguyén
nhan chd yéu tao ra do thay ddi ap la
Trung tinh ] do dién tr& Ry cGa phan &ng.

hinh hoc

< Néu chdi than dat trén trung
tinh hinh hoc, khi may phat mang tai
tr trwdng phan cam sai dang, dwong
trung tinh sé& & vi tri trung tinh vat ly
ab, xem hinh H4.21. Cac thanh dan
trén phan (rng ndm trong viing goc a.
(gi®¢i han bé&i trung tinh hinh hoc va
HINH H4.21: Sy sai dang tir trudng do phan &ng phan &ng trung tinh vat ly) c6 khuynh hwéng
déi chiéu dong dién nhwng bén
trong thanh dan van con ton tai sirc dién dong cam trng. Hién twong nay goi la sw nghich
Iy lam phat sinh cac tia Itva tai vi tri tiép xdc cta chdi than véi cb gop phan ng. Muén khac
phuc tia Itra, can hiéu chinh lai tir trng phan cam khi may phat mang tai bang cach 1&p
thém cwec tir phu va day quan bu trén phan cam.

4.2.4. PHAN LOAI MAY PHAT DPIEN DC:

Tuy thugc vao phwong phap cap ngudn cho day quén kich thich (phan cam) ctia may
phat, chung ta c6 thé phan loai may phat mét chiéu theo cac dang sau:

+ MAY PHAT KiCH T’ DOC LAP: phan cam dwoc cap ngudn DC déc lap véi nquén
ap DC phat ra tir phan wng. Trong mét sO cac may phat céng suat nhd, phan cam la nam
cha&m vinh cou.

+ MAY PHAT KiCH T’ SONG SONG: phan cam dau song song véi phén ing.
Trong treong hgp nay mudn may phat sinh ra dwgc dién ap, may phat can théa man cac
dieu kién tw kich.

4 MAY PHAT KicH T NOI TIEP: phan cam d4u néi tiép véi phan (ng. Trong
trwong hop nay may chi phat ra dién nang khi dang mang tai, treong hop khéng mang tai
may khdng the phat ra dién nang.

% MAY PHAT KiCH TU HON HOP: véi loai may phat nay trén stator c6 hai bé day
quan kich thich: mot b day dau song song véi phan rng va bo day kich thich con lai dau
néi tiép v&i phan tng. Trong trwdng hop kich tir hén hop, tly theo so dd dau day, ta c6 may
phat kich tlr hén hop mac ré dai hay ré ngan. Tuy theo tinh chét thuan tr hay nghich t ctia
cac thanh phan day quén kich thich ta c6 may phat kich ttr hén hep céng hay hén hop trir.

4.3. MAY PHAT PIEN MOT CHIEU KICH TU POC LAP :
431 . MACH TUONG DPUONG VA CAC PHUONG TRINH CAN BANG DIEN AP

Goi:
+ Vi : Ap kich thich cap vao phan cam.

4+ R : dién tré cta day quén kich thich.
4+ Ry : bién tré kich tv, néi tiép v&i day quan phan cam dé diéu chinh thay déi gia tri
dong kich thich.
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4+ Ry :dién tré noi ctia day quén phan tng
(@) + Vit -0 . e A ~ . > . A PN .
Rt Rf + [E : Slrc dién dong sinh ra & hai dau phan (rng .

Ikt
5’ V :’ Mach twong dwong ctia may phat dién DC kich twr doc

R
4Ou7 lap trinh bay trong hinh H4.22. Cac phwong trinh can
bang ap cua mach phan cam va phan &wng may phat kich

w *t g - tr doc lap 1a :
Sy - ¥ V= (R +R,) e, (4.10)
R E=V+R,I (4.11)
HINH H4.22
E=K.®,n (4.12)

4.3.2 . CAC DAC TUYEN CUA MAY PHAT DIEN DC :
Do6i v&i may phat dién mot chiéu, ching ta quan tam dén cac dac tuyén:

+ DAC TUYEN KHONG TAI E = f(l): 12 d thi hay dwong bidu dién mo ta quan hé
gitra strc dién déng E sinh ra trén hai dau phan (rng v&i dong dién kich thich I« qua day
guan phan cam.

+ DAC TUYEN TAI (HAY DAC TUYEN NGOAI) V= f (Ira): dd thi md ta quan hé
gilra ap Vr trén hai dau tai theo dong IT cap déen tai. Cac dac tuyéen dwoc trinh bay trong
hinh H4.23.

E A i i Khu vwc bao hoa Vi g
f 0 Sut ap do Rw
Khu vyc § : E
Tuyén tinh R — O
{ : Sut ap do :
@ phan (rng phan (rng :
s -
. ~Q ' '
' > . '
' =1 . ]
H - :
2@
. O . .
' . [ ]
Vo> :
Edw P2 :
X i x : Ikt : It
* - -
PAC TUYEN KHONG TAI E = f(Ik) DAC TUYEN TAI (DAC TUYEN NGOAI) Vi = f(lt)

HINH H4.23: Cac dac tuyén cha may phat dién mét chiéu

4.3.2.1. DAC TUYEN KHONG TAI CUA MAY PHAT DIEN DC:

Khi khao sat dac tuyén khong tai ctia may phat dién mét chiéu, can chd y dén 3 tinh chét:
TiNH CHAT 1:

DPudng dic tinh khong tai cé dang dwong cong tir hda B = f(H) cla vat liéu sat tir cAu tao
nén mach tlr cia may phat .

+ Goi Fi la strc tir dong tao nén do dong dién kich thich qua day quén phan cam, ta co
quan hé sau:

F. =Nl =H/{ (4.13)

kt "kt
Trong do, H : cwdng do tir trwdng cla vat liéu sat tir tao nén mach tlr clia may phat.
fm : bé dai dwong strc trung binh qua mach tir.
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Trong (4.13), khi tinh gan ding bé qua anh hwéng cua khe hé khéng khi gitra rotor

va stator, ta co:
V4
Ik‘ = (N—“‘) H 4.14)

kt
T quan hé (4.14), ta c6 dong dién kich thich ti lé vé&i cwong do tr trieong H.
4+ Ngoai ra chung ta con c6 quan hé sau:

E=K.®,n=K_.(AB).n (4.15)

Trong dé B : tiv cam cye dai (hay mat do tlr thdng) trong mach tw .
A : Tiet dién cua mot cyec ti.
Tém lai, strc dién dong E ti |é thuan mat dd ttr thong B va dong I ti |é véi cwong
do tw trwong H . Do d6, dac tuyén khdng tai cé dang dwong cong twe héa B = f(H).

TiNH CHAT 2:

Do tinh chét cua t trvong dw Oaw ton tai trong mach ttr, khi chwa cap nguén dién
vao day quan phan cam va déng co so cap quay kéo phan rng Vo téc do n, trén hai dau
phan &ng van xuat hién mét stpc dién déng cé gia trj rat thap. Sirc dién dong nay dwoc
goi la stre dién dong sinh ra do tw trieéng dw , ky hiéu 1a Eqe.

TiNH CHAT 3:

] Do duwong dac tinh khong tai cé dang dwong cong twe hda B= f(H) cia vat liéu Sat twr
cau tao nén mach tr may phat; dac tuyen nay dweoc chia thanh ba vung (hay 3 khu vwec).

% KHU VIPC TUYEN TiNH (HAY KHU VU'C CHUA BAO HOA): trong vling nay gi tri
cua swrc dién dong E ti lé thuan véi dong kich te I qua day quan phan cam .

< KHU VPC CHUYEN TIEP (HAY KHU VI’C PAU KHUYU BAO HOA): trong khu vipc
nay gia tri ciia strc dién dong E bat dau tang cham twong (rng v&i sw tang nhanh cac gia
tri cta dong kich thich lk. Quan hé cta E theo Ik bat dau khong ti 1é theo quan hé bac nhét
tuyén tinh nira.

% KHU VUC BAO HOA (HAY KHU VUC PHI TQYEN): trong khu vyc nay téc do thay
doi cua gia tri E rat cham twong wng voi toc dé thay doi rat Ion gia tri cua dong kich thich I,
xem hinh H4.23.

Dwa vao cac tinh chét néu trén, khi giai cac bai toan may phat trong diéu kién tuyén
tinh (mach ti chwa bao h6a) co6 thé ap dung phwong phap tinh ti 1&é hay phwong phap
lap ti so (qui tac tam suat ) .

Nguworc lai trong triedng hop may phat hoat dong trén khu vwe chuyén tiép hay khu vuwc
bao hoéa, khi tinh toan phai dwa hoan toan vao dac tuyén khong tai cia may phat. Phwong
phap giai toan thwong dwoc ste dung la phwong phap do thi.

THi DU 4.1:
Cho may phat dién DC kich tir doc lap, co stre dién dong E = 151V khi van tbc dong
co so cap kéo may phat la n = 1450 vong/phut va dong kich thich bang 2,8A.
Gia str mach ttr chwa bao hoa, xac dinh stc dién déng E:
a./ Khi dong kich thich bang 2,4A tai van tbc ctia dong co so cp la 1450 véeng/phit.
b./ Khi dong kich thich béng 2A tai van téc clia dong co so cap la 1600 vong/phit.
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GIAL:
V&i diéu kién mach tlr chwa bao hoa, ta co thé xac dinh cac thdng sb ctia phan tng tai
trng trang thai nhw sau:

TRANG THAI E [V] n [ vong/phut] lie [A]
1 151 1450 2,8
2 E> 1450 2,4
3 Es 1600 2

Ap dung phwong phap lap ti sb, chiang ta 1an lwot suy ra cac két qua nhw sau:

a./ Strc dién dong E khi : lkr = 2,4A va n = 1450 vong/phut.

E1 (I)kﬁ I11 Ikl1 I'l1
| n

E, = Hz ) 2 E, = 2, 4 1450 «151=129,43V
L )\ 2, 8 1450

Tom lai, tai trang thai 2, khi duy tri tbc do quay khong dbi va giam dong kich
thich, strc dién dong trén hai dau phan ng gidm dén gia tri E = 129,43V.

b./ Strc dién dong E khi: lks=2 A va n = 1600 vong/phut
Tinh twong ty nhw trén, ta co:

|
E, - [m].["_e'].g _ [1] [1600] 151 =119V
L, 2,8 ) 1450

Tom lai, tai trang thai 3 khi thay dbi téc do dong co' so cép va thay dbi dong kich
thich, stre dién ddng trén hai dau phan wng thay doi va co gia tri E = 119V.

Suy ra:

THi DU 4.2:

Cho may phat dién mét chiéu kich tir doc 1ap, dac tuyén khong tai cho trong do thi sau,
xem hinh H4.24. Cac thdng s6 dinh mrc ctia may phat dién nhw sau:

< COng suat dinh m&c: Pam = 400 kW.

% BDién ap dinh mrc: Vam=200V.

< Dién tré day quan phan &ng : Ry = 0,003 Q.

% Dién tré day quéan kich tiv (hay kich thich) : Rk = 10,4Q.

