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LOI NOI PAU

Tinh todn siva chita mdy dién 13 mot trong nhitng moén hoc chuyen
nganh quan trong dbi vé6i sinh vién nganh Dién Cong nghiép, néi cach
khac de c¢6 thé nghién ciu chuyén sdu v€ linh vuc may dién thi sinh vién
phai nim vitng nhimg kién thirc cia mén hoc nay.

LI THUYET VA BAI TAP TINH TOANSUA CHUA ]WAYDIEN
1a tai liéu glup cho sinh vién chuyén nganh cing cb 1i thuyét va rén luyén
k§ ning giai quyét cic bai toan cé lién quan dén kién thirc cia mdn hoc

Tinh todn sita chita mdy dién trong chuong trinh ddo tao cta Tru'ong Dai
~hoc Su pham K§ thuat TP.HCM.

Ngoai ra mon hoc ndy con gitp cho cac céan bd ky thuéat trong cac
nha méay ché tao va sira chita may dién nim vimg cac kién thirc co ban vé
mdy dién quay va may bién 4p, cau triic cua day quén, nguyén li tinh toan
va img dung trong viéc giai quyét cac bai toan thyc t& vé linh vuc nay
trong cong nghiép va dan dung.

Gido trinh dugc bién soan trén co s& ngudi doc di hoc mon Li thuyét
Mady dién & bac dai hoc hoic cao dang nén tai liéu khong di sdu vao mat li
ludn céc hién tugng vat li ma chu yéu trinh bay cac phuong phdp tinh todn
cac loai méay dién thong dung trong thyec té.

Gido trinh Li thuyét va bai tp tinh todn sita chita mdy dién gbm 6 7
chuong;:

Chuwong 1. Tinh toén dy quén may dién khong déng bd 3 pha

 Chwong 2. Tinh toan day quén may dién khoéng ddng bd 3 pha hai
cép tbc do (ti sb bién déi téc do:2/1)

Chuwong 3. Tinh toén day quin may dién khong ddng bd 1 pha

Chuwong 4. Tinh toan thay dbi tham s diy quén may dién khong
ddng bd 3 phava 1 pha

Chuong 5. Tinh todn diy quin may dién xoay chiéu c6 vanh
gop(dong co van ning)

Chuong 6. Tinh todn méy bién ap

Trong mbi chuong c6 trinh bay phén tom tat 1i thuyét, cac bai vi du
minh hoa va céc bai tdp tr gidi, mong rang tai liéu ndy s& dap ung duoc
nhu cdu ctia ban doc.

Tac gia
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Chuong 1

TINH TOAN DAY QUAN STATOR PONG CO KPB
3 PHA MAT SO LIEU

A. TOM TAT Li THUYET

§ 1. PAI CUONG

Khi phén loai cdc dang ddy quin cho mdy dién xoay chiéu ta c6
thé dya vao cdc y&u t8 sau:

- Cin cif theo s§ canh tdc dung bé tri trong m&i ranh ta c6 day quin
m{t 16p hay ddy qudn hai 16p.

- Cén cd theo hinh dang ciia mdt bi diy ta c¢6 diy quin ddng
khudn hay ddy quan déng tim.

Ngoz‘li ra con c6 thé cin cif theo ddu ndi clia nhém béi diy ta chia
day quan tap trung hay diy qudn phin tdn. N&u ciin ctf s6 rdnh phan bd
cho mdi pha trén mdi khodng budc cyc ta c6 cdc dang diy quin q
nguyén hay q phin s6.

§ 2. DAY QUAN STATOR PONG CO KPB 3 PHA
CO qLA SO NGUYEN

1. DAY QUAN 1 LGP
Ta qui u6c cdc ki hi€u va thuit ngit nhy sau:
- 2p: s6 ddi cyc clia mdy
- T:budc cyc 1Y, khodng cdch giita hai cuc tit k€ cin nhau.
- z: t8ng s8 rinh ciia stator
- q: 0 ranh phin b6i cho mi pha trén m&i budc cuc
- & ¢4:g6c léch gilra hai rinh lién ti€p.
T 180°

Céc cong thic lien hé:r =——; g=2; o, =
2p 3

T



Trinh ty xay dung so d6 day quan mdt 16p:
B1: X4c dinh céc tham s6: T, q, da.
B2: Phan b6 rinh stator cho titng pha day quén.
B3: X4y dung so db trién khai cho mdi pha day quin.
1. DAY QUAN 2 LGP
Ta thyc hién theo cdc budc sau: N
B1: X4c dinh tham s8 cin dung cho vi¢c xdy dung sd dd: 7, q, ag. Xéc

dinh budc bi diy cho phép: %z‘ <y<(r-1)

B2: Phan b8 rinh cho 3 pha

B3: V& lan lugt day quin cho tirng pha, sau d6 suy ra so dd day quin 3
pha.

1. Day quén x&p: thuc hién cdc budc nhut phuong phép trén

VD: Xay dung so d6 trién khai diy quén x&p hai 16p c6 Z =36, 2p = 4
Gidi: Tacé: 1=9,q=3, 0. 4= 20° dién.

Budc bdi diy cho phép: %T <y< (r-—l); 6<y<8chony=7

So d6 diy quan:
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Hinh 1A: So dé khai trién diy quén xép 2 Idp Z = 36, 2p = 4




2. Diy quin séng

Budc quén day:

Ztg .. Z A as
= khi Z = kp, k: s0 nguyén thie =0

y

grSy, s(r—l); y1 budc bdi day, y2 =y - y;

3 : /
) A Y
N: tdng s6 canh tdc dung clia bd day. ' /y. y

N/6: s6 chén: 1 nhénh c6 N/6 canh tic dung y!
N/6: 55 18: 1 nhdnh c6 N/6 + 1 canh téc dung / N /
N

1 nhdnh ¢6 N/6 — 1 canh tdc dung.

Lap badng gdbm 2p cot, 1, u, hang vdi u, 1a s6 Idp ddy. Ghi s6 canh
tdc dung trong mdi 6 cla bing theo nguyén tic.

VD: V& s0 d6 trién khai day quan séng 3 pha 2 16p Z = 24, 2p = 4.
Gidirtacéy=12;y;=5;y,=7; N=48.

Lap bdng:
L4p trén Lép dudi Ldp trén Ldp dudi +Hyz2+ 1)
P N, e, BN e Nhanh 1
2 7 14 19° pha A
3 8’ 15 20° Nhénh 2
pha C
4 9’ 16 21°
5 10 17 22’ Nhdnh 3
.pha B
6 11’ 18 23’
7 12° 19 24° Nhinh 4
8 13’ 20 1’ pha A
9 14° 21 2’ Nhénh 5
10 15° 22 3’ pha C
11 16’ 23 4’ Nhénh 6
12 17’ 24 5 | phaB




Sd db khai trién ddy 1 pha tiéu biéu quin s6ng:

‘-~ ~ N NN ~ N ~.
~ ~. ~,

N N M ™ N
I 11 11
123456789012345678901234
/ P, /\ /‘ k'\.
| ]
A X

Hinh 1B: So 48 khai trién 1 pha ddy quén séng 2 16p Z = 24, 2p = 4

§ 3. DAY QUAN STATOR PONG CO KPB 3 PHA
CO qPHAN SO

Khi q 12 phin s§ c6 hai phuong phdp b6 trf diy quan: theo
Clément va theo Pydo. D3i véi phuong phép cia Clément c6 thé bd tri
cho didy quan mot hay hai 16p. Con phudng phép clia Pydo thich hgp cho
day quén hai 16p.

1. PHUGNG PHAP CLEMENT
1. Day quén 116p: _
B1: X4c dinh tham s8 cdn ding cho viéc xiy dyng sd dé: 1, q, 4.

Viét q duSi dang: ¢ = b +§

Trong d6: b, ¢, d. 14 cdc s& nguyén va phin s6; —3 12 phin s6 t8i gian.

B2: L4p bang s6 x4c dinh s8 rinh cho 3 pha gém 3 ¢t 2p hang.

= N&u (c/d) < 0,5: ghi gid tri b cho mdi 6 trong bing.

» N&u (c/d) > 0,5: ghi gi4 tri b +1 cho mdi 6 trong bang.

s Né&u (c/d) = 0,5: ghi gi4 tri b hay b +1 cho mdi 6 trong bing.
B3: Piéu chinh céc gi4 trj ghi theo bdng dé c6 phin bd ranh bing z.




» Tir 6 diu tién ta ddnh diu *, sau d6 bit ddu d€m ti¥ trdi sang phi,

1‘1’ én xudng dudi mot khodng cdch ding bing s6 cuc 2p, dirng lai

6 ndo ddnh * tai 6 d6. Ti€p tuc thuc hién cho d€n khi vé diing 6
dz‘i

* Trén cing m{t cft ngay hang bén dudi clia céc 6 vira ddnh déu *,
ta ddnh * ti€p.

* Tajcéc 6 di ddnh * ta diéu chinh gi4 tri ghi trong mdi 6 theo quy
tdc sau: |

- Né&u tri s6 ghi trong 6 c6 ddu * 13 b ta chinh thanh b +1
- N&u tri s& ghi trong 6 c6 ddu * 1a b +1 ta chinh thanh b.

B4: Cin ctf theo gid trj trong bang phin bd vira chinh ta xdc dinh phan
b8 rinh cho m&i pha trén mdi budc cyc.

2. DAy quin 2 16p

Ap dung qui trinh nhu trén tit B1 dé’h hét B3 va xem diy 12 phan b8 céc
canh 18p trén bd diy sau d6 ta chon budc boi day: %r <y<t & x4c
dinh vi tri cdc canh tdc dung du6i cia bd déy.

B4: Cin cif theo gid trj vita chon ta dinh ra vi trf rinh chifa canh tc
dung n¥m dudi tuong ng cho bdi ddy. Lin lugt vé tirng nhém bdi day
cho mot pha rdi hoan chinh din tiing pha day quén.

IL. PHUONG PHAP PY30

B1: X4c dinh tham s& cdn diing cho viéc xdy dung sd db: 1, g, aq

Vi€t q dudi dang: g =b +§

-

Trong d6: b, c, d. 12 cdc s6 nguyén va phén s3; % 12 phén s& t6i gidn.

B2: Ciin cif vao cdc gid tri: b, ¢, d ta 1dp nhém s& thit tr theo qui tic sau:
= Vi€t s6 (b+1) thanh c 1an |
* Vi€t s6 b thanh (d-¢) 1an

» X4c dinh s3 lan lﬁp ciia nhém: M = 2Zp = 6dp ;m1a sd pha



* Cin cif s8 nhém dudc thanh lap, ta phin b3 s6 ranh cia mdi pha
dudi mbi budce cyc. :
B3: Chon y tif diéu kién: %r < y <t va phin bé rinh dinh & B2 ta vé& sg

db day qudn hai 16p.

§ 4. TINH TOAN DAY QUAN STATOR PONG CO
KPB 3PHAMATSO LIEU

B1: Xdc dinh cdc tham s6 can thi€t cho viéc tinh todn.
C6 ba loai tham s6 cAn xdc dinh:

> Kich thudc 16i thép: dudng kinh trong cla 16i thép stator Dy; chiéu dai
16i thép stator L; bé diy gong 15i thép stator b,; bé diy ring stator by;
t6ng s8 ranh stator Z.

Hinh dang va kich thuéc ranh:

» Cdc tham s vé€ di€u kién thdng gi6 va cip cich dién. Cic tham s6 vé sd
dd ra day va dau day cho dong cd thudc mét trong céc dang sau:

* Dangra 6 diu: ddu Y hay A
* Dangra 9 diu: ddu Y ndi ti€p hay Y song song
* Dang ra 9 diu: ddu A néi ti€p hay A song song

* Dangra 12 du: ddu theo 1 trong 4 cdch sau Y nGi ti€p, A nbi tiép,
Y song song, A song song.
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» Ciéc tham s0 vé dién:
= COng suit: Pym
= DPién dp: Uy
B2: Phdng dinh s8 cyc 2p thich ting v6i 16i thép dong cd.

Goi 2pmin 12 6 cyc nhd nhat ta c6: 2p,,;, =(0,4+ O,5)—bD—’
£

B3: Lap biéu thifc quan hé tir thong gilta mot cuc tir @ va mat do tr
thong qua khe hd khong khi B,

. D
® = a, (t.L).B;; v6i a; =0,70 + 0,715 12 h§ sO cung cyc tf; 7 = %—’ 1a
p
budc cuc tir; (t.L) 1a dién tich mét cyc t.
B4: Lap biéu thitc quan hé giita m4t d¢ tir thong qua gdng 13i thép stator
B, va mit d tif thong qua khe hd khong khi By:

B, = %™ g y6i K. =0,93 + 0,95 12 hé s§ ép chat 15i thép.
2p.2b, k,

B5: Lap biéu thitc quan hé gilta m4t do tir thong qua réng 151 thép stator

B, va mit do tir thong qua khe hd khong khi B;: B, = (th )B‘, .

B6: Lap bang quan hé giita B;, B, B,

Tuy ¥ chon gi4 tri ciia Byta c6 gid tri clia Bg, B, tuong ung. Cén c
theo gidi han t5i da cho phép clia B, B, d€ tim gid tri cia B, sao cho céc
gid tri B, B, khong vudt cdc gid tri toi da: Bgmax =1,4 (T), Bmax = 1,5(T).

B7: Chon k&t c&u cho diy qudn va tinh hé s& ddy quan

o{+%)
) sin q.—2—
ky =k k, =| ————% (s_in(-y-.90° D
sin(ﬂ) 4
gsin| = |

B8: X4c dinh tdng s6 vong ddy cho mdi pha diy quan:

1"



= KE'Udmpha
#4441 Dk, |
qudn so v8i sitc dién ddng cdm dng trén bd diy cia mbi pha. Kg phu
thugc vao cip cong suit clia dong cd va thudng dugc cho theo quan hé
cda dién tich mit cuc o

vdi K 12 ti s§ gilta dién 4p nhdp vao mdi pha day

1.L(cm?) 15+ 50 50100 | 100+150 | 150 + 400 >400

Ke 0,75+0,86 | 0,86+09 | 0,9+093 | 0,93+0,95 | 0,96+ 0,97

B9: Xdc dinh ti€t di¢n ranh stator, chon h¢ s& 1dp ddy, dudng kinh day
quén khong k& c4ch dién.

Véi ranh hinh thang: di di
d+d 0C
S,=( '2 2)h(mmz). |' ' ] }I\
|
hef | h
V@i rinh qua 1é: ! T e
|
, _
S, = Ghrd, h—ﬁ)+ mi (mm?) ' ﬁ
2 2 8 2 .
' | N,S &

He 55 14p ddy: K, = "“S#

r
-k

Trong d6: n 1 s3 sgi chdp; u, 12 s6 canh tdc dung chifa trong mot ranh;
Scq 12 ti€t dién mot sgi day ké c3 c4ch dién.

Mot s tiéu chudn hé s& 14p diy:

Hinh dang ranh Loai day quin Kia
216p 0,33 +04
Hinh thang hay chit nhit
1168p 0,36 + 0,43
2 16p 0,36 = 0,43
Hinh qua 1é
116p 0,33 +0,48

¢ ia K,S
Ti€t dién day ké ci cdch dién: S, = —“"* (mm?)
, nu,N,

12




Pudng kinh day: d,, =1128,S,_, (mm)

B10: Chon mat 46 dbng dién J va dong dién dinh mitc qua mdi pha diy quan
J=5,5+ 6,5 A/mm? (cdch dién cap A).

J=6,5+ 7,5 A/mm? (cdch dién cdp B).

2
L e = n{m: ).J 2a(A) (2a 12 s8 mach nh4nh song song).

B11: X4c dinh cong suit dinh mic cho dong cd.

Pam = 3U ampha Lampha.1.COSP

M va cos@ (tra bing)

B12: X4c dinh chu vi khudn va khéi lugng diy quin

Xd4c dinh hé s6 K. chiéu dai phin diu néi bdi day, tinh giita hai
ranh lién tiép.
K, = ny{D, +h)

Z
Trong d6 don vi ciia D= h, = K = (mm); y 1a hé s din dai dau ndi, phu
thudc sd cuc 2p.

S6 cyc 2p 2 4 6 |8valénhon8
Y 1,27+1,3 | 1,33+ 1,35 1,5 1,7

L' L

Chu vi khudn dudc tinh theo hé thitc: CV = 2(K.y +L”)

V4i y 1a bude bdi day; L'=L + (5+ 10mm) chleu dai canh tdc dung ldng -
vao rinh

13



Téng chiéu dai cho mdi pha day quan: Ly, = CV.N,.(t3ng s8 bSi/1 pha).
, md?
Khdi lugng day quén: W, = 1.1.(8.9kg/dm3)3.Lp,,a.n.710‘4

Trong d6 [WaayJ= [kg], [Lynal= [dm], [d]= [mm].
B. BAI TAP ¢0 LI GIAI

§ 1.2 DAY QUAN STATOR PONG CO KBPB 3 PHA
CO qLA SO NGUYEN

. DAY QUAN' PONG TAM TAP TRUNG 1 LGP

Bai 1: Xay dung sJ dd diy quin ddng tim tip trung 1 16p. PCKDPB 3
pha c6 s& liéu sau: Z = 24, 2p = 4, géc 1éch pha giita 2 rdnh dau pha la
120° dién.
Bai gidi
z 24

Ta ¢6:7 =— =—=6(rdnh/1 cyc).
2p 4

180° 180°

g=—= g =2 (rdnh/1cyc/1pha). a, = = 30° dién.

z
3

Rinh ddu pha:%r = % = 4 (rdnh).

S6 nhém bdi diy = p nén ddu cyc tit gid (ddu: diu - cudi).

Sd d6 diy quan:

14




12345678901234567890

gt )

——1'
2" —J k 2

2 ﬁ ﬁz
' J

A°z°B S x

Hinh 1.1: So dd khai trién diy quan kiéu déng tam t§p trung 2 mat
phing, 116p Z =24, 2p = 4

Y

Bai 2: Xay dung so d6 ddy quin dong tAm tip trung 1 16p. PCKDB 3
pha c6 s& liéu sau: Z = 36, 2p = 4, géc 1éch pha gitta 2 rdnh diu pha 1a
240° dién.

Bai giai

Tacod:7= 2i = % =9 (rdnh/1 cyc).

Ranh diu pha: —;lr = 4—39 =12 (rdnh).

S8 nhém bdi day = p nén dau cuc tir gid(ddu: dau — cudi).

So d6 day quin:

15



W -
(N S

f( % N

123456789012345678901234567890123456

LU (D)
1' /J K / 1-
2! - 1)
1 = N ==
4 S

A !Y B °Z °c °Xx

Hinh 1.2: So dd khai trién ddy qudn ki€u d6ng tim tip trung 2
mgt phing, 116p Z = 36, 2p = 4

IL DAY QUAN PONG KHUON TAP TRUNG 1 LGP

Bai 1: Xy dung sd dd ddy quan déng khuén tap trung 1 16p. PCKDB 3
pha c6 s8 liéu sau: Z = 24, 2p = 4, g6c l&ch pha giita 2 rinh diu pha 12
120° dién.

Bai gidi
Tacé:r=2 =23 _6anh/1 cwc). g == =8 =2 (ranh/1cyc/1pha).
2p 4 : 3.3
0 0
a, = 180 _ l% =30° dién. Rinh diu pha: %r = % = 4 (rdnh).
T

S& nhém béi ddy = p nén diu cyc tit gid(ddu: ddu - cudi).

S d6 day quan:

16
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©A EbB oC ’ hX OY

“Hinh 1.3: Sa dd khai trién ddy quin kiéu déng khuén t4p trung,
| 116p2Z=24,2p =4

Bai 2: Xay dung so d6 day quin ddng khuon tap trung 1 16p. PCKPB 3 pha
c6 s0 liéu sau: Z = 36, 2p = 4, géc léch pha gifta 2 rinh diu pha 1a 240° dién.

Bai giai:

Ta c6:7=— =28 9 (ranh/1 cwc). g=Z =2 = 3(ranh/1cuc/1pha).
- 2p 4 3 3
Q= 180 =E;9(—).i- =20"dién. Ranh diu pha: -‘-;—z' = 4?9 =12 (rdnh).
T

S8 nhém bi diy = p nén ddu cuc tir gid (ddu: ddu — cudi).

So db day quan:

1 1
295 2
3 |7 3
12345678901234567890123456789012 3456
1 1
25 Z 2
3' 3|
4 4
UA bY . OB 7 CO UX

Hinh 1.4: So dd khai trién diy quan kiéu déng khudn t4p trung,
' 116pZ=36,2p=4
17



IIL. DAY QUAN PONG TAM PHAN TAN 1 LGP
Bai 1: X4y dung so dd diy qudn ddng tdm phan tdn don gidn 1 16p.
PCKPB 3 pha ¢6 s8 liéu sau: Z = 24, 2p = 4, géc 1éch pha giita 2 rinh
diu pha 12 120° dién.
Bai giai:

Z

Ta cé:r=—=£‘}—6(ranh/1 cuc).g=
2p 4

UJIO\

=2(ranh/1cyc/1pha).

wlﬂ

T4ch q thanh q;. g2 v6i: g, =q, ===1; q, =ﬁ =1—86(£ =30" dién.
T

0 he

Rinh diu pha: %2’ = ? 4 (ranh).

S& nhém bdi day = 2p nén dau cuc ti that (d4u: dau dau — cudi cudi).
Sd dd diy quan:

1 ’ 1
) N N e N )
N [ N\ ( ( -
= Y ( N\ O N\ 3
- 123456789012345678901234
1' e AN A N A\, 1
7 A M \. \. v \_2.
4 ] 4
5 5
S A °7 oB FLC UX, Sy

Hinh 1.5: So da khai trién day quan dong tam phan tin don gidn,
2=24,2p=4

Bai 2: Xiy dung so d6 diy quin dong tim phén tén don gidn 1 16p.
PCKDB 3 pha ¢6 s6 liéu sau: Z = 36, 2p 4, géc 1éch pha gilta 2 rdnh
dau pha 1a 120° dién.

18




Bai gidi:

Ta c6:7=—- =§é =9(ranh/1 cyc).q =z =2 =3(rdnh/1cyc/1pha).
2p 4 3 3
Téch qthanhq; g2 v6i: q1 =2,q,=1.
0 0 .
a, = 180" _ 180 =20° dién. Rinh ddu pha:3r=39—=6(rﬁnh).
T 9 3 3
S8 nhém bdi day = 2p nén dau cuc tir that (dau: diu diu — cudi cudi).
So d6 diy quan:
1- 1
2 N N [ N N ([~ 2
3 (. ) ([ N
[ ( ) ;
I 11 ] 11[
123456789012345678901234567890123456
1' A \L kL T
2 N > . ¥§
3 A '
A N N v
5'_‘ 5
Az B C "X °Y

Hinh 1.6: So dd khai trién dy quan kiéu dong tim phén tin don gidn,
Z=36,2p=4

IV.DAY QUAN PONG KHUON PHAN TAN 1 LGP

Bai 1: X4y dung so d5 diy quin dong khudn phin tdn don gidn 1 16p.
DCKDB 3 pha ¢6 s6 liéu sau: Z = 24, 2p = 2, géc 1éch pha gita 2 rinh
diu pha 1a 120° dién.

Bai gidi:

12

z =—=4(ranh/1cyc/1pha).

Ta cé:r=—=%=12(rﬁnh/1 cuc), g=

Wil

Téch q thanh q;.q, v6i: ¢, = ¢, = -‘2’- =2;
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N 180° _ 180°
T 12

Rinh dau pha: %z‘ = % = 8 (rinh).

=15° dién.

S6 nh6m bdi day = 2p nén ddu cuc tr thit (d4u: ddu ddu - cudi cubi).
Sd db day quan:
1

6

=1

23456 78901234567890123 4

%%l'

——

9 I 9
A 2 B & X o C J) Y
Hinh 1.7: So dg khai trién ddy quén ding khuén phan tin don gidn,
2=24,2p=4

Bai 2: X4y dung so d6 diy qudn ddng khuén phin tin méc xich 1 18p.
DCKPB 3 pha c6 s6 liéu sau: Z 24 2p =2, géc 1€ch pha giita 2 ranh
dau pha 12 120° dién.

Bai gidi: Nhu trén. Sd dd day quén:

123456 78901234567 890123 4

SO
= =====E =r

9 =,
A 2 oB X LC oY

’

Hinh 1. 8 So dé khai trlen day quan dong khuén phan tan méc xrch
Z=24,2p=4 .
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Bai 3: X4y dung so d5 diy quin ddng khudn phin tdn don gidn 1 16p.
PCKDB 3 pha c6 s6 liéu sau: Z = 36, 2p = 4, géc 1éch pha giita 2 rinh
ddu pha 1a 240° dién.

Bai gidi:
z 36 9
Ta ¢6:7=—="—=9(rdnh/1 cyc). g =— == =3 (rdnh/l1cyc/1pha).
2p 4 3 3
Tachqthanhq qxvéi: q1=2,q2=1.
0 0
= 180 _ 180 — 20° dién.

T
Rénh diu pha: %T = 4—39 =12 (rinh).

S6 nhém bdi day = 2p nén d4u cuc tiY that (dau: ddu dau ~ cudi cudi).

S d6 day quan:
1

I~ M~ N~ 1
: NN A
\l 4
123456789012345678901234567890123456
ll// // // 1 - /// .
1 b 11 — L
4,6/ ’: L1 = o g 4
7—_ l T
oA OY oB 2 C le

Hinh 1.9: So dd khai trién pha diy quan kiéu déng khudn phén tin
don gidn, Z = 36, 2p = 4

Bai 4: Xay dung sd d6 day quan déng khudn phin tdn méc xich 1 16p.
DCKDB 3 pha ¢6 s0 liéu sau: Z = 36, 2p = 4, géc 1éch pha giita 2 rinh
ddu pha 1a 240° dién.

Bai gidi: Nhu trén.

So d6 day quin:
CTRUONG BHOL ~KTON,

MHVFrﬁ
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1

Ny Sy Sy Ny Ry e Ry Ny Ry Ny e, Ny Ny Ny 1
SN NSNS .
123456789012345678901234567890123456

. J '
1' — ] 1A - ]
-~ - - T - [
= = is%/é = = 4
= - i
7 . 7
uA oY oB z OC OX

Hinh 1.10: So dé khai trién pha diy quan kiéu dong khuén phén tén
méc xich, Z = 36, 2p = 4

V.DAY QUAN XEP 2 LGP

Bai 1: Xay dung so d6 day quan x&p. PCKPB 3 pha c6 s6 liéu sau: Z = 18,
2p =2, g6c 1éch pha giita 2 rinh diu pha 13 120° dién.
Bai gidi:

Tacé:r=—= 1—28 =9(rdnh/1 cyc). g=—= % = 3 (rdnh/1cyc/1pha).