< Bang sb liéu ghi nhan t thi nghiém khéng tai tai tbc dd dong co so cap 900 vong/phut
dwoc trinh bay nhw sau:

It [A] 0 1 2 3 4 5 6 7 8
E[V] 5 24 40 62 82 98 117 | 130 | 145
It [A] 9 10 11 12 13 14 15 16 17
E[V] | 155 | 165 | 175 183 | 189 195 | 200 | 207 | 213
e [A] | 18 19 20 21 22

E[V] | 220 | 225 | 230 | 235 | 240
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Xac dinh:

a./ Dong kich tw khi strc dién dong trén phan &ng & E = 200V va tbc do quay ctia ddng co so
cap la n =900 vong/phut.

b./ V& lai d&c tuyén khong tai khi tbc do quay clia déng co so' cap 1a 750 vong/phut.
c./ Dong kich tr dé tao ra strc dién dong E = 200V khi téc do dong co so cap |a 750 véng/phut.
d./ Tinh lai cau b va c khi téc dd quay ctia dong co so cap la 1000 véng/phut.

GIAI:

a./ Vai s6 liéu dac tuyén khong tai cho trong dau dé, vé va hiéu chinh véi sai sé 0,5% suy ra
dac tuyen khéng tai tai toc d6 900 vong /phut theo hinh H4.12. Tt d6 rat ra nhan xét nhw sau:

- . 3 L [Ij B g In 14 Ip‘ :::::1:|B§:: :::::1:|th:: CCARTIEE 17 (N 1 W o

HINH H4.24: Pac tuyén khong tai may phat dién DC, tai tbc dd dong co so cip n = 900 vong/pht.

> Dong dién kich tir can cap dén phan cam co gia tri hoi nhé hon 15A dé tao duoc
swrc dién déng trén phan wng la E = 200V.

> Dac tuyén khong tai gitra hai diém (I« = 14A ; E = 195V) va ( I« = 16A ; E = 207V)
xem nhw tuyén tinh (cé dang dwéng thang).
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Viét phwong trinh dwdng thang khi biét trwéc toa do hai diém nam trén duwdng thang,
ta co6 quan hé sau:
l,-14  16-14 2 1

E—195 207-195 12 6

Thay thé giatriE = ZOOV’VéO guan hé vtra thanh Iap, ta tinh dwgc gia tri dong dién
kich thich twong (rng qua day quan kich thich :

L =14+ %(200-195) —14+ % _ 14,83A

b./ Khi gidm téc d6 quay dong co’ so cap tir 900 vong/pht con 750 vong/pht, voi ciing mét
gia tri cia dong kich tw cap cho phénrcém, strc dién dong trén phan trng ti 1é thuan véi toc do
quay. Gia tri E giam thap khi giam toc do.

Goi E: la stre dién dong twong trng VO tbc d6 quay ni = 900 vong/phat va E; la strc
dién dong twong rng voi toc A6 quay n, = 750 vong/phut. Tai cung gia tri dong kich thich,
chung ta c6 quan hé sau:

E, _ K. @0, _h, 750 5

E Ko n 90 6

Dwa theo bang tri sb cla d&c tuyén khong tai tai tbc dd quay 900 vong/phat cho trong
dau dé, suy ra bang tri sd cho d&c tuyén khong tai tai téc dd quay 750 vong/phat bang cach
duy tri gia tri dong kich thich trong bang, tai cac 6 cua strc dién déong nhan gia tri 5/6 cho gia
tri hién coé trong bang dé do gia tri strc dién dong méi. Tl bang tri sb tim dwoc xay dwng déc
tuyén khong tai rng téc d6 dong co so' cip n = 750 vong/pht (xem hinh H4.25).

200

190 e

180 et
/

170 =

160 -

150
140 ”
130
120

= 100 /
W o9 /
80 /
70

60 //’
50

40

30 /
20
10 |/

0
0123456 7 8 910111213 141516 17 18 19 20 21 22
i[A]

HINH H 4.25: Dac tuyén khdng tai clia may phét dién, ing tc do quay clia dong co’ so’ cip n = 750 vong/phat
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c./ V&i két qua trong cau b; muén may phat dién co strc dién dong E = 200V khi téc d6 dong
co so cap lan = 750 vong/pht, ta can diéu chinh dong dién kich thich dén gia tri i« = 22A.

d./ Xac dinh lai d&c tuyén tai toc do quay cta dong co so' cap la 1000 vong/phat. Thic hién
phwong phap nhw vira thwe hién trong cau b va ¢ ta cé dac tuyén khong tai cho trong hinh
H4.26, va c6 nhan xét nhv sau:

> Dong kich thich can dén phan cam co gia tri hoi nhé hon 12A dé tao duoc sirc
dién déng trén phan rng la E = 200V.

> Doan dac tuyén khong tai gitra hai diém sau day : (I =10A; E=183,3V) va
(e =12A; E = 202,2V) xem nhuw tuyén tinh.

Ap dung phép tinh téan twong tw nhw trong cau a, ta c6 quan hé sau:
Im -10 B 12-10 2
E-183,3 202,2-183,3 18,9

Thay gia tri E = 200V vao dang thirc trén, suy ra dong dién kich thich qua phan cam:

L =10+ 2 (200-183,3) =10+ 2107
18,9 18,9

|, = 11,77A

270+t 1 T T T T [ T [ T [ T [ [ [ [T
260 ~
250
240 g
230
220 ~
3
190 ~
180 /
170

160
150 4
140 /
130
120
110
100
90
80
60
o/
40 /
30~ /

20 /
10 /

0

E[V]

012 3 45 6 7 8 910111213141516 1718 19 2021 22
i[A]
HINH H4.26: Déc tuyén khong tai, (ing voi tc dd dong co' so’ cap n = 1000 vong/phut
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4.3.2.2. DAC TUYEN TAI —- PHAN TRAM THAY POI AP KHI MANG TAI AU %:

Khao sat dac tuyen tai cia may phat dién mot chiéu la khao sat sw chénh léch gla tri
gitra strc dién dong E cha phan &ng v&i ap V, trén hai dau tai khi thay déi dong tai va duy
tri khong déi tir théng kich thich tao baoi phan cam. Tlr quan hé (4.11) ta cé:

E-V =Rl (4.16)

Theo quan hé (4.16) cho thdy sw chénh léch gia tri gitba E va V;1a do sut ap trén
dién tré noéi Ry ctia phan (rng khi may phat mang tai. Trong thwc té khi mang tai, dong tai qua
day quén phan (ng hinh thanh tir théng ng cé khuynh hwéng lam anh hwéng va thay dbi to
trwdng phan cdm. S kién nay lam ting mirc chénh léch gia tri gitra strc dién dong E so véi
ap V: . Hién twong nay da dwoc trinh bay trong phan vng phan tng.

THI DU 4.3: Cho may phat dién mét chiéu kich tir déc 1ap, c6 thong sé dinh mirc nhw sau:

% Cobng suat dinh mrc Pam =5 kW
< Diénapdinhmic Vam =125V
% Diéntrd phan ’tng R, =0,2Q

a./ Xac dinh phan trdm thay déi dién ap khi may phat day tai, bd qua anh hwéng ciia phan (rng
phan tng.

b./ X&c dinh &p dat ngang qua hai dau tai khi cAp nira cdng suéat dinh mdrc dén tai.
a./ Xac dinh phan tram thay déi dién ap luc tai dinh mic:

0 Dién &p trén hai diu tai khi may phat day tai : Vam = 125 V.

0 St phan dién E trén hai du phan (rng lic may phat khong tai :

E=V,_ +R,l,
Trong dé:
P
= _m _ M = 40A
" ou 125
Suy ra:

E=125+0,2.40=125+8 =133V
o Phan trdm d6 sut ap khi mang tai dwgc xac dinh theo quan hé sau:

AU% = E-V 100 = 133-125 .100=@=6,4%
v 125 125

b./ Xac dinh ap V trén tai khi may phat cap ntra tai dinh muec:

) P
0 Khi cdng suét nhan trén tai la: P = % = @ = 2500W

0 Néu khong diéu chinh thay di kich thich va téc d6 quay clia dong co so cép, strc
dién dong trén phan trng van duy tri gia tri hién co la E = 133V.

Ldc nay, dong qua tai giam thap gia tri so vdi luc tai dinh mirc, nhw vay ap V trén tai
sé thay déi. Ta c6 hé hai phwong trinh hai &n sé sau:

E=V+R 1, <133=V+0,21

V., = 2500
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T hai quan hé trén suy ra phwong trinh bac hai dung xac dinh gia tri ap V , nhw sau :
198 -+ 0.2.2500

Thu gon suy ra phwong trinhbac2: V2 —-133.V+500=10

Lap biét sb A va giai phwong trinh, suy ra cac nghiém sé: V = 129 V hay V =4V, chon
nghiém thich hgp cho V 1a 129 V.

” ” ~ ~ A yd ~

V&i cac may phat dién cong suét I&n, khi kich thich doc 1ap phal dung dén nguon mot
chiéu cé cong suét Ién cap vao phan cam; diéu nay mau thuan khi s&r dung trong thwe té: de
may phat tao dworc trén phan wng ngudn moét chiéu cip dén tai, lai phai cAn dén ngudn
mot chiéu doc lap cap cho phan cam.

Nhw vay, cé thé xem may phat kich tir doc lap la dang may phat s dung trong phong
thi nghiém hay ap dung cho cac may phat cé cdng suat nhé dung trong ky-thuat do lwong:
may phat téc (tacho meter).... . .V&i cac may phat thwong gap trong thuc t&, phan ng va
phan cam dwoc diu néi theo phwong phap song song. Tuy nhién mudn may phat hinh
thanh dwoc dién ap luc dau, may phat phai théa man cac diéu kién tw kich.

4.4.1. BPIEU KIEN TU KiCH CUA MAY PHAT DIEN MOT CHIEU KiCH TU’ SONG SONG:

Diéu kién tw kich ctia may phat kich tir song song bao gém 4 diéu kién sau:

4 Trong mach t¥ cla may phat phai ton tai tr trweo'ng dw (Daw).

+ Chiéu dau day cla phan cam va phan (ng_phai phu hop dé gia ting tir treong
cua phan cam trong qua trinh ty kich.

+ Chiéu quay clia déng co’ so cap_phai twong thich véi chiéu dau day gitra phan
cam v@i phan (rng va toc do quay phai du Ién.

4 Néu trén mach phan cam c6 dung bién tré diéu chinh kich tiv, tri 6 bién tré phai
did nhé dé hinh thanh qua trinh tw kich.

4.4.1.1. PIEU KIEN TON TAI TU TRUONG DU

Gia str khi may phat
dang hoat doéng cap
ngudn dén tai, dong kich
thich qua phan cdm hinh

M thanh t& thong kich
thich. Hwéng clha tw

théng kich thich trinh
bay trong hinh H4.27 .