Wl

=

2p

180° _180°
(4

d

=20° dién. Rinh d4u pha: %r = —23—9 = 6(rdnh).

Budc bdi diy cho phép:%rs ys(z'—l). 6<y<8chony=7.

S6 nhém bdi diy = 2p nén diu cuc tit that (ddu: diu dau - cudi cudi).

Sd d6 day quén:
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12345 67 12345 67

°B "X °¢c °Y
Hinh 1.11: So dd khai trién diy quan xép 2 I6p, Z=18, 2p = 4

Bai 2: Xay dung sd d6 day quan x&p. PCKDB 3 pha c6 s0 liéu sau: Z = 36,
2p = 4 géc 1&ch pha giita 2 rinh diu pha 12 120° dién.

Bai gidi:

Tacédir=-—"= 36 =9(rdnh/1 cuc). g =z =2 =3(rinh/1cuc/1pha).
2p 4 3 3
0 0
a, = 1807 % =20° dién. Rinh diu pha: %r = 332 = 6(rinh).
T

Budc bdi diy cho phép:%rs ys(r—l). 6<y<8chony=7.

S6 nhém bi diy = 2p nén d&u cyc tir that (dau: dau dau — cudi cudi).

So dd day quan:

'1'2'3’456'78_9_012 34 567 890123 45678901234 56

NS

2'3'4'567

Hinh 1.12: So dé khai trién ddy quan xép 2 16p, Z = 36, 2p = 4
23



VL. DAY QUAN SONG 2 L6P

Bai 1: X4y dyng so d6 diy quin séng. PCKPB 3 pha c6 s& liéu sau:
Z =36, 2p = 4 géc 1&ch pha giita 2 rinh d4u pha 12 120° dién.

Bai gidi:
r=—2 = ﬁ =9
2p 4
Budc quin dﬁy:y=%=%=18 —i—rSy, S(‘r—l);65y| <8
Chony =7, y2=y-y1=18-7=11
Lap bang:
+(yz2+1)
Ldp trén Ldp dudi Léptrén | L&p dudi
1 Y g 2y g9 EY 96 t Nhah 1
— 2 9 20 . 27 *| phaA
3 10° 21 28’
4 11’ 22 29’ Nhénh 2
5 12° 23 30° pha C
6 13’ 24 r
7 14’ 25 32’ Nhinh 3
8 15° 26 33 pha B
9 16’ 27 34’
10 17’ 28 35’ Nhénh 4
11 18’ 29 36’ I pha A
12 19’ 30 1
13 20° 31 2 Nhanh 5
14 27 32 3 pha C
15 22 33 4
16 23 34 5 Nhénh 6
17 24 35 6’ pha B
18 25’ 36 7
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Sd @ 1 pha diy quan séng:

SN

123456 78 9012 34 567 89 0123 456 78 9012 34 56

Hinh 1.13: So dé khai trién diy quén séng 2 16p, Z = 36, 2p = 4

So db diy quan séng 3 pha:
12 3\4\5 67

Hinh 1.14: So dé khai trién diy quén séng 2 I6p 3 pha, Z = 36, 2p = 4

Bai 2: Xay dung so dé day qun sng. DPCKDB 3 pha c6 s6 ligu sau:
Z =36, 2p = 6 g6c 1éch pha giita 2 rinh dau pha 12 120° dién.

Bai giai:

Z 36 _

r===2"=6;Budc quindiy:y=—="—= 12
2p 6 Wan Yy =573

%z‘SylS(z‘—l);45y1SSchQny1=5,y2=y—y1=12-5=7
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Léap bang:

+(y2+ 1)
Lép | Lép~| Lép | Lép | Lép | Lép
trén | dudi | tén | dusi | wen | dusi
115 6 b3 131,18+ 25 *bz 300 | 4] Nhénhl
Lol 2 | 7 | 14 | 19 | 26 | 3U ;‘:‘,Ah ,
) , ; an
3 8 15 20 27 32 Dhe
4 9’ 16 21° 28 33’ Nhich 3
; , ; an
5 10 17 22 29 34 Pha B
6 11° 18 23’ 30 35’
Nhsnh 4
7 12° 19 24’ 31 36’
. Pha A
8 13° 20 25° 32 1’
9 14’ 21 26’ 33 2’ Nhénh 5
10 15° 22 27 34 3’ Pha C
11 16’ 23 28’ 35 4’ Nhanh 6
12 17’ 24 29’ 36 5’ Pha B

Sd d6 1 pha diy quan:

RV

12 3456 78 9012 34 567 89 0123 456 78 9012 34.56

,_/ ,

Hinh 1.15: So dé khai trién ddy quén séng 2 I6p pha B, Z = .;:'6, 2p=6
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So d6 day quin 3 pha:

RERERS

Hinh 1.16: So do khai trién ddy quan séng 2 I6p 3 pha, Z = 36, 2p = 6

§ 1.3 DAY QUAN STATOR PONG CG KPB 3 PHA
CO qLA PHAN SO

L. DAY QUAN 1 LGP THEO PHUGONG PHAP CLEMENT

Bai 1: Xay dung so d5 diy quén 1 16p q phén s8 theo phuong phdp
CLEMENT ctéia PCKDB 3 pha c6 s6 liéu sau: Z = 30, 2p = 4, 2 rinh diu
pha 1éch nhau 120° dién.

Bai gidi:
r=i=£ 7,5 (ranh/1 cyc).
2p 4
7 15
q=§ T =25=2+— (ranh/lcu’c/lpha)b 2,c=1.d=2.
Lap bdng
A |[C |B A |C |B A |Cc |B
2 12 |2 2" 12 |2 3 |12 |2
2 2 2 | —= |27 |2" |2 — |3 |3 |2
2 12 |2 2 2" |2 2 |3 |3
2 |2 |2 2 |12 |2 2 12 |3
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Phin b rinh stator cho 3 pha:

ll}:nh llih 4|C5 6]|37 . Bubcewel
a .
Rinh (89 [10 |11 [12 [13 J14 |15
Pha A c B —_— Budc cuc 2
ll:::h 16 117 18 |1(9: [20 |21 |2§ [ 23 Bude o3
Rinh (24 [25 [26 [27 [28 [29 [30
Pha A C B ———— Budccuc4
0 0
oy 180 180
T 12

S8 nhém bdi = p. Nén ddu cyc tir gia (ddu: ddu — cudi).

Sd db day quan:
1
23 1

23456789012345678901234567890

\
Y

Hinh 1.17: So dd khai trién déy quén 1 16p q phan s6 theo phuong
phap CLEMENT, Z =30, 2p = 4

Bai 2: Xdy dung so d6 ddy qudn 1 16p q phan s§ theo phuong phdp
CLEMENT ciia DPCKDB 3 pha c6 s0 liéu sau: Z = 42, 2p = 4, 2 rinh ddu
pha léch nhau 120° dién.
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i42

T= =—=10,5(ranh/1 cyc).
2p 4 ,
q =§=1%—5 =35= 3+%(ranh/1cqc/1pha). b=3,c=1.d=2.
Lap bdng:

A iC |B A |C |B A |C |B
3 |3 |3 3713 {3 4 |3 |3
3 |3 [3 |— {3 3|3 |—» |4 |4 |3
3 |3 |3 3 (3" |3 3 14 |4
3 |3 |3 3 (3 |3 3 |3 |4

Phin bd rinh stator cho 3 pha:

Ranh [1{2[3]4]5{6|7]8]|9]10 » Budc cyc 1

Pha A C B

Ranh | 111213 |14 ]15]16]17]18]19]20] 21

Pha A C B | —»-Budc cyc 2

Rinh [22]23[2425{26[27(28]29 (303132

Pha A C B —» Budc cuc 3

Rinh |33[34[35]36]37]38[39]/40]41]42

Pha A C B ——»Budc cuyc 4

180° 180°

ad = =
. 10,5
(d8u: d4u - cudi).

=17° dién. S& nhém bdi = p. nén déu cifc tir gid

So db diy qudn:
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Hinh 1.18: So dd khai trién ddy quan 1 Idp q phén sé theo phuong
phdp CLEMENT, Z=42, 2p = 4

II. DAY QUAN XEP 2 LGP THEO PHUGNG PHAP CLEMENT

Bai 1: Xay dung sd db day quan x€p 2 16p q phan sd theo phuong phép
CLEMENT ctia PCKPB 3 pha c6 s6 liéu sau: Z = 30, 2p = 4, 2 rinh diu
pha 1&ch nhau 120° dién.

Bai gidi:
r=i=§=7,5(ranh/1 cuc).
p 4
75 1.
q=—=-3—=2,5=2+5(ranh/1cuc/lpha).b=2,c=1.d=2.
Lip bang
A |C |B A |C |B A |C |B
2 {2 |2 2" 12 |2 , 3 |2 |2
2 12 |2 | —— |27 |27 |2 — > |3 |3 |2
2 12 12 2 2" |2 2 (3 |3
2 12 |2 2 |2 |2 12 |2 |3

Phan bd rinh stator cho 3 pha:
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Ranh |1]2]3[4]5]6]7 . Bubcoye 1
Pha A cC | B
Rinh [8]9]10 |11 [12 [13 {14 |15 e o 2
Pha A C B _|—————*> Buwccw
Ranh |16 |17 |18 19 [20 [21]22]23 B o 3
Pha A C B —— Budecye
Rinh |24 |25 [26 |27 [28 |29 |30
Pha A C B ——————» Bubccuc4
180° 180° 0 2
a, ———7—15 dién. Budc boi day cho phép: —3—Z'< y<T7.
T

5<y<17,5. Chon y = 6. S6 nhém bdi = 2p. Nén dau cuc tir thit
(d3u: ddu dau — cudi cudi).

So db day quan:

1234 56

Hinh 1.19: Sa dé khai trién diy quan xép 2 I6p g phan s& theo
phuong phdp CLEMENT, Z = 30, 2p = 4

Bai 2: X4y dyng so d5 day quan x&p 2 16p q phin s6 theo phuong phép
CLEMENT cta PCKDPB 3 pha c6 s6 liéu sau: Z = 42, 2p =4, 2 rdnh diu
pha léch nhau 120° dién.
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W W |w|w |
W W W fw

10,5

>

- =3,5=3+%.yayb=3,'c= 1.d=2.

- .

*

*

W W W W

Phén bg ranh stator cho 3 pha:

WIW LI~

wa s |wlA
&b |w|w|w

Rinh

1{2]3]4

5167

8|9 10

Pha

A

C

B

Ranh

11/12]13]14

15| 16

[17]18]19]20]21

Pha

A

C B

Réanh

222324

25|26 | 27

[28]29[30]31]32

Pha

A

C

B

Ranh

333435

36 |37 38

3940|4142

A

C

B

Pha

a,

_ 180° N 180°
T 10,5

» Budccuc 1

— Budc cuc 2

—» Budc cuc 3

—— Budc cuc 4

=17°dién. Budc bdi diy cho phép:%z‘ <y<rt.

5<y<175.Chony= 6. S8 nhém bsi = 2p. Nén diu cyc tir thit
(dau: d4u diu - cudi cudi).

Sd db day quén:
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12345678 12345678

IR (R R HEERER
78901234567890%2
! il

OC JX oY

2
il
!

A
0123 456
Wi

' ;536?7189
llC:sJ

AXK

/i

Hinh 1.20: So dé khai trién diy quan xép 2 Ip q phén sd theo
phiong phip CLEMENT, Z =42, 2p = 4

III DAY QUAN XEP 2 LGP THEO PHUGNG PHAP PY50

Bai 1: Xay dung so dd diy quin x&p q phin s6 theo phudng phép Pydo
ctia DPCKDB 3 pha ¢6 s6 liéu sau: Z = 27, 2p = 4, 2 rinh dau pha 1éch
nhau 120° dién.

Bai giai:

=i=2=6,75 =£=@=2,25=2+1,V$yb=2,c=l.d=4.
2w 4 3 4
Lip nh6ém: 3222. S3 14n lip: M =%=%=3.

Chudi s6 tudn hoan x4c dinh phan b8 ranh cho 3 pha.

w
[\8)
(8]
N
w
N
[\
[\S)

3 2 2 2

A|l|C|B|A|C|B]A|JC|B|]A|C

Phin b ranh cho 3 pha:
Rinh | 1 |2 (3 ]4]|5]6]7 B e 1
Pha A C B > Bude cye

Rinh | 8 | 9 10|11 [12]13] 14

—— Budc cyc 2

Pha A C B
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Ranh | 15| 16 | 17 [ 18 | 19 | 20 | 21

Pha A C B ——— Budc cyc 3

Ranh | 2223 [ 24 [25[ 2627 » Budc cuc 4
Pha A C B

Budc boi diy cho phép:%‘r <y<71.45<y<6,75.Chony=>5

S6 nhém bdi = 2p. Nén ddu cuc tir thit (ddu: diu dau — cudi cudi).

123 45

H
'_)A))AJ

: 1| 2'3' 4'5'
i 6'
! !
X OY .

Hinh 1.21: So dé khai trién diy quén xép 2 Iép q phén sd theo
phuong phap PYS0, Z =27, 2p = 4

Bai 2: X4y ding sd d5 diy quan xép 2 16p q phan s6 theo phuong phép
Pydo ciia DCKDB 3 pha c6 s liéu sau: Z = 45, 2p = 6, 2 ranh ddu pha
1&ch nhau 120° dién.