D dv

Khi may phat
ngirng hoat déng, dong
kich thich qua phan cam
triét tiéu, nhwng trong
mach tr van ton tai
lu =0 mot lwong tw trwong
dw tai phan cam. Hién
O— twong twong tw nhw qua

trinh nhiém tir trong 16i

sat non khi duoc tir héa

HINH H4.27: Tt treong du trong mach tir cia may phat dién bang dong mét chiéu .
kich tr song song.
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4.4.1.2. PIEU KIEN VA CHIEU DAU NOI DAY PHAN CAM VA PHAN UNG:

Khi khao sat chiéu dau ndi day quan phan cam va phan tng, chiéu quay cta déng
co so cap dung kéo may phat duy tri khéng thay doi. Trong hinh H4.28, ta c6 cac hinh vé
trinh bay cac trang thai sau day:

— O kt
l) Tur treeong T treong
phéan cam phan cam 3
_ N tror tir voi khie tir voi b
lkt=0 +,® dv wdr b v
M Ikt = lw
n=0 ® * Ikt = lw O A
O, P
' ——
< ¢ D D
<_4_) A D A
< S
_Niw=0 M E)
L0 E=0 o— Lo+ Vi=Vk = 4+ Vi=Vk -
Hinh H4.28a Hinh H4.28b Hinh H4.28c

HINH H4.28: Anh hwéng phwong phap d4u ndi phan cam dé tro tir hay khir tir trwdng duw.

4 Hinh H4.28 a, trinh bay két cdu clia may phat dang dirng yén khéng hoat déng,
mach ttr ton tai twr treréng duw.

* Hinh H4.28b, trinh bay tlr trwong phan cam sinh ra khi may phat dwoc quay boi
doéng co so cap va hinh thanh strc dién dong. T trwong phan cam co tinh tro tw voi ti
trwdng dw dang ton tai trong mach tw .

. # Hinh H4.28c, trinh bay tir treong ph‘ér] cam co tinh kho tir tir trvéng dw dang
ton tai trong mach tlr. So d6 dau ndi song song phan cdm va phan (rng trong cac hinh H4.28b
va H4.28c ngwoc cwe tinh véi nhau.

Qua trinh thanh 1ap strc dién ddng & phan (rng duoc tién hanh theo trinh ty sau:

0 Ban dau, gia st mach tir ton tai tir truong du. Khi dong co so' cap quay phan (ng, cac
thanh dan phan &ng cat dwong strc cla tir treong duw tao thanh stre dién dong cdm &ng Egw

0 Do phan cam dau song song vai phan (rng va khi chwa noi tai vao phan ng, nén cé thé
xem phan cam la tai cua phan rng. Nhw vay khi SL'P’C dién déng Eqw sinh ra sé tao dong dién
kich thich qua phan cam. Dong dién kich thich nay tiép tuc hinh thanh tlr théng kich thich ®y;

o Tuy thudc vao chiéu quén day ctia phan cdm va cach thirc ddu ndi phan cdm véi phan
rng, tr thong @« sinh ra cung htrong (tre’ tir); hay ngwoc hwéng (khir tte) véi tir thong gy

4 Néu cac thanh phan tir théng ®w va ®ae cling huéng, tir théng téng cltia phan
cam gia tdng c6 khuynh hwéng tiép tuc gia ting strc dién déng E trén phan (ng. Day 13
qua trinh hoi tiép dwong, hé théng sé n dinh khi cac gia tri dong kich tlr qua mach phan
cam va sirc dién dong E trén phan (rng théa phwong trinh can bang ap :

E=(R, +R)l, 4.17)

#* Truwdng hop nguoc lai, khi cac thanh phan tir thdng @k va @aw ngwoc hwong, tir
thdng @y khi sinh ra lam triét tiéu tir thong @q» ngay tv dau. T théng tong trén phan
cam triét tiéu, phan rng khoéng hinh thanh duwgc sirc dién dong E .
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4.4.1.3. PIEU KIEN VE CHIEU QUAY CUA DONG CO SO CAP:
R Trong trwong hop

Tir trwong < [ Tér trudng nay, gia stv diéu kién chiéu
ey 3 | pncan | d4u néi day quan phan
\\\ tip duw @ Kt Fo cam va phan tng dang &
— trang thai thich hop, thay
Q av Ikt = I dbi chiéu quay ctia dong co
@ so cap, khado sat cac phan

Y A rng tro tle, khir tir gitra tr

thong phan cadm voi tw

(o) trwong dw. Trong hinh

H4.29 a, twong tng voi so

4 dd dau ndi glua phan (rng

‘ p v va phan cam Kkhi quay

g phan ng theo chiéu

ngwoc kim dong hd, strc

dién dong tai phan rng tao

L O+ Vi=Vk O = Vt=Vikt 4 4 dong kich tw gua phén

Hinh H4.29a Hinh H4.29b cam c6 khuynh hwéng
. . tao thanh tr théng kich
HINH H4.29: Twong tac glua tlr trwong phan cam va ti tredng dw thich tro tir véi tir thong

khi thay ddi chiéu quay clia déng co' so cap, nhwng duy tri so d6 dau

dw lam tang gia tri cda slrc
ndi phan &ng va phan cam.

dién déng E trong qua trinh
tw kich ban dau.

Trong hinh H4.29 b khi quay phan rng theo chiéu kim déng ho, strc dién déng
sinh ra trén phan trnq déi cwc tinh giiba hai chéi than, |am d6i hwéng dong qua day
quan kich ttr nén tir thong kich ttr déi hwéng tao hién twong khiv tir véi tir treorng dw.
Nhuw vay sirc dién dong E khodng hinh thanh do tir théng kich thich tong triét tiéu.

4.4.1.4. PIEU KIEN VE GIA TRI BIEN TRO DIEU CHINH NOI TIEP DAY QUAN PHAN CAM:

Trong trwéng hop trén mach phan cdm cé bién tré diéu chinh (dung thay déi dong
kich tir va tte théng kich thich), khi duy tri chiéu quay va téc doé quay cua déng co so
cap khéng doi, strc dién déng trén phan (ng sinh ra trong qué trinh tw kich phu thudc vao
gia tri ctia bién tré chinh kich thich trén mach phan cam. Gia sir may phat dién thda cac diéu
kién sau:

4 Chiéu d4u ndi phan cam va phan tng, phdi hop chiéu quay clia phan tng dang
twong rng v&i trang thai tlr thong phan cam tro tir voi tir tredng duw.

4 Toc do quay clia dong co so cp du I6n dé hinh thanh qua trinh tw kich.

4 Gia tri cGa bién tré didu chinh dong kich thich dd I&n dé hinh thanh strc dién dong
cam rng trong qua trinh ty kich.

Trong qua trinh tw kich, strc dién dong sinh ra vira
théa dac tuyén khéng tai va vira théa phwong trinh can
bang ap giira phan (rng va phan cam .

Rkt Ikt
-

Ta co:
E=(R, +R +R,)l, (4.18)

Do diém lam viéc ctia may phat phai ndm trén cac
dwong dac tuyén khéng tai, nhw vay gia tri siec dién dong
va dong dién kich thich khéng tai la toa dé giao diém cua
. hai_dic tuyén: Dac tuyén khong tai E = f(lk) va dac tuyén
HINH H4.30 Volt Ampére mo ta theo quan hé (4.18).
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AE /2 1 ;Frong hinh H4.31, trinh bay

giao diém cla hai dac tuyén vira
néu trén dé xac dinh strc dién dong
E cia may phat dién khong tai.
Thay d6i d6 déc cta dic tuyén
Volt Ampére (4.18) bang cach
diéu chinh thay déi gia tri ciia bién
tror Ryt.

#* V&i duwong dac tuyén 1, do doéc
thap nhét (twong tng v&i gia tri cha
bién tré R nhd nhat), dwéng 1 va
d&c tuyén khong tai cat nhau tai vi
tri c6 gia tri E va Iy I1&n nhat .

# V&i dwong dac tuyén 2, doé doc
tang cao hon ng v&i gia tri cua
Ikt bién tr& R gia tdng; giao diém cla
| Ikt . dudng 2 va dac tuyén khéng tai cét
' nhau tai vi tri cé gia tri E va Iy nho
hon so véi giao diém cua dwong
1 v&i dac tuyén khong tai.

HINH H4.31: Xac dinh diém lam viéc khong tai.

+ Khi gia tang gia tri ca bién trd' R« cao hon, thi du véi dwong 4, giao diém cua
duwdng 4 voi dac tuyén khong tai co gia tri E rat thap. Trwdng hop nay, xem nhw stec dién
déng trén hai dau phan rng khéng thanh lap.

# Vi gia tri thich hop clia bién tré Ry ta cé ddc tuyén 3 tiép xiic véi dic tuyén
khong tai; day la gi¢i han bién giira
hai trang thai hinh thanh sic dién
ddng E va trang thai khéng thanh lap
E.. . stre dién dong E. Twong ng v&i dac
Kmongtai ) tuyén 3 trong hinh H4.31, gia tri dién tr&
: R« trong tredng hop nay dwoc goi la
gia tri dién tré kich thich té&i han dé
hinh thanh qua trinh tw kich.

E A

DPiém lam viéc khéng tai

DPa¢ tuyén khong tai

Trong hinh H4.32 trinh bay dién
: tién cia qua trinh tw kich theo tirng giai
: doan khi diéu chinh gia trj bién tré Ry
thich hop. Khi bat dau qua trinh tw kich,
: tr thong duw tao thanh sirc dién déng
Eaw; twong (rng v&i gid tri nay, theo
: quan hé (4.18) dong dién kich thich qua
: phan cdm c6 gia tri [a lku. Ung véi gia
en volt ampere tr!, dorp Ikti theo dac tuy‘en khéng tal,
iich ihlch strc dién dong tao duwoc la E1 > Eqw .LY

' luan twong tw nhw trén, véi gia tri stre
dién dong E: sinh ra, theo (4.18) dong
qua phan cam gia tang dén Iz > Ik .

i tu
h

Ey [/ : . : : I Qua trinh tiép tuc cho dén khi hé
. - - - - - % théng én dinh tai giao diém cua hai

I L., |k”(h i d&c tuyén. Qua trinh ty kich cta may

“ 1 ongta phat dién DC kich tlr song song twong

HINH H4.32: Dién tién qua trinh tw kich trong twnhw qua trinh tw kich cia may phat
may phat DC kich tlr song song. dién dong bd (da khao sat trong

chuwong 3).
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4.42. CAC PHUWONG TRINH CAN BANG AP VA DONG:

Khi may phat kich ttr song song mang tai, trén
_M_fm_ mach phan &ng c6 thém bién tr& diéu chinh thay dbi
i Rkt R tir théng kich thich, cac phuong trinh can béing ap va
kt dong dwoc viét nhw sau:
Ru o Mach phan &ng:
O—=
lu 4 .- E=V+R_ I (4.19)
E s“‘~ n
4)\ E=K..®,n (4.20)
% It Vi g

) + ANA— a Mach phan cam va phu tai:
Ri V=R
t

A

HINH H4.33 wh =@ +R )L, (421
a Phwong trinh can bang dong:
o =h+1 (4.22)

Dong dién Iy tao ra tir thdng kich thich ®y.

4.4.3. CAC PAC TUYEN MAY PHAT KiCH TU’ SONG SONG:
4.4.3.1. PAC TUYEN KHONG TAI:

Déc tuyén khong tai mé ta quan hé gitra strc dién dong E trén phan &ng véi dong kich
thich I« , c6 dang twong tw nhw dac tuyén khong tai cia may phat kich tir doc lap.

4.4.3.2. DPAC TUYEN TAI HAY PAC TUYEN NGOAI:

Twong tw nhu dic tuyén tai cla
may phat kich tir ddc 1ap, ddc tuyén
tai (hay dac tuyén ngoai) cia may
phat kich tr song song l1a db thi mo
tad quan hé gira 4p V: trén hai dau
tai theo dong dién |; qua tai. Y nghia
clia cac thanh phan gay sy thay ddi
dién ap khi mang tai cia may phat
kich tr song song.

# BC: do gidm ap sinh ra do
Ru.lew.

4 CD: d¢ gidm ap sinh ra do phan
trng phan ng.

4 DM : d6 giam dp sinhrado
dong kich thich I bi giam thap.
Cac gia tri dong dién dac biét
do dwoc trén dac tinh ngoai

%+ |n: dong ngén mach clia may
phét.
HINH H4.34: D&c tuyén ngdai may phat kich tir song song. + In: gia tri dong tai cyc dai.

AAA

DPac tinh tai cua may phat kich tir sonqg song dwoc xay dwng qua thi nghiém .

+ Dau tién khi chwa néi tai vao may phat, duy tri tdc dd déng co so cap khong ddi va
bang gia tri chon trwdc (n = hang s6); diéu chinh thay dbi gia tri bién tré Ry« cho dén khi sirc
dién dong E trén hai dau phan (rng bang gia tri chon trwdc. Sau d6 duy tri va khong thay déi
bién tr& Ry (duy tri ttr théng @« khong déi).
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Gia tri ctia strc dién dong E nhan dwoc trén hai cyc phan trng dwoc goi la dién ap
khéng tai V, clia may phat (E = V,).Ta cé cac quan hé sau:

E=(R,+R +R) 4, =V (4.23)

0
Néu tinh gan dung bé qua gia tri ciia dién tré phan ng Ry so v&i cac gia tri dién tro
Rt va Rk , ta co thé ghi:
E=V,=(R +R,)l, (4.24)
4 Bay gid ndi tai vao hai ddu may phat, diéu chinh thay dbi dién tré tai va ghi nhan gia
tri dong tai, ap V trén hai dau tai. b6 thay doi dién ap trén tai khi so sanh gia tri V véi V,
gay nén do ba nguyén nhan nhw sau:
< Dong lw qua phan ng sinh ra do sut &p trén dién tré phan trng Ry (doan BC).
< Dong |, qua day quan phan &ng tao phan &ng phan &ng lam thay di tir théng kich
thich lam gidm gia tri strc dién dong E (doan CD).
< Ngoai ra tir quan hé dong dién kich thich qua day quan phan cam:
v

| = 4.25
“ R +R, (4.25)

Khi hai nguyén nhan trén gay hién twgng giam gla tri E lam &p V trén tai gidm thap,
s kién nay kéo theo dong dién kich thich qua phan cdm gidm thap. T théng kich thich
giam thap dwa dén hau qua sirc dién déng E giam gia tri nhanh. Trén hinh H4.34 doan
DM dac trung cho sw giam ap V do dong kich thich giam thap.

* Néu tiép tuc tang dong tai dén cac gia tri cao hon, sy gidm ap tang nhanh va dac
tuyéen ngoai qua céac diém M, N, O . Dac biét tai vi tri N dong tai cé gia tri toi da, sau d6 néu
tlep tuc glam gia tri ctia dién tré tai, dong dién phan rng gia tang, nhwng dong dién qua tai
giam thap. Tac dung gay gidm ap do dong dién |, tai thdi diém nay rat manh.

#+ Néu tiép tuc giam dién tre tai, ap V trén day tai tién t&i gia tri bang 0 va dong
dién qua tai la dong ngan mach I, (diém P trén dac tuyén ngodai hinh H4.34).

Trén hinh H4.34, tai cac diém M va O mac du cé cling gia tri dong tai, nhwng diém O
lam viéc khéng 6n dinh va diém M la diém lam viéc 6n dinh. Thwéng doan dac tuyén ngoai
tr N dén P dwoc goi la doan d&c tuyén phia dwéi ctia ddc tuyén ngodai. Tai khu virc nay may
phat 1am viéc khéng 6n dinh.

Vi déc tuyén nay, may phat dién DC kich tir song song thich hop cho ché dé
may phat dién mét chiéu dung lam may han hé quang dién. Khu vyc hoat déng 6n dinh
cho may phat dién DC kich tir song song khéng thudc cac khu vyc sau:

4 Khong nam trén doan tuyén tinh ctia dic tuyén khong tai.

# Khong ndm trén phan dwdi clia déc tuyén ngoai.

4.5, MAY PHAT PIEN MOT CHIEU KiCH TU NOI TIEP ;
May phat dién mot chiéu kich tir ndi tiép co cac dic diém nhw sau:

+ Day quan kich thich phan cam dau néi tiép véi phan (rng. Dong qua mach phan
(rng, qua tai va qua phan cam cung gia tri : le =l = Ir .

Nhw vay, vé cau tao: day quan phan cam cé tiét dién I&n, it vong, dién tré day quan
kich thich ndi tiép c6 gia tri rat bé , twong tw nhw dién tré Ry cla phan trng .

7

% May phat dién kich tir néi tiép chi sinh ra dién ap khi dwec ndi vao tai. May
phat khéng cé ché dé van hanh khong tai.
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4 Mach dién dau ndi v&i tai ciia may phat kich tir noi tiép, xem hinh H4.35 c6 dang
giéng nhw mach dién khéng ta| cua may phat kich tir song song. Do d6 mudn hinh thanh
dién ap cho may phat kich tir ndi tiép, ciing can pha| trai qua qua trinh tw kich va théa cac
diéu kién tw kich (nhw vira trinh bay trong muc diéu kién tw kich ctia may phat kich tir song
song).

4 Mubn xac dinh quan hé E = f (I) clia may phat kich tir ndi tiép, can phai tién hanh
thi nghiém may phat trong dieu kién kich ttr déc lap.

4.51. PHWONG TRINH CAN BANG AP:

Trong hinh H4.35, ta c6:
+ R, : dién tr& cia day quén kich thich néi tiép.
# R, : dién tr& cla day quin phan tng.
Phwong trinh can bang ap bao gdm:

E=V+(R +R)l (4.26)

AW vo
+ v - L =1, =1 (4.27)

HINH H4.35 va:
E=K.®,.n (4.28)

4.5.2. DAC TiNH NGOAI :

] Muc‘)rj xay dwng dac tinh ngoai ciia may phat kich tr song song bang thwc nghiém, can
tién hanh tuan tw cac bwdc sau:

4 Thuc hién mach dién nhw hinh H4.35, diéu chinh gia tri dién tré tai dén mirc toi
da; dung déng co so cap quay phan trng dén toc dd n (twong trng gia tri dinh trwéc). Xac dinh
ap Eaqw tao bdi tir treong duw.

4 Giam dan tai dé dat dwoc gia
tri dién tré t&i han thwe hién qua
trinh tw kich, khi strc dién dong E
sinh ra trén phan (rng va hinh thanh
dién ap V. trén tai, tién hanh diéu
chinh thay déi dién tré& tai va ghi
nhan cac cap gia tri (Vi I; ) dé xay
dwng dac tinh ngoai cho may phat.
Déc tuyén ngodai clia may phat kich

P t ndi tiép dwoc trinh bay trong
hinh H4.36. C6 the chia dac tuyén
nay thanh hai khu vyc.

< KHU VUC 1: doan AB c6
dang gan gidbng nhw dac tuyén
khéng tai, dwoc goi la doan tang
ap.

% KHU VUC 2: doan AC, ap
V; giam nhanh trong khi dong qua
tai tang rat cham, doan AC dwoc
goi la doan 6n dinh dong cuia may
phat hay co thé noi may phat
HINH H4.36: D&c tuyén ngdai may phat kich ti ndi tiép. dong dién khong doi.

A\,
Vim

Vit = Rt.lt

m
o
<
O

—
4 .
3
\/

[
L]
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Co6ng dung clia may phat dién mot chiéu dwoc trinh bay tém tat nhw sau:

< Khi may phat van hanh trén doan AB, may co tinh nang téang ap theo dong tai.
Khi hoat dong vai tinh nang nay, may phat dién kich tir ndi tiép dwoc dau ndi tiép véi may phat
dién khac trede khi dau dén tai. Khi dong tai gia tang strc dién ddng trén hai cwc may gia tang
da dé bu véi d6 gidm ap sinh ra trén dwdng day truyén dén tai. V&i cong dung nay ta néi
may phat dién kich tir ndi tiép hoat dong nhw may ting giam dién 4p mét chiéu.

Diém lam viéc khi mang tai ciia may phat mot chiéu kich tr ndi tiép 1a giao diém gitra
dac tuyén ngodai ciia may phat véi dac tuyén Volt Ampére cla tai (diem P trén hinh H4.36).
< Poan AC c6 tinh 6n dinh dong duwoc giai thich nhw sau:

# Khi tai gidm gia tri, dong qua tai tang, may phat trong trang thai bao hoa
nén swc dién dong E cé gia tri khdng doi.

4 Mat khac khi dong tai gia tang, phan (ng phan (g va syt ap trén Re va R,
tang nhanh. Do d6 ap V: trén tai giam thap trong khi dong qua tai tang.

< Trwdng hop may phat dién hoat déng trén doan AC, tinh nang twong thich véi cac
loai tai can duy tri dong dién lam viéc khéng ddi khi ap dat ngang qua hai dau tai thay
doéi trong pham vi I&n. DPoan dic tuyén nay twong thich véi tai han dién hé quang. Khi
van hanh may phat mét chiéu nhw may han dién, ta can thiét ké dé gia tdng phan (rng phan
(rng lam dién ap sinh ra gilra hai cee may phat giam nhanh trong Iic dong qua tai dang tang;
véi muc tiéu nay dong qua tai bi khéng ché va duy tri khéng déi.

4.6. MAY PHAT PIEN MOT CHIEU KiCH TU HON HOQP:
May phat kich t&r hén hop co thé xem la may phat dién mot chiéu ap dung téng hop
tinh ndng clia may phat kich t&r song song va nbi tiép.

# V& clu tao, trén phan cadm duwoc I&p hai bd day quén kich thich: day quan kich
thich song song (nhiéu vong day, dién tré co gia tri Ién, day quan co tiét dién bé, dwoc dau
song song v&i phan &ng); day quan kich thich noi tiép (it vong day, dién tré c6 gia tri rat bé,
day quén cé tiét dién Ién dwoc dau ndi tiép véi phan ing).