Bai gidi:
W g5, =ET0 o5 g4 ihogc=1.d=2
2p 6 3

Lap nh6m: 3 2. S 1in lap: M—%=§—'2§=9

Chudi s8 tudn hoan x4c dinh phin b3 ranh cho 3 pha.

3(2(3(2(3(2)3]2}3}2}3([2}3

[\®]
W
[\
W
[\®]

clelalc|Blalc|B|A|lC|B|A|C|B|A|C|B
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Phan b6 rianh cho 3 pha:

Rinh |1]2[3[4[5]6][7]8 .
Pha A C B o
Rinh |9 [10[11[12]13]14]15

Pha A C B

Rinh |16 |17 |18 [ 1920212223 ,
Pha A C B

Rinh |24 25]26]27]28[29]30 S
Pha A C B

Rinh |31]3233[34][35[36[37]38

Pha A C B

Ranh |39 [40 [ 41] 4243|4445 R
Pha A C B

S8 nhém bdi =

So d6 day quan:
123 456

Budc cuc s6 1-

» Budc cuc s§ 2

Budc cuc s 3

Budc cyc s6 4

——> Bu6ccucsd 5

Budc cyc s8 6

Budc bdi day cho phép:%r £y<7.45<y<6,75.Chony=6

2p. Nén dau cyc tir that (ddu: diu ddu - cudi cudi).

Hinh 1.22: So dd khai trién ddy quin xép 2 I6p q phan sé theo
phuang phap PY60, Z = 45, 2p = 6
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8 1.4 TINH TOAN DAY QUAN STATOR PONG CO
KDB 3 PHA MAT SO LIEU

Bai 1: Cho 16i thép KPB 3 pha, do WESTINGHOUSE. CORP sdn xuft
¢6 kich thue 101 thép nhu sau:

" Pudng kinh trong cla 16i thép stator D= 150mm. ?
Chiéu dai 161 thép stator L = 88mm. /N
B& diy gong I6i thép stator bg = 18,5mm. | || :[9
Bé diy ring stator b, = 6mm. 21 s TN
T8ng s8 rinh stator Z = 36. -{— + —
Trén I lich mdy c6 ghi cdp cong suit dong cd 1 \l

Pgm = SHP; A/Y: 220/380. Tan s0 60Hz; 2p = 4.

a. Tinh lai s6 liéu day quén theo bing If lich m4y nhung tai tins§ f
= 50 Hz.

b. Tinh lai s& ligu day quin nhing 2p = 2.
Bai gidi: '
a.Tinh lai & liéu diy quén theo bing li lich m4y tai tdn s8 f = 50 Hz.
B1: Xdc dinh cdc tham s& cén thiét cho viéc tinh todn. Cho § ddu bai
B2: Phdng dinh s6 cyc 2p thich itng vdi 13i thép dong ca.
Goi 2Pmin 12 s6 cuc nhd nhét ta c6:
2Pin = (o,4+o,5)— (0,4+0 s)i(; =3,24+4,05. Chon 2p = 4.

8

B3: Lap biéu thitc quan hé tY thdng gifa mot cyc ¥ O va mit dé t
thong qua khe hd khong khi By :

D, 7.150

T=—o (12 budc cyc tiY).
2p
rL= ’;D L g 250 88 = 10362mm? (dién tich mt cyc ).
P
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® = a,(1.L).B; = 0,7.10362.10°B, = 7,2534.10°B,
V@i a;= 0,7 + 0,715 hé s8 cung cyc ti. Chon a,=0,7

B4: L4p biéu thitc quan hé gita m4t 9 tir thdng qua gbng 101 thép stator

Bg va mit dg tir thong qua khe hd khong khi B, :

® 7,2534.10.B,
B =
¢ " 2b, Lk, ~ 2185.10°.88.10°

=2,23.8, (1)

Vdi K. =1 hé s8 ép chit

B5: Lap biéu thic quan hé giita mat do i théng qua rdng 15i thép stator

B, va mat dd tir thong qua khe hd khong khi B;.

Dt 7.150
B B; =———B, =2,18B,. 2
’ (Zb J 36.6 s @

B6: Chon Bgmax =1,4 (T), Brmax = 1,5(T). Thay vao (1)va(2)
Ta ¢6 B, = 0,62(T). Nén @ = a;(t.L).B,= 0,7.10362.10°B,

=7,2534.103.0,62 = 4,49.10” (Wb)

B7: Chon két ciu cho ddy qudn va tinh hé s& ddy quén:
Chon ddy quén 1 16p, dang dbng khudn don gidn. k, =

: ( a,,) ( 20)
sin q.—2— sin 3.7
k, =k = =0,9615

iq reT -
q sin(ﬁ) 3.sin(§)
2 2

0 0
Véi z‘=£=———= ; q=£=2=3, a, = 180 = 180 =20° dién.
2p 4 3 3 T

B8: X4c dinh tng s& vong diy cho mbi pha diy quén:

Tinh K, = (M)@ 03,62 -100)+0.9 = 0,902

’ 150-100
(tra bing 9 tr103 - CNTT va SCMDP tip 1)
K. U,
E-V dmpha 0,902.220 207 (vong)

M T 444 f Dk,  4,44.50.4,49.10°.0,0615
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Mot pha ¢6 6 bSi vay s6 vong mdi bdi: N, = —2—(6)—7 =34 (vong)

B9: X4c dinh tiét dién ranh stator, chon hé s& 14p ddy, dudng kinh ddy \
juéin khong 16p trdng men. |

V@i rinh qui 1€:

2 2
s,{éﬂth_ﬁ}f al’ =(7+‘°I19-9) 710 _ 15825 (mmd)
2 2 8 2 2 8

Ch(_)n k]d = 0,46

_K,S, 04615825

Tiét dién day ké ca cich dién: S, = = =2,14 mm’
nu,N, 1.1.34

Pudng kinh diy d, =1,128JS_c: =1,128\/§,1_4 =1,65 mm. Dudng
kinh day ddng trdn d = deq- 0,05 = 1,65 — 0,05 =1,6 mm

Chon 2 sgi chﬁp vi dudng kinh dy dcs = 1,6 1,4 mm. Pudng kinh.
diy thay thé d, = —= = —== 1,13 mm. Chon dyeq = 1,15 mm (tinh

ludn cdch dién).
2
Kiém tra lai hé s6 14p ddy:S,, = (E—%S—) =1,038 mm?

Hé s6 1dp ddy: K, = nu, Ny Sy 21341038 0,446 < 0,46 (thod)

S 15825

Vay chon diy quin 2 sg¢i chdp dudng kinh dea = 1,15 mm 1 pha
chia 6 bdi mbi bdi 30 vong.
B10: Chon mit 49 dong dién J va dong dién dinh mifc qua mdi pha diy
quin:

J = 6,5 A/mm? (cdch dién cdp A)

2 2
Lo = n{ﬁ;—}Jla =2. ”'l’l 6,5.1=1235(A)

Trong d6 2a 1a s6 mach nhénh song song.
B11: X4c dinh c6ng sudt dinh mic cho dong co.
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Chon n = 85,5%,cos¢ = 0,81

(tra bing 9 tr113 - CNTT va SCMP tap 1)

Pam = 3Udmpha Lampha-N-cO50 = 3.220.12,35.0,855.0,81 = 6 (kw)
B12: X4c dinh chu vi khu6n va ki lugng diy quan

Xdc dinh hé s6 K chiéu dai phan dau ndi boi day, tinh giita_ ha1
ranh lién ti€p.

ny{D, +h) _ 71,35(150+21) -
Z 36

trong d6 y = 1,35 hé s6 din dai diu néi

K, =

=20 mm:

Chu vi khudn dugc tinh theo hé thifc: .
CV =2(KL.y +L’) = 2(20.9+96) = 552mm = 55 cm

V6iy la budc bdi diy: y=t=9,L’=L + (5+ 10mm) = 88 + 8 96
mm chiéu dai canh tdc dung 16ng vio rinh

T8ng chiéu dai cho mbi pha diy quén:
Lpna =CV.Np, =55.214 = 1177 dm.

L L
K
Khéi lugng day quén:
- ARG

2
W, =1.1(8.9%g/dm*)3.L , n =107 =11.893.1177272—10% =65 (kg)

Béng t6m tit k&t qua:
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Diy quén
¢ A e
31;)0 iﬁ;tg T6cdon |Dudng kinh ffgﬁ‘
; (vong/phiit)|ddy deg(mm)| o © So 48
(2) | Pam(kcw) (2 sdi chap) | @
T (kg)
Diy qudn déng khudn,
116p:t =9, q=3,rdnh
4 6 1500 1,15 6,5 diu pha = 6.
Céch ddu: cyc gid

b.Tinh lai s& liéu ddy quén theo bang li lich mdy nhung chon 2p =2
B1: Cho & ddu bai |

B2: Chon 2p = 2.
B3 gD 7150, D, 710 ee 20724mm’

2p 2 2p 2

@ = a, (r.L).B, = 0,7.20724.10°B, = 14,5.10°B,
-3

B4: B, = © ___ 143 -‘?, -Bs —=4458;, (3)

20, L), 2.185.107°.88.10
vdi K.~ 1 hé s6 ép chit

7Dt 7.150
B5: B, =| 2— |B, = B, = 2,1805B;. 4
’ (Z.b,) ’7 366 ° : @

B6: Chon Bgmax = 1,4 (T); Brmax = 1,5(T). Thay vao (3) va (4)
Ta c6 By=0,3(T). Nén ® =0, (t.L).By= 0,7.20724.10°B,
=14,5.10°.0,3 =4,35.10° (wb)
B7: Chon diy quén 1 16p, dang ddng khudn don gidn. ky = 1

' sin(q.gzi) sin(6.%)
ky =k, = = =0,956.

(a,)| .. 10)
%\ | 6.sinl —
qsm( > ) sm( >
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18 180° 180°
—=6;gd= =
3 T 18

=10°dién.

0,93-0,9

BS: Tinh X, =(150 T

)(103,62 ~100)+0.9 = 0,902

N Ky U gmpha _ 0,902.220
™ 444.f Dk,  4,44.60.4,35.107.0,956

1 pha c6 6 bdi vdy s vong mdi bsi: N, = 1—?— =30 (vong).

=179 (vOng).

B9: Véi rinh qud 1é:

2 2
S,=(M2-Ih--di)+ - =(7+1°X19—1—°)+”'1° =15825 (mm?)
2 2 )78 2 2) 8 ;

Ch(_)n km = 0,46

K,.S, 046.158

=242 mm?
nu N, 1130 '

Tiét dién day ké ca cdch dién: S, =

Pudng kinh diy d_, = 1,128,/Scd = 1,128\/2,42 =175 mm. Pudng
kinh ddy dong trdn d = dcq- 0,05 = 1,75'— 0,05 =1,7 mm

Chon 3 sdi chip vi dudng kinh diy d.q = 1,72 1,4 mm. Pudng kinh

, 1,7
ddy thay thé d, = N = i = 0,98 mm. Chon dyq = 1 mm (tinh ludn

cach dién).
Y4 ) . A R A ”.12 2
Ki€m tra lai hé€ s0 lap day: S, , = el 0,783 mm

nit, Ny Sy _ 31300783 40c 046 (thod)
S 15825

r

Hé s0 1ap day: K, =
Viy chon diy quin 3 sdi chdp dudng kinh deg = 1 mm 1 pha chita 6
- bdi mdi bdi 30 vong.

B10: Chon J = 6,5 A/mm? (céch dién cip A)

2 2
Idmpha = n{%)JZa =3. ”.0,95

6,5 =13,81(A).



B11: Chon 1 = 88% va cosg = 0,91
Pam = 3Udampha Iampha.-1.cOs@ = 3.220.13,81.0,88.0,91 = 7,3 (kw)

zy{D, +h,) _#.135(150+21)
v/ 36

Trong do’y = 1,35hé s6 din dai dau ndi

B12: K, = =20 mm

Chu vi khudn dudc tinh theo hé thifc:

CV =2(KL.y +L’) =2(20.184+96) = 912mm = 9,1 dm
Véiy=1=18,L’=L + (5+ 10mm) = 88 + 8 =96 mm
Lpha = CV.Np =9,1.180 = 1638 dm.

Khéi lugng diy quan:
W, =1.1(8.9kg/dm’)3.L, .n—ﬂg—IO"‘ =1,1.8,9.3.16383. ”04952 107 =10(kg)
Bing t6m tdt k&t qua:
Diy quin
(2'p) Py (kW) (vong/phut) deg(mm) qu Sodo -

(3 sgichdp)| (kg)

Day quén dong khudn,
2 | 73 3000 1 10 |116p:t=18,q=6,
ranh ddu pha=6

Bai 2: Cho 156i thép PCKPB 3 pha, do Tiép Khic sin
xuit c6 kich thuéc 16i thép nhu sau: Dy= 90 mm; L =110
mm; by = 10 mm; b, = 3,6mm; Z = 36. Xdc dinh s liéu
cho bd didy quén stator, n€u mudn dong cd vdn hanh
vdi cap dién dp 220/440.

a. Pau A ndi ti€p — A song song.

b. PAu Y ndi ti€p — Y song song.
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Bai gidi:
a. Pau A néi ti€p - A song song. Ugp pha = 220 V
B1: Cho & diu bai
. D ,
B2: 2p.. =(0,4+ 0,5)b—' =(0,4+ o,s)?—g =3,6+4,5 Chon 2p = 4.