# Tuy theo, cach d4u ndi mach gitva phdn cdm va phan (rng, may phat kich tir hén
hop dwoc phén loai theo cac dang sau:
< Néu can clr theo hwéng cua tir thong kich tir dwoc tao boi day quan kich tiy
song song va nai tiep, ta co hai dang may phat kich tr hon hop: may phat kich tir hon hop
cdng va may phat kich tr hon hop triv.

< Néu can clr theo so dé nbéi mach gira phan cdm va phan &ng, ta c6 méay phat
kich tir h6n hop méc ré ngan va méc ré dai.

Trong hinh H4.37, trinh bay so d6 d4u ndi cac day quan kich thich néi tiép va song song
ctia phan cadm véi phan (rng. So d6 thwe hién thudc dang kich thich hdn hop méc ré ngén.

< HINH H4.37 a: trinh bay so dd d4u néi may phat kich tr hdn hop khi chwa cd tai. Dong
qua day quan kich ttr song song lic khéng tai chinh la dong qua day quan phan (rng
(I = ly). Tai trang thai nay, chwa cé dong qua day quan kich thich néi tiép may phat van
hanh twong tw nhw may phat kich tir song song.

/7

< HINH 4.37 b: trinh bay trang thai mang tai cia may phat, dong qua tai cung la dong
qua day quan kich thich noi tiép, dong qua phan &ng tai trang thai nay bang tong gia tri cta
dong qua day quén kich thich song song va dong qua tai. Do cach d4u day gitra cac day quan
kich thich, ttr théng tao ra trén phan cdm do day quén kich thich song song va nbi tiép co
hwéng ngwoc nhau; ta goi may phat & trang thai kich tir hén hop trir.

< HINH 4.37 c: trinh bay trang thai may phat kich tt hén hop cong (tir théng tao b&i
day quan kich thich song song va néi tiép cung hwéng).
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[AYAYATAYAAYAN

Hinh H4.37a

=

ANAAAAANS A

D kin
kts
SN

Ikt

+ Vi
lt=lktn i R Tai

Hinh H4.37¢c

(o)
\ | + _
A
. T/
4 -
| ==
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Ikt C r—

[AYAYATAYAYAYAN

It =lktn

Hinh H4.37b

Trong hinh H4.38, trinh bay so db néi day cla
may phat kich tlr hdn hop mac ré dai: phan &ng
d4u ndi tiép véi day quén kich thich ndi tiép, day
quan kich thich song song d4u song song v&i hé
thdng phan trng va day quén kich thich ndi tiép.

Trong hinh H4.38a, ta c6 so' d6 dau day theo
dang kich tir hon hop trir.

Trong hinh H4.38b trinh bay so' d6 dau day
theo dang kich tir hén hop céng. Tai trang thai
khong tai, do dong kich thich cé gia tri nhé nén
anh hudng khiy tr hay tro tir gitba day quén kich
thich song song va day quén kich thich néi tiép
chwa roé rang. Trong trang thai khong tai, tw
théng kich thich tao b&i day quén kich tir song
song tac déng chia yéu. Tac dong cla tor
théng kich thich néi tiép chid yéu chi tac déng
manh khi may phat mang tai.
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YAYAYATAYAN N\e R

[AVAYATAYAYAYAN

Hinh H4.38a

I\I\N\N\N\e R

+
Hinh H4.38b

HINH H4.38: So dd ndi day phan cdm va phan &ng may phat kich tr hén hgp, méc ré dai.

4.6.1. PHWONG TRINH CAN BANG AP VA DONG CUA MAY PHAT KiCH TU HON HOP:

Ta co:

+
HINH H4.39: May phat kich tr hdn hop mac ré ngén.

Vi -

E=V+R,. +R
E=R,J,+(R +R,)1,

E=K.(®, +®

Iu = Ikt + Itéi

ktn

tai

).n

V&i may phat kich tir hén hop méc ré
ngén, so d& mach twong dwong (xem hinh
H4.39) va cac phwong trinh can bang ap va
dong dworc trinh bay nhw sau, trong dé:

Ry : dién tr& day quén kich thich song song.

Rk:: bién tré ngoai dung diéu chinh dong
kich thich song song.

Rn : dién tré day quan kich thich néi tiép.

Ry : dién tré day quan phan (ng.

®ys : T thong kich thich do day quén

kich thich song song tao ra.

Oy : T thdng kich thich do day quén

kich thich néi tiép tao ra.

(4.29)

(4.30)

(4.31)

(4.32)
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./

C_T
+
a2

+ Vi -
HINH H4.40: May phat kich t& hdn hop méc ré dai.

Ta co:

E=V+(R,+R,)l,

V=(R +R,)
E=K.(®, +®
=1+

R, .l

kt = tai tai

V&i may phat kich tr hén hop mac
ré dai, mach twong dwong (hinh H4.30);
cac phwong trinh can bang ap va dong
dwoc trinh bay nhw sau, trong do6 :

R; : dién tr& day quan kich thich song song.

Rk bién tré ngoai dung diéu chinh dong
kich thich song song.

Rn : dién tré day quan kich thich ndi tiép.
Re : dién tré day quan phan (ng.

®ys : T thong kich thich do day quén
kich thich song song tao ra.

@i : T thong kich thich do day quén
kich thich ndi tiép tao ra.

(4.33)

(4.34)

o) (4.35)

(4.36)

4.6.2. DAC TiNH NGOAI CUA MAY PHAT KiCH TU’ HON HOP:

Tuy thudc vao dang kich tw hén hop cong hay trir, dang dac tuyén ngoal clla may phat
thay dbi rat nhiéu. Trong hinh H4.41, ching ta so sanh d&c tuyén ngoai ctia may phat kich tir
song song v&i may phat kich tir hén hop cong va tror.

+ Duwong 1: Pac tinh ngoai
cua may phat dién kich thich
4 song song.

4+ Duwong 2: Pac tinh ngoai
3 cta may phat dién kich thich
hon hgp céng thiéu.

—

4+ Dwong 3: Dic tinh ngoai
cta may phat dién kich thich
hon hop céng vira.

1 4+ Puwong 4: Dic tinh ngoai
cua may phat dién kich thich
hon hop céng thira.

4+ Dwong 5: Dac tinh ngoai
ctia may phat dién kich thich
hon hop trr.

\ 4

HINH H4.41: Pac tinh ngdai clia may phat dién.

148
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4.7. NGUYEN TAC HOAT PON A DON MOT CHIEU :
4.7.1.0UA TRINH PIEN TU*

Qua trinh dién tir dung giai thich nguyén t&c hoat dong déong co mét chiéu dwoc trinh
bay nhw sau:

[}
[

Hinh H4.42a Hinh H4.42b
HINH H4.42 : Nguyén téc hoat ddng ctia dong co mét chiéu.

+ Dau tién, cap ngudn ap mét chiéu vao day quan phan cam dé tao ra tir trwdng kich
thich ®w. Dong thoi cap ngudn ap mét chiéu vao hai dau phan trng dé tao dong dién I,
gua cac thanh dan trén phan trng.

4+ Cac thanh dan phan (rng mang dong dién |, va dit trong tir trieéng kich thich sé chiu
tac dong cua lwc dién tir F (xem hinh H4.42a) va tao thanh momen lam quay phan &ng.

4 Khi phan (ng quay, cac thanh dan trén phan (rng cung di chuyén_cat dwong sirc tiv
trirdng phan cam nén trén cac thanh dan hinh thanh cac sirc phan dién e (hinh H4.42b).

Biéu thirc xac dinh strc phan dién trung binh xuét hién trén hai ddu phan &ng dwoc
xac dinh twong tw theo quan hé (4.6) va (4.9) da trinh bay trong muc 4.2.

Can chi y hwéng clia dong le qua thanh dan phan &ng so v&i huéng cla sirc dién
ddng cam (rng e sinh ra trén chinh thanh dan d6 . Vi hwéng cta déng lw va sirc dién dong
ngwoc nhau, diéu nay ching té strc dién déng e dang nhan nang lwong tir ngudn ngoai,
nhw vay trong tredng hop nay e dwec goi la strc phan dién.

4.7.2 PHAN LOAI DONG CO MOT CHIEU:

~ Tuong ty, nhw tredng hop may phat dién mét chiéu, tuy thudc vao so do ndi day gitra
phan rng v&i phan cam; chung ta phan loai ddng co nhuw sau:

+ Dong co mot chiéu kich tir doc lap.

4+ Dong co moét chiéu kich tr song song.
4+ Dong co moét chiéu kich tir ndi tiép.

4+ DPong co moét chiéu kich tr hdn hop.
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4.8. PON MOT CHIEU KiCH TU POC LAP :
4.8.1. PHWONG TRINH CAN BANG DONG, AP:

Twong ty nhw may phat
dién kich tlr doc 1ap, phan cam
va phan rng cia déng co mét
chiéu kich tir doc lap dworc
cung cap bang cac nguodn ap
mét chiéu riéng biét. Mach
dién twong dwong ctia dong co
mot chiéu kich tlr doc lap dwoc
trinh bay trong hinh H4.43. Cac
phwong trinh can bang dong va
ap duwoc xac dinh nhw sau,
trong do:

Ry: la dién tr& cha day quén kich

E = Ke.@«.n thich (phan cam).

Re: dién tré day quan phan tng.

n : tdc dd quay cua rotor hay téc

HINH H4.43: Mach twong dwong dong co' DC kich tir doc lap. d6 ctia dong co.

@y : tlr thong kich thich tao b&i day quan phan cdm va dong dién kich thich lk..

V, =R, (4.37)
E=K_.®,n (4.38)
V=E+R| (4.39)

4.8.2. PHWONG TRINH CAN BANG CONG SUAT — HIEU SUAT:

T phwong trinh can bang ap trén mach phan (rng, quan hé (4.39), nhan hai vé cho
dong wng |, ta co:

Vl =El +RE (4.40)
Dit: Paiont = Ely (4.41)

Paien ti : CONG SUAL dién tir tiéu thy trén phan &ng.
V.lp : cOng suét dién cung cap t&r ngudn cho phan &ng.
Re.le? : cONg suét nhiét tiéu thu trén dién tré R, phan &ng.