&

7D .
B3: 7= 0. D790 10— 777 imm.
2p 4 2p 4

® = 0, (1.L).B, = 0,7.7771.10%B, = 5,439.10°B,
Véi a;=0,7 + 0,715 hé s6 cung cuc tit. Chon a,= 0,7
0] 5,439.107.B,

B4: B, = - =2472.B; (1
¢ 20b,.Lk,  2.10.107.110.107 s
V6i K.~ 1 hé s6 ép chit
Dt 7.90
BS:B, =| — |B, =——— B, =2,1805B,. 8
’ [Z.b,] ® 3636 ° o ©

B6: Chon Bgnux =1,4 (T), Brmax = 1,5(T). Thay vao (7) va (8) ta cé6:
B,=0,56(T). Nén @ = a, (.L).B, = 0,7.5439.10*B,
' =2,13.10" (wb)
B7: Chon két cdu cho diy quan va tinh hé s6 diy quan:

Chon day qudn 1 18p, dang dong khudn don gidn. k, =1

sin(q.gzi) sin(3.2—20J
ky,=k,.= = =0,9615.

(e . 20)" ’
— 3.sin| —
qsm( > ) 1n( >

0 0 ‘
Veir=Z2=30_9,0-T.2_3, 4 1B 189 _ 500 ien.
“2p 4 33 r 9 -
B8: Tikh K,:.=(0’9 086)(777 50)+ 0,86 = 0,88.
100-50
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v o KU _ 0,88.220
P 444.f Ok, 444.502,13.107.09615

=425 (vOng)

Mbt pha c6 6 bdi vy s6 vong mdi bdi: N, = 12—5 =70 (vong)

BY: S, = (d' ;dz )h = (4’6;6’2}14 =399 (mm?)

Chon kyg = 0,46.

K,S, 046399
nu N, 1170

r

Tiét dién day k€ ca cach dién:S,, = =2,622 mm®

Pudng kinh diy d, = 1,128,/S-cd = 1,128,/2,622 =1,826mm

Pudng kinh diy déng trdn d = dce- 0,05 = 1,826 — 0,05 =1,776 mm
Chon 3 sgi chip vi dudng kinh ddy dcq = 1,776 2 1,4 mm_

: , d 1,776
Pudng kinh diy thay th d, = —= = 2>—==1 mm
XMy A =R
Chon dyeq = 1,05 mm (tinh ludn cdch di€n).
2
Kiém tra lai hé s6 1dp ddy: S, = (” : 1::’5 ) = 0,865 mm>

nu,N,S, 3.1.70.0865
S 399

r

Hé s6 14p diy: K, = = 0,455 <0,46 (thod)

Vay chon day qudn 3 sgi chdp du’éng kinh deg = 1,05 mm m¢t pha
chita 6 b6i mdi béi 70 vong.
B10: Chon J = 6,5 A/mm’ (cdch dién cip A)

nd? P AL
I =n|{ — |J.2a=3.
Y

B11: Chon 1 = 87% va cos¢ = 0,82

Pam = 3Udmpha Jampha-n-cos@ = 3.220.15,27.0,87.0,82 = 7,2 (kw)

BI2: K, = ﬂ.y.(DZ, +h,) _ 7r.1,35(960+16) _

6,5=15,27(A)

12,48 mm:
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" 'Trong d6 y = 1,35 hé s6 din dai ddu ndi

CV =2(KL.y +L’) = 2(12,48.9+118) = 460 mm = 4,6 dm
Véiy=1=9,L’=L +(5+ 10mm) =110+ 8 =118 mm
Lppa = CV.Np = 4,6.442 = 2033 dm.

L L
)
Khéi 1qung day quén:
W, =1.1(8.9kg/dm’)3.L A |4 211.89320333.55 107 =14 (kg)
dq—..-gm pha.n.T = 141.047.J. --4- - g
Bang t6m tt két qua:
Diy quin
S6 Cogg v aa Pudng kinh | Khéi
cuc suat Toc dd n day d, 1won
1 pon |(vong/phur)| ©2Y O ong So dé:
(2p) (kW) (mm) Wyq
(3sgichip)| (kg)
Day quan ddng
khuén, 116p: t=9,q
4 7.2 1500 1,05 v14 = 3, ranh dau pha = 6.
Céch ddu: cyc gid.
. 1o o 440
b. P&u Y néi ti€p ~ Y song song. U, ., = el =250 V

B1: Cho & diu bai

B2: 2p,, =(04+ 0,5)% =(04+ 0,5)% =3,6+4,5.Chon2p =4.

4
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B3: r=ﬂ=”’—90 .
2p 4

7.L= ﬂ.L = ”—90 110 =7771mm? .
2p 4
@ = 0, (r.L).B,=0,7.7771.10°B, = 5,439.10°B,
Véia;=0,7 + 0,715 hé s§ cung cyc tit. Chon 0,= 0,7
0 5,439.10°.B,

B4: B, = =2,472.B, (9) v6i K.~ 1 hé
) 2(bg'L)kc 2.10.107%.110.10°3 (9) véi K,
ép chat
nDt 7.90
B3: B, =| 55 1Bs =353 ¢ Bs = 218058 10).
' (Zb,] 53636 ° s (10)

B6: Chon Bgmax =1,4 (T), Brmax = 1,5(T). Thay vao (9) va (10) ta cé ;
B, = 0,56(T). Nén @ = o, (r.L).B, = 0,7.5439.10%B,
=2,13.102 (wb)
B7: Chon day quén 1 I6p, dang ddng khudn don gidn.
Z 36 180° _180°

=—=—= q 1 =200 dién.
2p 4 3 9

_ sm(q 91) sm(B 39)
ky =k = 0,96

iZoEe

0,9-0,86
100 -50

N o KU _ 0,88.250
" 444.f Dk, 4,44.50.2,13.107.0,96

=§=3; ad=

B8: Tinh K, ( J(77,7 ~50)+0,86 = 0,88.

= 484 (vong)

2. v x . AP 4 4 -
Mot pha ¢6 6 boi vdy s6 vong moi boi: N, = % =80 (vong)

B9: Vi ranh hinh thang:
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S = (dl;zdz)h - (&“2’6’-2-).14 =399 (mm?). Chon ki = 0,46

K,S, 046399
nu,N, 1.80

Tiét dién diy k€ ca cch dién: S, = =2,29 mm’

Pudng kinh dy d,, =1128,/S,, =1,12842,29 =1,7 mm
Pudng kinh ddy dong trin d = deq- 0,05 = 1,7 - 0,05 = 1,65 mm.
Chon 2 sdi chip vi dudng kinh diy deq = 1,65 2 1,4 mm.
Dudng kinh diy thay th§ d,, = -d— = 165 =116 mm.
V2 2
Chon dyca = 1,2 mm(tinh luén cdch di€n).

2
712 )=l,l3 mm?
4 .

Kiém tra lai hé s6 14p diy: S, =(

nu,.N,S, 2.1.80.113
S T 399

r

Hé s& 14p ddy: K, = = 0,45 <0,46 (thod)

Viy chon ddy quén 1 16p dudng kinh deg = 1,2 mm; 1 pha chita 6
b6i mdi bsi 80 vong.

B10: Chon J = 6,5 A/mm? (c4ch dién cip A)

2 2
Idmpha = n(%]JZa =2. ik li > 65= 13,49 (A)

B11: Chon 1 = 88% va cos = 0,91
Pam = 3U tmpha. Limpha..COS¢ = 3.250.13,49.0,88.0,91 =8 (kw) -

my{D, +h,) _ 7.135(90 +16)
'z 36

B12: X, = =12,48 mm:

Trong d6: y = 1,35 - hé s0 dan dai ddu ndi
CV =2(KL.y +L’) = 2(12,48.9+118) = 460 mm = 4,6 dm
Véiy=1=9,L’=L +(5+ 10mm) =110+ 8 =118 mm
Lpha = CV.Np = 4,6.502 = 2309 dm.
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Khéi lugng day quin:

2
W, =1.1(89%kg/dn )3.L,,, nﬂ;—lm =11.89323092.% 1415 10 =14(kg)
Bdng t6m tdt két qua:
Diy quin
58] o | mscapn [P 0
- vong/phiit d - So db
2p) [Pantlew)| BP0y | W, 0
(2sgichip) | (kg)
Day quin ddng khudn,
: 116p:1=9, q=3, rdnh
4| 8 1500 1,2 14 | thu pha = 6
Céch ddu: cuc gid.

Bai 3: Bong cd KDB 3 pha rotor 16ng séc mit s6 liéu. Kich thudc 16i
thép nhu sau: D;= 80mm; L = 65mm; bg = 12mm; b, = 3,5mm; Z = 36.

Réinh hinh qué 1& nhir hinh vé:

1'
1. V& so db trién khai cia 1 pha diy quin kiéu 3|5
dong khuon tip trung, 1 18p, mbi pha c6 hai mach
song song.

2, Tinh s6 vdng day mdi b6i, dudng kinh diy. Dong
dién dinh mic qua mdi pha va céng suit dinh mic
clda dong co.

Bi€t mdi pha c6 2 mach nh4nh song song; c6 2 sgi

chip song song; cdch dién cip A, dién 4p 220/380V
ddu A/Y; n = 0,8; cose = 0,8; f = 50Hz.

Bai gidi:
1. V& 50 dd trién khai cla 1 pha diy quén ki€u déng khuén tip trung, 1
18p, mdi pha c6 hai mach song song.

=2=3; a, L13¢ 180 —— =20"dién.
3 T 9
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Hinh 1.23: So dd khai trién pha A diy qudn kiéu déng khudn 14p
trung 116p Z = 36, 2p = 4

2. Tinh s6 vong diy mdi bdi, dudng kinh day. Dong dién dinh mic qua
mdi pha va cdng suit dinh mic cia dong co.

B2: 2p_ =(0,4+ 0,5)ZDL =(0,4+ 0,5)% =2,66+3,33 Chon 2p =4.

g

B3¢ = D _ 780
2p 4
el ="P 1 780 ¢s_ 4082mm?.
2p 4

@ = 0, (1.L).B,=0,7.4082.10°B, = 2 ,857.10°B,
Véi 0,=0,7 + 0,715 hé s8 cung cyc tiY. Chon a;=0,7

® . 2857.107B,
20, .Lk,  2.12.107.65.107

B4:. B, = =183.B; (11)

V6i K.~ 1 hé s6 ép chit

.80
( ) 3’;35 B, =199B, (12)

B6: Chon Bgm,x = 1,4 (T); Brmax = 1,5(T). Thay vao (1 1)va(12) ta co
B, = 0,72(T). Nén @ = 0, (t.L).B, = 2857.10°B,
- =2,857.102.0,72 = 2,057.107 (wb)
B7: Chon ddy quin 1 18p, dang ddng khudn don gidn. ko =1
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)| e
sin q.—2~ sin
ky =k,.= ) =0,9615.

’ a
sin| —< 3.sin
! 2) ( )
. Z 36 r 9 180° 180°
V611'=—-=—=9; =—=—=3, = = =2 0 gié .
2p 4 7=3=3 4 5 0° dién
B8: Tinh K, = (W)@osz 15)+0.75=0,83.
KUy .
EVYdmpha 0,83.220 _ 418(vong)

N pha = - 3
4,44.f .(D.kdq 4,44.50.2,05.107°.0,96

M@t pha c6 6 bdi vdy s§ vong mdi bsi: N, = % =70 (vong)

B9: Vdiranh qua 1é:

2 y 2
S,=(M)(h_ﬁ)+[’“’ )=(3’5+5)(12-§)+”'5 = 50,18 (mm?)
2 2 )" 78 2 2)" 78

Chon kg = 0,46
Ti€t dién dﬁy ké c& cach dién: S, = KiS, _ 04650 =0,328 mm?
nu, N, 1.1.70

Pudng kinh day d_, =1,128/S_, =1,128,/0,328 = 0,646 mm.

Pubing kinh dy ddng trin d = deg- 0,05 = 0,646 — 0,05 = 0,596 mm

V4iy chon diy quin dudng kinh d.g = 0,65 mm; 1 pha chu’a 6 b01
mdi bdi 70 vong. '

B10: Chon J = 6,5 A/mm? (c4ch dién cdp A)

- 2 ' -2 .
Lo = n{’%}.l.za = 1.”'(:;6 6,5 =184 (A).

B11: Chonn =0,8 va cosp =0,8
Pam = 3U dmpha Jampha-N.cOs¢ = 3.220.1,84.0,8.0,8 = 780 (w)
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ny(D, +h,) _7.13580+14) 11 mm
7 36 B

Trong do’y = 1,35 hé s6 dan dai ddu ndi

Bl2: K, =

I'd

CV =2(KL.y +L’) = 2(11.9+73) = 344mm = 3,44 dm
V8iy=1=9,L’=L + (5+ 10mm) = 65 + 8 = 73 mm
Lpha = CV.Np = 3,44.432 = 1468 dm.

W, =1.189kg/dn)3.L, nﬂlw =1,1.89.3.14681. ”362 10 =12 (kg)
Bang t6m tdt két qua:
Diy quin
coc| i | Toedon [Pinesin 06 \
(2'p) Py (w) (vOng/phiit) (mm; wdq So db
(kg)

Day quan dong khuén, 1
18p: 1 =9, q = 3, rdnh diu
pha =6.

Céch dau: cuc gia.