Tém lai, phwong trinh can bang céng suét trén phan &ng la:

Pdiénﬂ’ng = V'Iu
P.ing = Rl (4.42)
Paigning = Paientir + Piitng

Vi dong co thudc dang kich tir doc 1ap, dién nang cung cép cho dong co' 1y tiv hai
nguon khac nhau, do do tbng dién nang cap cho dong co gom dién nang cap cho phan tng
phan cam. Bién nang cap vao phan cam chinh la ton hao trén dién tré day quan phan cam
Rr. Ta co:

2
=P =V.. =R.l (4.43)

dién cam jcam Kkt "kt
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2 y Can cir vao cac
quan hé (4.41), (4.42) va
4.43) dé xay dwng gian do
P @ign img P aign tir P co éhén)bc“') c6r¥g éué%.g
P gién A Tw gidn d6 nay cho

thdy céng suat dién tir
trén phan wng chinh la

P dien cam cong suit co dwa ra
' P masatquat  {ran truc nhwng chwa triv

P jwng + Pwnhaothép  di ton hao ma sat co (t6n
P cam (Pma+thep) ~ hao ma sat trén 6 bi, quat
J gi6 giai nhiét..) va ton hao
HINH H4.44 : Gian dd phan bé cong suét thép cta dong co.

Khi trir di cac thanh phan tén hao nay vao cong suét dién tr, phan con lai chinh la
cong suat co’ hiru ich dwa ra trén truc ciia dong co.

Hiéu suét ctia dong co dwoc dinh nghia nhw sau:
_ P _Po_ P, _ P,
Paien P1 Paiencam + Paigning  Paiencam + Pjing + Pmg + Pinep + P2

(4.44)

Trong d6 Pc¢o = P2 va Pgign = P
THi DU 4.4:

Cho ddng co mét chiéu kich ttr déc 1ap ¢é cac théng sb dinh mirc nhw sau:
Dién ap dinh mirc (cAp vao phan ng) : Vam = 120 V.
Dong dién dinh ml’fc (qua phan &ng) : lam = 40 A.
Dién tr& day quén phan ung Ry =0,25 Q.
Dién ap cap vao phan cdm: Vi =100 V.
Dién tro day quén kich thich : Rf =100 Q.
C6ng suat dinh mrc clia dong co la : Pam = 4 kW

FEEEEE

a./ Hiéu suét cia dong co khi mang tai dinh mure.
b./ Ton hao ma sat co va ton hao thép luc tai dinh mic.

GIAI:
a./ Hiéu suét ctia dong co tai tai dinh mirc:

4+ Cong suat dinh mirc chinh 1a_céng suét co ra trén truc ddng co khi tai dinh muc.

4 Cong suat dién cap cho dong co bao gom téng cong suat dién cung cap cho phan cam
va phan (rng, ta co:

Pyon =P + P v, | +vm.|k,=120-40+1nn-%=4900w

dién diénitng diéncam = dm " dm

4+ Hiéu suat clia dong co tai diém dinh muec la:
P, _ P _ 4000
P P 4900

dién dién

n= =0,8163 Tém lai: n % = 81,63%
b./ Tén hao thép va tén hao ma sat co’ tai tai dinh mirc:

Mubn xac dinh tong tén hao ma sat co' va tén hao thép can dya vao gian dé phan b
cong suat. Pau tién xac dinh strc phan dién trén phan &ng khi tai dinh mdc:

E=V,-RJ1 =120-0,25040=110V
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Cong suét dién tir tai diém dinh mrc dwoc xac dinh theo quan hé (4.41):

P =El, =El_=11040 = 4400W

dign tir

Tén hao ma sat co, quat gia va tdn hao thép xac dinh theo quan hé sau:

P =P __—P =P

mg-+thép digntr ~ ' co dignty ~ ' d

4.8.2. DAC TiNH TOC PO :

P,, = 4400 — 4000 = 400 W

Déc tinh téc dd ctia dong co’ 1a db thi mé ta quan hé gitra toéc dd quay n cla déng co

véi dong dién |, qua mach phan rng.

Déc tinh tbc dd dwoc xay dwng bang cach khir E trong cac quan hé (4.38) va (4.39):

_ V-R,I,
K@,

-R
Hay n= — |, + v
K.®, K.®,

n
e
VT :
No E
Ndm( i Piém Khéi Déng
i Y
vy g a
ldm: lu
P
< Inm >

HINH H4.45: Dac tinh téc dd déng co DC kich tir doc 14ap.

Ir‘khfii ddng nm R

(4.44)
(4.45)

Db thi ctia d&c tinh téc d6 co
dang duwong thang y=Ax+B,
A<0Ova B>0. bac tuyén nay di
qua hai diém d&c biét.

R/

%  Giao diém cua do thj v&i truc
hoanh (truc dong dién 1u):

Khin=0,tacé |, =l;taivitrl’
er

nay dong co khéng quay (n = 0)
nhwng van cé dong dién qua mach
phan rng. Diém lam viéc nay twong
tng voi diém khéi déong dong co,
dong dién tinh dwoc goi la dong dién
m& may trwc tiép cla déng co qua
phan ng hay dong ngan mach
phan rng tai thoi diém khéi dong
(m& may). Ta cé quan hé sau:

(4.46)

% Giao diém cutia dd thi véi truc tung (truc tdc d6 n): Khi I, = 0, ta c6 tbc do :

vV
=n

khong tai o
KE D,

(4.47)

Muén hiéu dwgc y nghia cla giao diém db thj v&i truc tung, can quan sat dac tinh téc do
doéng co trong hinh H4.45. Tai thei diém bat dau khéi dong (diém a); dong mé may (hay
khéi dong trwc tiép) qua phan (rng c6 gia tri 1a 1., . Khi rotor da quay, téc dé déng co tang
dan, trong khi dong qua phan trng giam dan (doan ab trén hinh H4.45).

152

CAO DANG LY TU TRONG — KHOA DIEN PIEN T — NGU®I SOAN : NGUYEN THE KIET



BAI GIANG MAY DIEN — CHUONG 4 — MAY DIEN MOT CHIEU m

Tai ché do6 khéng tai, dong co khdng mang tai trén truc, téc d6 dong co tiép tuc tang
va dong qua phan tng giam thap hon gia tri dinh mtrc , diém lam viéc trén doan cd. Tom lai,
luc khong tai diem lam viéc cua déng co trén dac tinh toc d0 nam gan vi tri d.

Tai ché do khong tai diém |am viéc ctia déong co khong thé & dung vi tri d, vi tai day
dong dién qua mach phan rng la Iw = 0 (khdng cé dong dién qua cac thanh dan phan ng)
nhuw vay khong hinh thanh lwc dién tir & tao momen quay rotor. Thuc sy ddng co chi tién vé
vling can cua diém d trong qua trinh hoat dong khéng tai.

Tom lai: diém d dwoc goi la diém khéng tai ly twéng; toc d6 dong co'tai d la no duoc
goi la toc do khong tai ly twong.

4.8.3. DAC TINH MOMEN THEO DONG PHAN UNG :

Goi Pat 1a cong suat dién tir tao bdi phan trng, ta co:
P =El (4.48)

Véin la tbc d6 dong co khi dang mang tai (rng v&i cong suét dién tir vira xac dinh theo
quan hé (4.48), ta co momen dién tlr dwg'c xac dinh nhw sau:

P El
M, =9, 55.? =9, 55.T" (4.49)

Trong o, [M,] = [Nm]; [P, ]=[W] : [] = {“" 9} tavit I quan he (4.49)

K., .nl
M, =9, 55.% =9,55K..0 I (4.50)

Khi béd qua anh hwéng ma sat co, quan hé gitra momen dién tir theo dong qua phan
&ng cé dang dwong thang qua gbc toa dd y = AX (A > 0) .

4.8.4.DACTINHCO':

T cac quan hé (4.45) va (4.50) suy ra quan hé gitra momen dién tir theo toc do
cua dong co, dac tinh nay goi la dac tinh co’ clia dong co. Ta c6 quan hé sau:

-R M
n=( v J( f J+[ v } (4.51)
K.®, ) (954K.D, K- @,
bat
K, = K. @, (4.52)
Suy ra
-R M
= udt + l (453)
9, 54.K2IVI K,

T quan hé (4.53) cho thdy dic tinh co ciia dong co mét chiéu kich tir déc lap co
dang dwdng thang ¥ = AX + B (A <0;B> 0)
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4.9. PON MOT CHIEU KiCH TU SON N

Twong ty nhw dong co kich tir doc lap, phan cam va phan (rng ctia dong co mét
chiéu kich tir song song dwoc cap b&i duy nhat mot ngudn ap moét chiéu.

c 0% f YYY ] . Mach dién twong dwong ctiia dong co mot
R chiéu kich tr song song dwoc trinh bay trong hinh
ke Rkt H4.46. Trong do:
‘ | Rr : la dién tr& ctia day quan kich thich (phan cam).
— Rk : la dién tré ngoai ndi tiép phan cam.

Ry : dién tré day quén phan &ng.
n : tdc dd quay cua rotor (van toc clia dong co).

@y : tlr théng kich thich tao b&i day quan phan cam
va dong dién kich thich l:.

HINH H4.46

4.9.1. PHUONG TRINH CAN BANG DONG, AP:

Cac phwong trinh can bang dong va ap xay dwng tir mach twong dwong clia dong
co DC kich tir song song ghi nhan nhuv sau:

V=(R +R,)d, (4.54)

V=E+R_I (4.56)
Trong do E=K..®,.n

| =1 +1 (4.57)

Dong | 1a dong tir nguén cap dén déng co .

Béi voi mach kich thich khi khéng can diéu chinh thay déi téc dé dong co bang
cach thay doi twr thong kich thich, ta chinh cho R« = 0, khdng dau ndi tiép dién tré ngoai
v&i mach phan cam.

4.9.2. PHUONG TRINH CAN BANG CONG SUAT — HIEU SUAT:

T phwong trinh can bang &p cta mach phan rng, nhan hai vé cta quan hé (4.54)
cho dong Iy, ta co6:

VI, =El +R [
Tw (4.57) suy ra:

V.(1,-1,) =El +R,L (4.58)
Hay

VI =El +R, £+ VI, (4.59)

Can cha y dén y nghia cta cac tich sé trong quan hé (4.59).
Coéng suat dién cap vao dong co

P =P, =Vl (4.60)

1 dién
Céng suét dién t hay cong suat co téng dwa ra truc dong co nhwng chwa trir ma sat
co, quat gio va ton hao thep.
=El (4.61)

a - Paientir u
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Tén hao trén day quén phan &ng do tac dung Joule, tdn hao déng trén phan ng:

2
le’rng = Ru'lu (4'62)
Tén hao trén mach kich thich:
2
P, =Vl = (Rt + Rm).lm (4.63)
A A
Gian dé
— — — — nang lweng trinh
I:,1 - Pﬂien - Vln Pﬂiént[r - Elu PZ Pcura bay phén bd cac
* thanh phan céng
suat trong doéng
\ co DC kich tw
Y P song song mo ta
\ mg+thép trong hinh H4.47.
P =RUF MA SAT CO + QUAT GIO ..
P, =VI, =(R +R )& Lt + TON HAO THEP _Hiéu suat clia
, L TON HAO DONG UNG dong co xac dinh
TON HAO TREN MACH KiCH THIiCH theo quan hé:

HINH H4.47 : Gian d6 phan bb nang lwong déng co DC kich tir song song

P Congsuatcora (datrrP. _.
n — "2 _ g ( mq+Thep) (4.64)

P,  Cong suat dign cap vao dong co

Phan trdm hiéu suét:

N% = [%} .100 (4.65)

1

4.9.3. CAC PAC TiNH LAM VIEC :

Cac dac tinh lam viéc cua dong co DC kich ttr song song gdém: dic tinh tép do, dac
tinh momen dién tr theo dong phan wng va dac tinh co cé quan hé hoan toan giong nhw
cac dac tinh cua déng co kich twe déc lap. Tham khao lai cac muc 4.82 ; 4.8.3 ; 4.8.4.