4 780 1500 0,65 1,2

Bai 4: PCKDPB. 3 pha, ¢6 cdc s& liéu nh sau: Uy, = 220/380V; dau A/Y;
Z = 36; 2p = 4; f = 50Hz. D4y quin xe’p 2 16p; y = 6; mdi pha c6 1 mach
nhdnh song song; sO vong day cda mdi bdi N, = 10; dudng kinh day
d = 1,2 mm cdch dién cip B

1. Tinh cong sudt cda dong cd. Bi€t n = 0,85; cosep = 0,82.

2. Khi d6i thanh day quén ddng khudn tap trung 1 16p, bude di; mdi pha

c6 2 mach nhdnh song song. V& sd do trién khai cho 1 pha diy quin.

Tinh s6 liéu ddy quan mdi: Npp, va Ny,

Bai gidi:

1. Tinh cOng suit clia dong co.

Chon mét do dong dién J va dong dién dinh mitc qua mbi pha diy quan
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J=7,5 A/mm? (c4ch dién cdp B)

2 2
Ly = n{’—"j—).J.za = ”‘lf 6,5.2=14,68(A)

Cong sudt dinh mic cho ddng cd.
Pdm = 3Udmpha_Idmpha.n-cos(P = 3-220.14,68.0,85.0,82 = 6,8 (kW)
2, Tinh s& liéu day quin mai: Nppa va Np
Goi Npha1 12 53 vong day ciia m§t pha truSc khi thay déi.
K. U
Ta c6: N gy = BT dmpha
4,44.f Ok,
Goi Npng2 12 58 vong déy clia mot pha sau khi thay d3i.
KU -
Tac6: N,y = __Edhpha
4,84.f Dk,

N k

Nén: —22 = ~4L \j c4c gid tri K, Ks, f, ®, Ugn khong thay ddi.
N phal kqu

Hé s& day qudn trudc khi thay d6i keq1 = Ka-kr

Hé s6 day qudn sau khi thay d8i ka2 = k

Viy: Noar "2=£'ﬂ=kn
phal kqu
. Z 36 T 9 180° 180°
Veir=-=2=9.g=—=2=3;a, = = =20°dién;y=6
Lr=op 4 17373 TV ensy

k, = sin(—}i.90°) = sin(§.9o°) = 0,866
T 9

Npha2 =0,866. Npha1 = 0,866.120 = 104 (vOng)

N, = 1—06i =17 (vong).

SJ db trién khai cho mdt pha dy quén:

Z _36 _180° _180°
4 T

T= =9;q= =-§-=3;ad =20° dién.
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 Hinh 1.24: So dd khai trién pha B diy quén kiéu déng khuén t4p
trung 116p Z =36, 2p = 4

Bai 5: PCKDB 3 pha, c6 c4c s3 liéu nhu sau: Ugy = 220/380V; ddu A/Y;
Z = 48; 2p = 4; f = 50Hz. Day quédn xép 2 16p; y = 9; mbi pha c¢6 2 mach
nhénh song song; s6 vong diy cia mdi b6i Np = 10; dudng kinh diy
d = 1,414 mm c4ch dién cip A.

1. Tinh c6ng sudt clia dong co. Biét n) = 0,85; cosp = 0,80.

2, Khi d6i budc diy quan y = 10 (s6 mach nhénh khong ddi). Tinh s&
liéu ddy quan méi: Npha, N v2 d.

Bat giai:

1. Tinh cdng suit clia déng co.

Chon mét d6 dong dién J va dong dién dinh mitc qua mdi pha ddy quin
J=6,5 A/mm? (c4ch dién cdp A)

2 2

Cong suit dinh mic cho dong co.

Pam = 3U mpha Lampha-1n.cos@ = 3.220.20,4.0,85.0,8 = 9 (kw)
2. Tinh s6 liéu ddy quan m@i: Npp, va Np.

Goi Nphal .12‘1 s8 vong ddy clia mot pha'trudc khi thay ddi.
KU

Tac6: N, , =———
el 444 f Dk,

Goi Npha2 12 s0 vOng day clia mdt pha sau khi thay dai.



K E 'Udmpha

Tacé: N, , =— 2
444 f Dk,
. N pha? kdql e s
Nén: =~ vi cdc gid tri Kg, Ks, f, ®, Usn khOng thay ddi.
" phal dq2

Heé s6 day quén trude khi thay d&i Keqi = Kn1.kr
Heé s6 ddy quan sau khi thay d6i kyg = kno.ke

Vo _ ki _ Ry

vay ==
Nphal kdq2 kn2 '

0 0
V(’iir=£=£;—=12;q=£=2=4;01,,=180 - 180 =15
2p 4 3 3 T 12

yi=9y,=10

54

7 o) , (9 o)
sin] =—.90 sin| —.90
IVI”""2 _ kd‘ll _ knl ( T — 12 =0955

Nowor Kz oz sin(y—2.90°) sin(—l—q.QO")
T 12

168 \
N, = T 10(vong).

Xéc dinh dudng kinh day d, sau khi thay ddi:
Goi scar. dy 12 ti€t dién, dudng kinh cla diy quéan trudc khi thay déi

K S
Tacé: S, =—9"r vad, =1,128,S
. cdl n-u,NM 1 cdl

Goi Seaz, dz 12 ti€t dién, dudng kinh ciia diy quan sau khi thay ddi
K,.S
Tacé: S.,,=—H4"r vad,=1128,[S
cd2 n.urth 2 cd2
Nén: 9 /——Sc‘”‘ = ’—Jh = ‘/—1——1 =1,05
d t Scdl N b2 10

d; = 1,05.d; = 1,05.1,414 = 1,48 (mm).




C. BAI TAP

Bai 1: Hay x4y dung so dd khai trién ddy quan 1 16p cho stator c4c dong
co khong ddng bd 3 pha ¢6 s8 rinh va s8 cyc nhu sau:

a.Z=18,2p=2;Z=18,2p=6.
b.Z=24,2p=2;Z=24,2p=8.
c.Z=48,2p=4;7Z=48,2p=8.
d.Z=60,2p=4;Z=60,2p=10.
e.2=72,2p=6,Z="72,2p=8.

Bai 2: Hay vé lai so d6 khai trién ddy quan cho & bai tip 1.1 & dang diy
quin 2 16p.

Bai 3: Ap dung phuong phdp Clément hay Pydo d€ xiy dung diy. quin
1 16p hay 2 16p cho cdc ddong co c6 s8 ranh va s6 cuc nhu sau:
a.2=15,2p=2;Z=15,2p=4.

b.Z=27,2p=2,Z2=27,2p=6.

C.2=39,2p=4;Z2=39,2p=6.

d.Z=45,2p=8;Z=45,2p=10.

€.2=60,2p=6;Z=60,2p=38.

Bai 4: Cho 15i thép cia ddng co ndi dia Nhit Ban, cé kich thudc 161 thép
nhu sau:

0
D= 228mm; - |
L =254mm; 30 I
bg =19 mm,; | 28
b =4,5mm; !
|
Z=72.
8

Tinh s& liéu diy quin d€ d6ng cd van hinh & trang thdi A/Y: 380/660 V.
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Bai 5: Cho dong cd bom nudc 3 pha mang nhian hiéu BALDOR (M§ sin

xuit) sd liéu kich thudc 15i thép stator ghi nhin nhu sau:

D= 83mm;
L = 75mm;
bg =17 mm;
b; = S5Smm;
Z=24,

ol L -

Tinh s& liéu diy quin d€ dong co vin hanh & trang thdi A/Y: 220/380 V.

Bai 6: Cho dong cd 3 pha mang'nhin hiéu EFACEC (B6 Pao Nha sin

xud't) s6 liéu kich thudc 16i thép stator ghi nhin nhu sau:

D= 87mm.
L =90 mm.
bg =13 mm.
b, = 5,5 mm.
Z=24.

7
4
|

71\

AN

|
I
T
~ 4+ —
|

Tinh s6 liéu day quan d€ dong cd van hanh § trang thdi A/Y: 220/380 V.
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Chuong 2
TiNH TOAN DAY QUAN STATOR MAY DIEN KDB
3 PHA HAI CAP 10C PO

(ti s& bién ddi téc dod: 2/1)

A. TOM TAT Li THUYET
1. SO PO PAUDAY
2p:: s6 cuc & tdc do cao. ‘
2p2 = 2(21): 88 cyc & t6c do thap.
- S6 nhém bdi day trong 1 pha = s& cuc & t8¢ d6 cao.

Vidu: 2p;1=2,2p,=4

2p,=4
2p,=

Hinh 2.1:; So dé du diy dong cd 2 cap toc dj

- Céc loai ddng co khong ddng bd 3 pha, ¢6 ti 1 bi€n t6c 2/1. thudng
dugc chia thanh ba loai, ddng cd dang nay chi van hanh dugc mot cdp
dién 4p va 6 diu ra diy:

+n = var; M = const.
+n = Var; P = const.

+n = var, M,P = var.
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1. n =var ; M = const.

Y/IrY

T C2- & Y1 T6 M
T2

Hinh 2.2: So d§ ra ddy va duéng dic tinh cia ding co 2 cap téc d§
loai M = const.

> Téc dp thép ddu A
- Ngudn vao T,,T,,T,
» Téc dj cao ddu Y/IY
- Ngubn vao Ty, Ts, Ts
- N&i céc ddu T, Ty, T

2.n = var; P = const.

T4

Hinh 2.3: So dd ra ddy va dudng djc tinh ciia ding co 2 cp tée

dg loai P = const.
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> Toc dp cao ddu A
- Nguén vao Ty, Ts, Ts
> Tée df thap déu YIY
- Nguén vao Ty Ty, T3

- N&i cac dau Ta, Ts, Ts

3.M,P=var

Y/IY

Hinh 2.4: So dd ra ddy va dudng dic tinh cia ding co 2 cap toc d§
loai M, P = var.
» Toc dp cao ddu Y/IY
- Ngubn vao Ty, Ts, T
- N6i cac dau Ty Ty, Ts
» Téc dp thdp ddu Y
- Ngudn vao T, Ty, T3

I1. SO Qé KHAI TRIEN DAY QUAN PONG CO KDPB 3 PHA HAI
CAPTOC PO

B1: X4c dinh c4c tham s& cin thi€t d€ xay dung so d6:
- T8ng s6 rinh stator: Z
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- S8 cuc 2p; va 2ps.

1
2P =5(2p2)

- Budc diy quin
7
(2P2)
- S6 rinh phan b8 cho mdi pha
- _Z
S 3(2py)

B2: V& so d6 trién khai ddy quén 1in lugt cho ting pha.

y:

q

+ Nén st dung dang diy quén hai 16p (d€ giam nhé séng béc cao).
+ S8 nhém bsi diy trong mot pha bing s6 cuc téc do cao.

Vi du: V& so 3 khai trién diy quéan x&p 3 pha 2 16p ciia stator dong cd 2
16c d6 véi: Z = 24, 2p1 = 2, 2py = 4

Giai:
* §Sg d6 ddu nhém
a) Khi M = const.

Hinh 2.5: So dd lién két cdc nhém va so d6 véng trén, tao so do
M = const. (Z = 24, 2p; = 2, 2p;= 4)
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b) Khi P = const

Hinh 2.6: So dd lién két nhém va so dé véng tron dang P = const.
(z = 241 2p1 = 21 2p2= 4)

¢) Khi M, P =var

Hinh 2.7: So d6 diu nhém va so d6 vong tron M, P = var.
(Z=24, 2ps =2, 2p;=4)
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a b fJc id | | | | I bec
| | | | | !
I | | |
s 5C & 6C & IC & 2C & 3C & 4C
& 3 L 1 &
1D 2b 3P 4D 5D 6D

Hinh 2.8: So dé khai trién ddy quédn 2 I6p cda ding co 2 cip t6¢ dg
(Z=24,2p;=2, 2p,=4)

1. TRINH Y TINH TOAN DAY QUAN STATOR DONG o 2 TOC
PO (TI SO BIEN TOC /1)

B1:
* Ghi s6 liéu cdn thiét
- Kich thudc 16i thép stator:
+ DBudng kinh trong: D,
+ Chiéu dai: L
+ Bé day clia gong: b,
+ Bé rong ciia ring: b,
+ S8 rdnh cia Stator: Z
- S8 liéu vé dién:
+ Dién dp lam viéc: Ugy, (V)

+ Tan s6 lam viéc: f (Hz)

+ Tinh chat tai: M = const.
P = const.
M, P=var
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+S4 cuc tée do cao: 2p;
+S6 cyc toc do thap: 2p;
+ Cép cdch dién

B2:

- Tinh todn ki€m tra 2ppin.

2p,..=(0,4+0,5) -2—)’—

g

B3: Xdc dinh m&i quan hé gilta t thong @ va B;

Ta co: ® =1(B;)

O .= a;.7,.L. B;, =1(B;,)

{

2p,

Tth=

B 4: X4c dinh m&i quan hé giita B, va B,

o, @,
B, =—" - : — e
g = 2b, LK, (B3 By = 2b,.LK,

Vé6i K. =0,93 + 0,95
B 5: Xdc dinh m&i quan hé giita B, va B,
I1D,

B, = "B,
Z.b,
I1D

B, = 7. bt B

B6: Xay dung sd dd ddy quin

- V& sd d ddu diy cdc nhém theo tinh chat tai.

= f(B %)
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- X4c dinh Ky,

+T6c dd cao

sin(q%”—‘—)
K., =sin(X. —~)— 2
dge sm(r 2) —a.