THi DU 4.5:
Cho déng co mét chiéu kich tlr song song c6 cac théng sé dinh mirc nhw sau:
4 Cong suét dinh mrc: Pam = 12 kW
+ Ap dinh murc: Vam = 240V
+ Dong vao dinh merc: lam = 61 A
+ TOc doé dinh murc: Ngm = 1000 vong/phut

+ Dién tré day quén kich thich: Ry = 240 Q.

Khi khéng dau néi tiép dién tré ngoai véi mach phan cam va van hanh déng co
mang tai dinh mic, ton hao trén day quan phan &rng bang 54,54% ton hao tong. Luc dong
co mang tai dinh mdre, xac dinh:

a./ Dién tré day quan phan &ng.

b./ Strc phan dién trén phan tng.

c./ Tén hao ma séat co va thép.

d./ Momen dién tr va momen co’ trén truc dong co.
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GIAI
CAU a: bién tré day quan phan kng
4 Cong suét dién cip vao dong co luc tai dinh mirc (hay day tai):

P, =V, .y, =240e61=14640 W

4 Téng ténhao: ) TGnhao=P, — Py = 1464012000 = 2640 W

v
+ Dong dién kich thich: Ikt — im _ 240 =
R, 240

4+ Dong dién qua phan trng ldc tai dinh mic: Iy = lgm — s =61-1=60A

dm

4 Tdn hao trén day quan phan (rng lic day tai:

P, = 0,5454 ¢ )" Tgnhao = 0,5454 ¢ 2640 = 1439,85 = 1440 W

P
4+ Dién tré day quan phan &ng: R, = T _ 1440 0,4 Q
2 60°

CAU b: Strc phan dién E
+ Slcphandiénphanong: E=U, —R 1 =240-0,4060=216V
CAU c: Tén hao ma sat co quat gié va tén hao thép

+ Cong suat dién tir luc tai dinh mic. Py =Eel, =216 60 =12960 W

4+ Tbn hao ma sat co va thép: qu+thep Py — Pqm = 12960 — 12000 = 960 W

CAU d: Momen dién tir va momen co’

P
4 Momen dién tir lic tai dinh mire. My, = 9,55.| - | =9,55. 12999 _ 153,768 Nm
My 1000

P 12000

4 Momen co'ra lic tai dinh mirc. M, = 9,55.[ 4™ |=9,55.==——— =114,6 Nm
Nym 1000

THi DU 4.6:

Cho ddng co mét chiéu kich tlr song song cé cac théng sé dinh mirc nhuw sau:

4 Cong suét dinh murc: Pam= 5,5 kW

4+ Ap dinh miec: Vam = 240V

+ Dong vao dinh mic: lam = 26 A

+ Toc do dinh meec: nem = 1500 vong/phut

+ Dién tré day quan phan &ng: Ry = 0,4 Q.

4+ Dién tré day quan phan cam: Ry = 240 Q.

a./ Tinh phan tram hiéu suat dong co IGc day tai (tai dinh muc).

b./ Dong dién m& may qua phan (ng va qua day nguén.

c./ Gia str mach tir khéng bao hoa, tim tbc do khong tai ly twéng cia dong co.

d./ Khi khéng diéu chinh thay déi kich thich va giam thap tai trén truc dong co, biét cong

suat dién tir 14 2500 W , tinh sirc phan dién trén phan &ng suy ra tbc do quay ctia ddng co
tai luc nay.
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e./ Bay gior gia st déng co mang tai voi dong tie nquén cap vao déng co co gia tri bang
ntra gia tri dinh murc; tim toc do quay va momen dién tir cia déng co'.

GIAI
CAU a: Pham tram hiéu suat cua dong co luc day tai

4 Cong suét dién cip vao dong co lic tai dinh mirc (hay day tai):

P, =V dyy = 240026 =6240 W

. . P
+ Phan tram hiéu suat cta déng co: nN% = im 14100 = 5500 ¢ 100 = 88,14 %
P, 6240

CAU b: Déng mé may qua phan ng

] V 240
% Ap dung quan hé (4.46), taco: | ing = m _ = - 600A
R, 04
. 240
+ Dong qua day quén kich thich: |, =" =_——=1A
R, 240
4 Dong mé& may qua day nguén: | = Immung +1, =600+1=601A

CAU c: Téc dé khong tai ly twéng
] Theo gia thiét clia dau dé: néu mach tir khong bao hoa va khéng diéu chinh thay
doi dong kich thich (khong thay doi tte thdng kich thich) thi toc dé quay va swc phan dién
trén phan wng ti lé thuan v&i nhau. Ngoai ra theo cac quan hé (4.38) va (4.47) ta suy ra:
n v

0o _ dm

dm lic ddy tai

4 Swrc phan dién lGc day tai: E = Vym —RB,d, =240-0,4 26 =229,6 V
4 Tbc d6 khong tai ly twéng:

V ~
no=|m en {280 |, 1500 = 1568 | V"0
"~ | 229,6 phit

lic day tai
CAU d: Sirc phan dién va téc doé quay tai lGc tai v&i Pa = 2500 W
+ Voi P, =2500W, ta suy ra quan hé sau: EIl = 2500 W

dt
4 T phwong trinh can bang ap phan &ng ta cé:

V, =E+R I hay 240 = E+0,4.,

d
4+ Thu gon hé phwong trinh hai an sé theo E va |, ta c6 phwong trinh bac 2 sau day:
E? — 240.E + 1000 = 0

+ Giai phwong trinh bac 2 ta c6 cac nghiém nhw sau: E, = 235,758 V va E, = 4,24 V
4 Chon nghiém co gia tri Ion, suy ra tbc d6 dong co bang phwong phap l1ap ti sb, ta cé:

n=| -5 fen =[235758) 1500 = 1540| 21O
"=\ 2296 phat

lic day tai
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CAU e: Téc do quay tai lGc tai véi dong ttr nguédn bang nira dinh murc.
+ D¢ han tng 10 tai: | =1 -1 = i | _ 2% 1=12A
ong qua phan tng luc mang tai: |, =1 -1, = o | Thkh=5 1=
4 S(rc phan dién khi mang tai véi dong qua phan ng |, = 12 A
E=V _-R, =240-0,4¢12=239,52V

4+ Tbc dd dong co khi mang tai véi dong qua phan tng 1, = 12 A

n=| - Efon =[ 252 4500 = 1564,8 LN
"= 29,6 phit

lic day tai

~ ~ A V4 A s s

4.10.1. PHUONG TRINH CAN BANG DONG, AP VA NANG LUONG:

Ru

Vé&i dong co DC kich t nbi tiép phan cam va
phan trng ctia ddng co' médt chiéu kich tir ndi tiép
dwoc dau noi tiép véi nhau. So dd mach twong
dwong clia ddng co moét chiéu kich tir néi tiép duoc
trinh bay trong hinh H4.48. Cac phwong trinh can
O+ \ e bang ap clia déng co nhw sau:

HINH H4.48 V=E+ (Ru + |:;")_|lr (4.66)

Vi day quan phan cdm ndi tiép véi phan trng nén dong dién qua phan &ng ciing chinh
la dong kich thich.
| =1 (4.67)

Trong dé: Ry : la dién tré cta day quén kich thich néi tiép.
Ry : dién tré day quan phan (rng.
n : tbc dd quay cla rotor (tbc d6 quay ctia déng co).
@y : tr thong kich thich tao b&i day quan phan cam va dong dién kich thich l..
Vi tlr théng kich tlr ctia ddng co kich tir ndi tiép dwoc tao béi dong tng. Nhw vay, khi
déng co mang tai dong phan (rng thay déi tac déng truc tiép Ién tir thong kich tir va anh
hwéng dén toéc do quay.

4.10.2. GIAN PO PHAN BO CONG SUAT — HIEU SUAT:

! | T

P1 = Pa =V, Paienw =El, Pz = Pcura

ién

i
: N\ qu+|hép
N P, =R,  MASATCO+ QUAT GI0

Py = R, jing "~ + TON HAO THEP

. i "Y' 70N HAO BONG UNG
TON HAO TREN MACH KiCH THICH

HINH H4.49 : Gian db phan b céng suét ctia ddng co DC kich tir ndi tiép
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Tinh téan twong tw nhw cac trwong hop trén, ta co:

2
VI, =El +(R,+R )L (4.69)
Cong suét dién cap dén dong co:

P =P, =Vl (4.70)

dién
Cf)ng’suét dién tlr hay cdng suat co dwa ra truc déng co nhwng chwa trir ma sat co,
guat gio va ton hao thép.
Py = Puienn‘r =El, (4.71)
Tén hao trén day quan phan &ng do tac dung Joule, tdn hao ddng trén phan &ng:

P..=R.L (4.72)

jing
Tdn hao trén mach kich thich:

P, =R2 (4.73)

ikt

Can ctr vao cac quan hé vira xac dinh ching ta xay dwng gian dd phan bd nang lwong
trinh bay trong hinh H4.39. Biéu thirc tinh hiéu suat xac dinh twong tw theo cac quan hé (4.64)
va (4.65).

4.10.3. DAC TiNH TOC DO VA DAC TiNH CO' DONG CO KiCH TU NOI TIEP:

) Tinh téan twong tw nhw trdng hop ddng co kich tir ddc 1ap hay song song, dac tinh
toc d6 cua dong co xac dinh theo quan hé sau:

V-(R,+R )l
n= R, +R,), (4.74)
K0,

V&i ddng co kich tir ndi tiép dong (rng ciing chinh 1a dong kich thich tao thanh tir théng
kich thich. Nhw vay dong I va tlr thdng kich thich c6 quan hé v&i nhau. Quan hé nay chinh la
dac tuyen tr hdéa cua vat liéu sat tir tao nén dong co. Trong trwdng hgp mach tr chwa bao
hoataco:

@, =Al (4.75)

A 1a hang sb ti 1é gitra dong dién I, va tir thong @ ;. Tl (4.64) va (4.65) suy ra:
V-(R +R)lI R +R

ao VB RM_f Vv )[R, +R, (4.76)
K..Al K..Al K..A

T quan hé (4.66) cho thay dwong biéu dién cia déc tinh téc do cia dong co DC
kich tir noi tiep c6 dang hyperbol vudéng géc. Ta co cac gidi han tim dwgc nhw sau:

—(R +R
_-(R,+R) va limn =+4w
i—>+o0 KEA i0*

lim

Db thi nhan cac dudng thadng sau day lam cac duwong tiém can:

_(Ru’+Rn) 13 duona tie
KA a dwong tiém

E

< Puwong thang song song véi truc hdanh cé phwong trinh N =

can ngang cla d&c tinh téc do.

% Truc tung la dwdng tiém can dlrng cua dac tinh tbc do.
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/7

0 A % Giao diém clha dé thi voi truc

hoanh la :

v

I, = R +R) (4.77)

Dong lnm dwoc goi la dong dién
ngan mach hay dong dién khéi dong
trwce tiép cha déng co. Buong dac tinh
tbc dd trinh bay trong hinh H4.50.

Tw d&c tinh téc dd chung ta rut ra

0 In nhan xét nhw sau:
“Q > e /e
“(R, +R.) e lu + Trén dac tuyén toc do tai cac vi
ﬁ e tri c6 dong dién tai thap, toc dé dong co
S tang cao.
HINH H4.50: déc tinh téc d6 cutia dong co DC . ‘*‘AV' déAC tuxén n_h.’%ln tryc tung IéAm
kich tir ndi tiép. dwdng tiém can, nén tai luc déng co’ van

] ) ~hanh khong tai (dong dién co gia tri rat
nho) toc d6 quay cuia dong co rat I&n (tién dén gia tri vo cung Ién).

, Nhuw vay dong co kich tir ndi tiép khéng dwec van hanh tai trang thai khong tai vi
toc do tang rat cao co6 thé pha huay rotor, c6 gép do tac dung cua lwc ly tam.

THiDU 4.7 :
Cho déng co DC kich ti ndi tiép cé cac théng sé dinh mirc nhw sau:

+ Dién ap dinh mirc : Vam= 220 V.

4+ Dong dién dinh mirc : lam = 86 A.

4+ Dién tré day quan phan &ng: w=02Q.

4 Dién tré day quéan kich thich ndi tiép : R, = 0,1 Q.

+ Cong suat dinh mirc cila dong co': Pam = 16 kW.

+ Toc do quay dinh mlrc clia ddng co : nam = 600 vong/pht.

Xac dinh: ]
a./ Dong khéi dong tryec tiép.

b./ Dién tr& Rmm can ndi tiép v&i ddng co dé gidm dong dién khéi déng dén gia tri bang 2.lam.
c./ Khi dong co mang tai, néu mach dién van con dau ndi vi dién tré' Rmm, xac dinh toc do
quay ctia dong co khi dong qua ddng co dat gia tri bang dinh mtrc.
GIAI
a./ Dong dién kh&i dong trwc tiép ctia dong co
v 220

tryctiep — - -

e R +R0,2+0,1

b./ Gia tri Rnm dé giam dong kh&i dong:

Tl quan hé (4.77), suy ra: | =733,3A

Khi ndi tiép dién tr& Rmm v&i ddng co, dong khéi déng clia ddng co’ dwoc xac dinh
theo quan hé sau:

v
"™ R +R +R__
Suy ra:
[ L |- (R, +R) =| 22 |- (0,2+0,1) = 1,279-0,3= 0,079 = 0,880
m =11 )T = 2086
160
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c./ Gia tri téc dd khi dong co’ mang tai v&i dong bang lam va dong co’ ndi tiép Rom:
Ta khao sat cac trang thai sau:

< TRANG THAI 1: Khi dong co khong dau néi tiép véi dién tré Ryn va mang tai ding
dinh mdrc (dong lam = 86A), toc A0 quay luc dé bang gia tri dinh mirc nam = 600 vong/phut.

< TRANG THAI 2: Khi ddng co dau néi tiép véi dién tré Ry va dong tai bang gia tri dinh
murc, toc do quay tai trang thai nay la n.

Vi dong dién kich thich trong hai trang thai nay cung gia tri, nén tir thong kich thich
tai hai trang thai nay bang nhau. Xem nhw mach tt chwa bao hoa, 1ap ti s6 hai gia tri toc do:

_V-(R,+R)I,

. V—(Ru +Rn +Rmm).ldm

n,, va
‘ K.®, K.®,
Suy ra:
n V-(R,+R+R,)l, [220-(0.2+01+098).86] oqp
N  V-(R,+R)l, 220 - (0,2 +0,1).86 194,2
n= 600.109,92 = 339,6 =~ 340 vong / phat.

194,2

4.10.4. DAC TiNH CO' CUA DONG CO:

DAu tién can xac dinh d&c tinh momen dién tir theo dong phan (rng, ta c6 :

Pt El K_.®,.nl
M, = 9,55. %" _ g 55 ~"v _ g 55 "E My

: —t= i = (9.55K ).,

Suy ra: M, =K,.Al?2 (4.78)

Khi dong qua phan &ng c6 gia tri thAp mach tir chwa bao hoa, gia tri A xem la hang

s6. Dac tinh momen dién tir theo dong phan &ng ctia ddng co DC kich tir néi tiép cé dang

parabol di_qua gbc toa ddé (duwdng 1 trong hinh

H4.51). Khi cé tinh dén ma sat co va tén hao thép déc

AM 1 tinh momen theo téc dd ¢ dang la dwéng 2 trong hinh
H4.51. T quan hé (4.78) ta co:

2 Mdl

Tw (4.79) va (4.76) suy ra quan hé :

L lu N '} _[Ru+RnJ
M ma sat “ o K_A M KE’A

. =K, A

HINH 4.51
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Tom lai:

vV R +R

n= —( I‘E A } (4.80)

\/M. K..A T
9,549

T quan hé (4.80) cho thy téc dd n quan hé véi+M theo quan hé ham nhét bién; do

do dac tinh co clia dong co' mét chiéu kich tir noi tiép ciing c6 dang ham hyperbol (twong
tw nhuw tredng hgp dac tinh toc do).

Momen khé&i dong dong co dwoc xac dinh tir (4.80) khi cho gia tri n = 0 hay thay dong
dién m& may tryc tiep vao quan hé (4.78); ta c6 két qua sau:

2
M- (KM.A).(er X Rn) (4.81)
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BAI TAP

BAITAP 4.1
_Cho may phat kich tir song song: 150 kW ; 250 V c¢ dién tr& phan cam 50 Q va dién
tré phan trng 0,05 Q . Tinh:

a./ Dong day tai cung cap cho mach ngoai.
b./ Dong kich tue.

c./ Dong qua phan &rng.

d./ Strc dién dong luc day tai.

PAP sO: a/ 600 A ; b/5A; c/605A; d./ 280,25V

BAI TAP 4.2
. Cho may phat kich tlr song song: 50 kW ; 125 V ¢6 dién tr& phan cam 62,5 Q va dién
tré phan rng 0,025 Q . Néu tinh dén dién ap roi trén chdi than la 3V. Tinh:
a./ Dong qua phan tng.
b./ Strc dién déng ctia phan rng
PAP sb: a/ 402 A; b./ 138,05V
BAI TAP 4.3

Cho may phat kich tlr dgc lap cd stre dién dong khdng tai 125 V khi dong kich thich 2,1
A va van toc 1600 vong/phat . Gia str may phat lam viéc trong vung khong bao hoa cua dac
tuyén khong tai. Tinh:
a./ Strc dién dong khi tang dong kich thich 1&n dén 2,6A.
, b./ Strc dién dong khi van tbc gidm xudng 1450 vong/phit va dong kich ti tang 1én
déngiatri 2,8 A.
PAP SO: a/ 154,76V ; b./ 151,04V

BAI TAP 4.4
Cho may phat kich tir déc 1ap 50 kW; 250 V ¢6 dién tré phan &ng 14 0,025 Q .

a./ Néu may phat tai dinh murc, tinh dong trng va stre dién dong.

b./ Néu ap tai van duy tri 250 V nhwng cong suét ra chi con 40 kW , tim strc dién dong
cua phan wng.

c./ Néu may phat 40 kW va strc dién dong bang 255 V tinh ap tai va dong tng.

d./ Néu &p tai 1a 253 V va slrc dién dong 1a 257 V tim cong suét phat dén tai.

PAP SO: a./ 200 A, 255V ; Db./ 254V; «c¢./251V,159,35A; d./40,48 kW

BAI TAP 4.5

Cho dong co DC kich tw song song (déng co’ shunt) 10 hp; 230 V cd dién tr¢ phan
ng la 0,3 Q, dién tré day quan phan cam la 160 Q. Luc day tai dong trng la 40 A . Luc khéng
tai dong co tiéu thu 3,94 A va quay 1200 vong/phut . Tinh:

a./ Dong wng luc khong tai.

b./ Céngsuét dién tir luc khong tai

c./ Hiéu suét lic day tai

d./ Van tbc luc day tai

PAPSO: a/ 25A; b./ 573W: «¢./81,08%; d./1143véng/phut
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BAI TAP 4.6

Trong ché dd dinh mdc véi ngudn ap 240 V, dong co ndi tiép quay 600 vong/phit va

c6 strc dién dong bang 217,2 V . Dong (ng 1a 38 A . Mach tir chwa bao hoa.
a./ Tinh dién tré phan (ng néu dién tré day quén kich thich 10,2 Q .
b./ Tinh van téc khéng tai, néu dong khong tai la 1 A.

BAI TAP 4.7

Cho mét ddng co mét chiéu kich tir song song cé théng sé nhw sau:

4+ Cong suat dinh mic: Pam = 40 kW.
Uam = 440V.
4+ Dong dién dinh mc: lam = 101,76A
Nam = 600 vong/phat
4+ Dién tré day quan kich thich song song : Rk = 250€Q.

4+ Dién ap dinh muc:

% Tb6c do dinh murc :

Xac dinh:

PAP SO: a/ 0,4Q; b./25130 vong/phiit.

a./ Hiéu suat ctia dong co tai luc tai dinh murc.

b./ Gia st tdn hao trén dién tré phan tpng bang nira tong tén hao trén dong co lic day

tai . Tim dién tré cta day quan phan &ng.

c./ Dong dién ngén mach qua phan &ng lic khéi dong truc tiép.

d./ Téc dd khong tai ly twéng ctia dong co.

e./ Momen dién tr luc day tai.

f./ Tén hao ma sat co,quat gi6 va thép.

BAI TAP 4.8

PAP SO: a/ 89,34 %0
d./ 634,4 vong/phut

dinh mlrc cho trong cac bang sb liéu sau:

b./ 0,239 Q
e./ 662,34 Nm

c./ 1849 A
f./ 1,613 kW

Cho may phat DC kich tir déc lap c6 déc tuyén khong tai vadic tuyén ngoai & van tdc

e [A] ]2 4 6 8 10 12 14 16
E[V] [ 147 278 374 425 457 485 512 523
lai[A] ] 10 20 30 40 50 60 70 80 90
ULV] [[499 496 [ 489 486 |[477 [ 470 463 | 456 | 445

164

Biét day quan kich tir co dién tré bang 38 Q . Hay suy ra cac dac tuyén ngoai khi may
phat dwoc dung lam may phat kich tte song song khéng cé bien tré kich tw .
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