€ qsm(—2—)

Véi: 7. = Zi - budc cyc tiY khi van hanh vdi 2p,
D
Z _180°

=—a
? 2mp, “

+ T6c d6 thap:

Tec

er X

sin(g ——
K, = sin(—y E ——(q 2
dgth — T':h . 2 a ’
qsm(?‘*”)

Véi: y =EZ— - bubc quin diy

1 2

. zZ 180°
Th=—r;} Oy, =——
pz T

K
+Tinh ti s8: —2

dqth
B & B gC B rc

Suy ra céc gié tri: ; ;
By, By B

rth

Ty s3 niy phu thudc vao tinh chit tdi:

Khi: M =const.
Ba_ 3 K
B&: qulh

B, )BsiBa > BreVa Byn < By
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Khi: P =cosnt.

Ba _p 31 X
B&‘ qulhl

Bs)Bsi; By > BreVa By & By,
Khi: M, P=var.
Bah quc

B, K

dqth
" B,, (B4;B,, < BV Bgn < By
Lwuy:
+ Khi M, P = const. thi chon Byemax hoi¢ Brnmax 1am chudn.
+Khi M, P # const. thi chon Bgemax ho¢ Bromax 1am chudn.

B7: Cin cit vdo gi6i han cdc gid tri Bgemax, Bremaxs, Brinmax 12m gidi han
t6i da d€ tinh c4c gid tri mat d3 tir thong.

B8: X4c dinh s6 vong diy cho mdi pha diy quén.
- S6 vong ddy/pha & t&¢ d6 cao.
N _ K Ec 'Udmphac
phac = T r s o
4,44.1¢..K dac
- S vong (ﬁiy/bé’i day & t6c d6 cao.
N = Nphnc
% s8 bi/pha/mach nh4nh (t5c d§ cao)

- S6 vong day/pha & tdc d6 thap

N _ KEth°Udmphalh
Phath 4 44 . d, .K
s LWy - Dedqn

- SG vong day/bdi diy & t&c do thdp:
N _ N phath
bth = 1 ¢ o~ ~ 9
s6 bdi/pha/mach nhdnh (t6c d¢ thap)

Chii §: Sau khi tinh dugc Ny v2 Ny thi ta chon s6 vong ddy mdi bdi
chung cho c2 2 trudng hgp cao va thap
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* Badng m&i quan hé giita K, va dién tich mat cyc tir (r L)

r.Lcm®)| 15+50 |50 =100} 100 +150 | 150 =400 | Trén 400
K, 0,75+0,86 |0,86+0,9| 0,9+0,93 |0,93+0,95| 0,96+0,97

B9: Tinh ti€t dién day

_ K,.S,
=D
“ n.u,.N,

V6i: Kig = 0,36+ 0,46 - Hé sb lap ddy
n - s6 sgi chip.
U, - s0 canh tdc dung chifa trong mdt ranh.
S - tiét dién ranh.
- Pudng kinh day ké c& cdch dién:
d, =1128,s,,
- Pudng kinh day tran: d = dea— 0,05
B10: X4c dinh cudng 46 dong dién qua ddy quan.
I=].S.n
V6i J: mét dd dong dién chon theo cip cdch dién.
+ Khi M = cosnt:

Idmphath= J.S.n
Idmphac =2J.S.n

+ Khi P = cosnt:
Iamphan= 2J.S.n
Tamphac= J. S.n

+ Khi M, P = var:

Idmpha[h-—- J. S. n

Idmphac = 2J- S. n
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B11: Udc lugng gan diing cdng suit cho dong co.
- Cong suit dinh muc:
Pame = 3U dmphac. Lamphac. 77, €08 @,
Pamth = 3U gmphath. Iamphatn. 77,, cos ¢,

1, -COS @y
7,.C0SQ,

Véi: ~ 0,7

B. BAI TAP CO LOI GIAI

Bai 1: V& so dd day qudn dong cd 2 cap t6c do v6i tdng sO ranh stator

Z =48; s0 cuc dOng cd tuong dng 2p,=4 va 2p,=8.
Phan biét s6 dd bd tri ddy quin cho 3 trudng hdp:
a/n = var; M = const.
b/ n = var; P = const.

¢/ n = var; M,P = var.

Gidi: »
B1: X4c dinh s& liéu ban dau
7=48,2p,=4,2p,=8
, Z 48
-Budc ddy quan: y=——=—==6rinh
cdayq y 2P 3

2

' Z 48 :
- S& rinh phan b6 cho 1 pha; g = ———~ = — =4rianh/lpha
& rinh phan bd cho 1 pha: ¢ Gp) 34 P

B2: V& so db diy quin
* Sg db khai trién day quén cho 1 pha
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Hinh 2.9: So dé khai trién diy quin 1 pha dgng co 2 t6

(Z =48, 2p; = 4, 2p;= 8)

OO CIOICIORONONONMCIICINC

dg

;

Hinh 2.10: So d& khai trién ddy quén 3 pha 2 I6p ding co 2 to

(Z=48, 2p, =4, 2p;=8)
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a/ n = var; M = const.

Chon so d6 day quan dang A, t6c d6 chim 2p, =8

Ta 6 sd d8 lién k&t cho 3 pha nhu sau:
T4

L1

L2

Hinh 2.11: So d§ ra ddy logi M = const. cia ding co
(Z=48, 2p; = 4, 2p,= 8)

So d diu nhém cho 1 pha (pha A)

T. C 1c! 4C !79< >7C 1oc T
A 1D 4D 10b X
A; .
l XI

Ts

—So @b d4u nhém cho 3 pha:
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Hinh 2.12: Sd d8 diu nhém cida ding co dang M = const.
(Z=48,2p1=4, 2p:=8)

b/n = var; P = const.

Chon so db day quén dang A, téc d6 nhanh, 2p, =4

—»So db bb tri day quén 3 pha:

Hinh 2.13: So dd ra diy cia ding cd dang P = const.
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So db 1ién két nhém trong 1 pha tiéu biéu:

X1

Al - _
- M—

% O—oo Y Y

A2 X2

So d6 d4u nh6ém trong 1 pha (pha A):

S

Imv

Ta

— S0 @ d4u nhém 3 pha

Ts

Hinh 2.14: So dd diu nhém cia ding co dang P = const
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¢/n=Var; M, P =Var.
Chon sd 3 dang Y, t5c d chidm (2 p,=8)

Sd db b3 tri ddy quan cho 3 pha nhu sau:
4

L3O

T6
012

T5

Hinh 2.15: So d6 ra diy ciia djng co dang M,P = var.

So 46 dAu nhém trong 1 pha:

Al X1
T

A2

—So db d4u nhém 3 pha
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Hinh 2.16: So dé diu nhém cia ding co dang M = var, P = var.

Bai 2: Hay xdy dung sd dd khai trién va so d6 ddu nhém cho cic dang day
quén thay ddi t5c dd (tf s bi&n t3c 2/1) khi ta bd tri theo c4c cich sau:

a/ n = var; M = const.
b/ n = var; P = const.
¢/ n=var; M,P = var.

Bié&t riing stator ¢4 sd rinh Z = 36, 2p = 2/4

Giai
-Budc diy quin: y= Z .36, 9 rinh
2p, 4

- S6 ranh phin bd cho 1 pha: g = _z 3¢ rinh/pha
32p, 32

'Sd d6 khai trién diy quin cho 1 pha:
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Hinh 2.17: So dé khai trién ddy quin 1 pha dfng co 2 téc df

Z=236,2p=2/4

trong 3 pha:

iy quin

A

Sd dd khai trién d

ng co 2 téc dj

dj

Hinh 2.18: So dd khai trién dy quén 3 pha

Z =36, 2p = 2/4
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a/ M = const.
Chon sd d6 dang Y/Y, t6c d6 nhanh (2p, = 2)
T4 L1

Hinh 2.19: So dd ra ddy ding co dang M = const.

Sd dd lién k€t 2 nita pha tao thanh 1 pha:
A2~~~ X2
T4 o— | _\‘:;»

X1 ' Al

So d ddu nhém trong 1 pha:

1C
T4 A2 le @ X2

' (+)

Tuong ty dau cho 2 pha con lai ta ¢6 sd @5 ddu nhém trong 3 pha:
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Hinh 2.20: S0 d6 d&u nhém 3 pha trung hgp M = const.

Dya vao s¢ dd ddu nhém ta ddu cdc dau trong sd d6 quan trdi dé tao so
db ddu day hoan chinh

b/ P = const.
Chon sd d6 day quan dang A, tSc d6 nhanh, 2p, =2

O L3

Hinh 2.21: Sa dd ra diy 3 pha, trudng hgp P = const.
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Sd dd lién két trong 1 pha:

' X1

A
A2 X2

Tir d6 ta c6 so d6 ddu nhém trong 1 pha:

Al 1D/~ \IC  XI

(4 a2
A2 P\ J4cC
P4 tuong tu cho 2 pha con lai ta duge s d6 ddu nhém cho 3 pha:

- L1

L2

—(5) (2
l 5D “/5C (L 2~ 2p Te

Ts o L3

T2
Hinh 2.22: So d6 diu nhém 3 pha, trudng hgp P = const.

¢/ M, P =var.
Chon so db ddy qudn dang Y, tSc do thip, 2p,=4
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—O L1

L3 0—

T6
—OL2

TS

Hinh 2.23: So dd bd' tri diy quin 3 pha trudng hgp M, P = var.

Lién két nhém trong 1 pha:

Al X1
- T1

X2
A2

So dd ddu nhém trong 1 pha;

Tl O-

4C

P4 cho 2 pha con lai ta ¢6 s 48 d&u nhém trong 3 pha:
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—O L1

—0O L3
Hinh 2.24: So dé d4u diy 3 pha, truong hgp M, P = var.

= Dua viao so dd diu nhom, ta du céc d4u ra ctia day trong so dd khai
trién cho cic truong hop

Bai 3: V& sd dd khai trién day quén va tinh s6 vong ddy mbi bSi clia
day quén stator dong cd KPB 3 pha 2 cdp t6c do (i s bién tdc 2/1).
Pién 4p lam viéc: 380V, f = 50Hz,. Trudng hdp M = const

L6i thép stator ¢6 kich thudc nhu sau:
D, =54mm; L = 50mm; b, =9mm;b, =3mm;Z =24, 2p =2/4
Giai:
V& s0 d6 khai tri€n ddy quan 1 pha:
- Céc s6 liéu d3 cho

. D 54
-Kiémtra 2p_.: 2p., =(0.4 —o.s)b—' =(0.4 -0.5)? =2,43+3

—Chon 2p, =2;2p, =4
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Hinh 2.26: Sa d& khai trién diy quén 3 pha
d
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- S8 ranh phin bé trong 1 pha: ¢

fa

——— N ——

\

R

s
e
C

0 vong

I3
A

Chon so dd dang A, téc d6 thip, 2p, =4

*Tinh s
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Hinh 2.28: So d& ddu nhém 3 pha

-Tinh s& vong diy méi b6i;
+ Quan hé gitta ¢ va By:
2p1=2

=84,78mm = 8,478 cm
2p,

4
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4, =0,7z,.L.B, =0,7.8,478.5.10".B, =29,673.10™.B,

¢, _29673.107".B
# 2b,L 2095107

& ~3297B,

7D,
B =—--Bx=2355B,

rc
~r

2p>=4

_aD, 31454
B 2p, B

¢, =0,77,.L.By, = 0,7.4,329.5.10* B, = 14,836.107*.B,,
P 14,836.10™.B,,

7, = 42,39mm = 4,239cm

B, = =1,348B
# " 2b,.L  2095.107 an
7D
B, = Zb' B, =2,355B,,

+ X4c dinh hé s& diy quin:

Budc cyc tur: . _ zZ _24 12

° 2p 2
Tlh =—‘Z—=-2—4—=6
2p, 4
a4 =§2=3O

th

sin(q.gﬂ) '
LK, =— 2 in| -2 90° |=0836
’ g.sin G Cn
’ 2
K

—4 =081

dqth

+ Xdac dinh Bg,B,,BJ,¢:

B 3 K,
Trudng hgp M = Const thi: —- =‘—/——. b ~0,7
B, 2 Ku,

8C

82




- B, =078,

Chon B,,,, =14T - B, =0,7.1,4=0.98T

B, = B =0,425T; B =ﬁ=o7z7T
¥ 73297 T T 348 (thda man)

— B, =2,355.B, =IT;B,, =2,355.B,, =1,712T

>~ rth
— ¢, =12,611.107 (Wb)
4, =10,786.107* (Wb)

+S8 vong mbi pha dy quan:
KU
Nphac =
4,441 4 K

dqc

dmpha

r,.L=8,478.5 = 42,39cm’

Tra bang 3/trang 103 (Céng nghé ché tao va tinh todn sita chita
MD - tdp 1), ta chon duge K, = 0,85

U tmpha= 220V (midc Y//Y)
0,85.220
N = : =1023,5ve / pha
P 4.1,07.50.12,611.107.0.677 8P
= N .. =1024vg/ pha

S& vong day mdi bdi: N, = % =256 vong/bdi

N _ K Eth 'Udmpha
phath —
4,44.1 .9, -K 41

U yupha 380 (mic A), 7, .L =21,195cm” nén chon K,=0,8
0,8.380

N,,= =1575,4vg / pha
P 4.44.50.10,786.107.0,836 &P
Chon 1576 vong/pha
RN T TR 1576 <
S0 vong ddy moi boi § toc d6 thap: N, =—— =197 vg/bodi
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Bai 4: Cho 16i thép stator dong cd KDB 3 pha ¢6 c4c s8 li€u nhu sau:

Pudng kinh trong D,=110mm
-8,5 =

Y

Y
18 16
x

Bé day 16i thép: L = 83mm x
|
|

R 8

Bé day rang: b, =7Tmm l

Bé day gdng stator b, =14mm

- T8ng s8 rdnh stator Z = 36 ranh
Kich thudc nhu hinh vé:

Hay tinh todn s& liéu cho b diy quén 2 t&c d vdi 2p = 2/4. Hay ldn
lugt tinh cho tirng sd d3 biét riing dién 4p ngudn 3 pha cung cip 1a 380V

-—10 —»

a/ Pdi toc d6, M = const.
b/ Béi téc dd, P = const.
¢/ Pdi t3¢c 49, M, P = var.
Gidi:
B1: X4c dinh s6 liéu ban diu: trong dé bai
Z=36;2p, =2;2p, =4
B2: Tinh to4n céc s liéu

110
vy

2pmin=(0,4—:-0,5) (04 0,5 2pmm—(314 393)>2p, =22p, =4

g

a/ M = Const.

B3: X4c dinh quan hé giita tir thong vd mit d§ tir thong qua khe hd
khong khi

2p, =2 2p,=4
n.D, _ D
2pl th 2p2 s ’

¢,=0,77,.L.B;,
=0,7.17,27.8,3.10*B,,
=100,34.10" B, (WD)

¢’h = (0, 71"”,-L)B51h .
=0,7(8,635.8,3)107B,,

=50.17.10™B,,, (Wb)
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B4: Xdc dinh quan h¢ gita Bg va B

_ 4, _1003.107B,
# 2bL 2.14.83.10™

_ 4, _5017.10"B,,
®2b,L 21483107

=4,317 B . (T) =2,159 B 4,
BS: X4c dinh quan hé gitta B,va B ;
n.D 7.110 zD 7.110
B =B = B =—B =""""BR
rc Z.b, Sc 36.7 éc B rh Z.b, Sith 36.7 Stth
= 1,373&. = 1’37Bb'lh
B6: XicdinhK , vakK,,
So db ddy quén & bai tip 2
'. : 6
Bu’('iCCl,l'thl’:Tc=£-=§—6—=18 1-,,,=L=3_=9
2p, 2 2p, 4
o, = 189 _180 ~10° o, = 180 _20°
Tc 18
.,
sin(q 2 y sin(g —;1"‘) Ly
K .= ———2—sin(-X-90°) K gy =———=—sin(=—90°)
sin(Zey  Te gsin(Zary T
q 5 )
. .20
sin(62) 9 sin(6=) g
= ————1—20—sin(—8 90°)=0,676 | =——+=—sin(=90")=0,831
. v 6 s i
6 sin( > ) sin( 3 )
K
w0676 _ 13
Kun 0,831

B7: Xéc dinh B ,,B,,B,va ¢

Ta cé:

Bgth =£B&h =£ quc

V3

B, 2 B,

g

2 K

=X20813=0,7— B,, =0,7B,,
dqth _
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Chon B

B
=16 >B,, =L12T —>B, =—%*_=037T
& ¥ 4317

gcmax

B,
Ban =3 1g5h9 =0,52(T); B,. =137B;, =1,37.0,37 = 0,507T

B, =137B,, =1,37.0,52 = 0,712(T)
—> ¢, =31,126.10" (Wb) - ¢,, = 26,088.10~* (Wb)

B8: Tinh s6 vong diy quin mdi pha

- Vén hanh & toc d6 cao (Y//Y), U 4y, =220V
Kl"c ‘Udm;)ha 2
N e = ———=— 7,.1=17,27.83=143341cm* > K, = 0,92
4,44.1 4. K . |
- 0,9.220
N, = > = 424vg | pha
P 4.1,07.50.31,126.107.0,676 gip
Chon 426 vong/pha
S8 vong trong 1 bdi: N, =426/6 =71 vong/bbi
- Van hanh & tdc 49 thp: (d4u A), U,,,,, =380V
N _ Kl:'lh 'Udmpha
phath —
4,44.f B, K 4o,
t,.L=71,67Tcm* > K,, =0,88
0,88.380
N, = ’ = 720,8vg / pha
Phah =4 44.50.26,088.10.0,831 glp
Chon 732vong/pha

S6 vong trong 1 bdi: N,, =732/12 =61 vong/bbi
V4y ta chon s6 vong mdi bdi (cao va thip) la: 65vong/bdi
B9: Tinh duomg kinh day

Ta c6 tiét dién ranh: S, = d 42-d2 n=10%83 16 148mm? (ranh
hinh thang) |
Chon K, =0,46
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K,S, 046,148

= 0,524mm2
u.nN, 2165

Tiét dién day ké ca cach dién: S, =

—d, =1,128.,/S_, =0,82mm

Puong kinh day trin: d = d_,- 0,05 =0,77mm; chon d = 0,75mm
B10: Tinh dong dién dinh mirc qua m3i pha ddy quén

Chon J = 6,5A/mm?, dong dién dinh mirc mdi pha la:

n.d? _ 7.0,75%

1 dmpha = 4 J

6,5=2874

B11: Uédc lugng gin diing cong sufit cia dong co
- Van hanh & tbc @6 cao (d4u Y//Y)
I =2287=5,744

dmphac

Chon 77, =085;cos, =0.89; U, =220V
Cong suét ciia ddng co: P, =3.U 40 L tmpha 71c-COS P, = 2866/

- Vén hanh & tbe do thip:
Taco: 2P _ 07 5. cosp, =0,7.0,85.0,89
7,.coS8Q,
U e = 380V

— P, =3.380.2,87.0,7.0,85.0,89 = 1732,6W;

b/ P = const.
Tir bude 1 t6i bude 6 tuong tur nhu ciu a

B7: X4c dinh B,,B,,B;,$

K
Ta cé: By _ 2,31 —-% =231.0,813=1,878

rc dgth

Chon B, =13T > B, = 13 _o6907;
1,878

H

—>B,, = %’”7 =0,949TB,, = I—B;; =0,505T

b b

- Bglh = 2’159'Bﬁth = 2’05T;Bgc = 4,317.B& = 2,18T
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>4, =100,34.10™.B, = 54,585.10" Wb;
8, =50,17.10".B,, =51,273.10* Wb
B8: Tinh s vbr.lg day quén trong mdi pha
- O tbc 46 cao (ddu A); U, =380V

Kl 0,92.380
e 444,19, K,  4,44.50.54,585.107.0,676

=442,7vg / pha

S6 vong ddy mdi bdi: chon N ,,, =444 vong/pha —N,, =%4=37 vg/bbi

- O toc d thép (déu Y//Y); U e = 220V
N o Ko Yampra - _ 0,88.220
P 444,14, Ky 4845051,273107.0,831

Chon 216 vong/pha —» N, = % = 36 vong/bbi

=21232vg/ pha

Viy ta chon s vong day cho mdi béi cao va thép 1a: 36v<‘>hg/b6i
B9: Tinh dudng kinh diy quin
V6i K, =0,46;S, = 148mm®
Ta c6 tiét dién day quén ké ca cach dién:
T el

—d_, =1128.[s,, =1,07mm
Chon d_, =1,05mm »duong kinh déy trdn d =d_, — 0,05 = 1mm
B10: Tinh dong dién dinh mitc
Chon J=6,5A/mm?

n.d? 3,14.1
Idmpha= 4 J=

6,5=5,14
‘B11: Uéc lugng cong suit dinh mic
- Van hanh & téc d6 cao
U, =380V
P, =3U, 1,1 cos@, = 3.380.5,1.0,85.0,89 = 4398(W);
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- Vén hanh & ché d thip

U,, =220V |

P, =3U,,1,1m, coso, =3.220.10,2.0,7.0,85.0,89 = 3565(W)
1, =2.51=102(4)

¢/ M, P=var.
Tir buée 1 = budce 6 tinh tuong tu nhu cau a
B7: Xéc dinh Bg, B, Bs va ¢

B K
Taco BL”' =0,5—% =0,5.0,813 = 0,406 ; chon

8¢ dqth

B
B =16T - B,, =0,65T;B, =—%—=037T
» 4317

gcmax
s

B
B,, =—_=03T —» B, =137.B, =0,507T
2,159

b

B, =1,37.B,, =0,411T

= ¢, =37,126.10"Wh; ¢, =15,05.10 Wb
B8: Tinh sb vong day quin mdi pha

- Téc 49 cao (dau Y//Y); U 4, = 220V

Sb vong day quén mbi pha:

N - - KEc -Udmpha = 0,92.220 : = 376,85vg/pha
e 44414, K, —444.5037126.107.0,676
Chon N, =378vong/pha - N, = 3—28 =63vg/b
- Téc d6 thap (d4u Y)
N - KinUsnpra  _ 0,88.220 _723.38vg/ pha
P 444,18, Ky 4,44.50.15,05.107.0,831 ’
732

Chon N ., =732v6ng/pha - N, = T - 6lvg/b

Vay ta chon s6 vong méi boi cho ca tdc do cao va thap 1a: 61vong/boi



B9: Tinh dudng kinh day
Véi K, =0,46;S, =148mm*
Ta c6 tiét dién day quén ké ca cach dién:
_K,.S, 0,44.148
“u.nN, 26l1
—d, =1128,[s,, =0,.82mm
Chon d,, = 0,8mm — dudng kinh day ttind =d_, — 0,05 =0,75mm
B10: Tinh dong dién dinh mic
Chon J = 6,5A/mm?
nd’ 314075

Idmpha= 4 J
B11: Ué6c lugng cong sudt dinh muc cho dong co
- Vén hanh & téc d6 cao (d4u Y//Y)

Um =220V;14,.,. =2.87.2=5,744;

P, =3U 4,1 40, cos g, =3.220.5,74.0,85.0,89 = 2866(W);
- Van hanh & ché d6 thip (diu Y)

u,, =220V,

m

P, =3U,, 11, 059, =3.220.2,87.0,7.0,85.0,89 = 1003(W’) .

=0,533mm?>

6,5=2.874

th

C. BAI TAP

Bai 1: Hay xay dung so db khai trién va so d5 dau nhém cho cdc dang day
quin thay ddi t6c do(tf s6 bién tSc 2/1) khi ta b tri theo cdc dang sau:

a/ D3i t6c d6 M = const.
b/ B&i tc dd P = const.
¢/ B6i toc 36 M = var, P = var.

Bi€t riing stator c6 s& rinh va s8 cuc nhu sau:
1.1.Z=24,2p =4/8, Z = 36, 2p = 6/12.
1.2.Z = 48, 2p = 2/4; Z = 48, 2p = 8/16.
1.3.2=72,2p=6/12; Z =172, 2p =4/8.
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Bai 2: Cho 15i thép stator dong cd KPB 3 pha c6 cdc 8 li€u nhu sau:

D= 192mm. L = 195mm.

6
-
bg = 30mm. b, =7mm. | '
VA = 48 ranh. 26 : 24
Kich thudc nhu hinh vé: l
]
8

Hay tinh todn s8 liéu cho b day qudn 2 tSc d vdi 2p = 4/8. Dién 4p
ngudn 3 pha cung c4p 12 380V. Hay tinh riéng cho mdi trudng hgp.

- a/ béi toc do, M = const.
b/ i t6c d6, P = const.

¢/ Péi t6¢c o, M,P = var.

91



Chtidng 3
TiINH TOAN DAY QUAN STATOR
PONG CG KPB 1 PHA

A. TOM TAT Li THUYET
§1. DAI CUGONG

Trong dong cd 1 pha ngudi ta thudng bd tri 2 ddy quén léch pha
trong khong gian 90°, va tao ra dong di€n qua hai by diy nay léch pha
thoi gian 90° dé tao ra v trudng quay tron khdi dong cho dong co.

Cédc phuong phdp md mdy:
- Pha phu m§ mdy. '
- Dién dung md mdy.

- Pién dung lam viéc.

§2. XAY DUNG SO PO KHAI TRIEN DAY QUAN
PCKDbB 1 PHA KIEU THONG THUONG |
C6 c4c dang day quan sau:
- Pbng khudn |
- Péngtim
- X&p, 216p.
S6 vong ddy/bdi/pha gidng nhau.
> DAy quin 118p
Goi Qa: 56 rdnh cla pha chinh
Qs: 50 rinh clia pha phu
+ Qa = Qg: diéu kién 1 12 bdi cia 2

+ Qa = 2Qp: diéu kién 1 12 bdi clia 3 .
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+ Qa = 3Qg: diéu kién t 12 bdi ciia 4
z

T=—; g = %, : s6 ranh pha chinh/buéc cuc
2p 2p |

gz = - : 8 rinh pha phu/budc cuc
2p
Céc buédc tinh toan:
- Xdc dinh c4c tham s8: 1, q, 04

_z, —£°a—180(’)
2p’q 377 7

- Chon phén b8: Qa, Qs suy ra ga, gs

Vi du: V& sd db khai trién diy quin dong khudn tdp trung 1 16p
cia DCKDB 1 pha Z = 24, 2p = 4.

Giai:
reZ -2 _6,0,=2QanenQa=16,Qs =8
2p 4 . ‘
0 V]
_9 16, —Qi=§= Lo, =180 180 300 4ien
T

qA_zp 4 ’qB—Zp

So db day quén:

R N
12345678901234567890123 4
/555 | L
._IA ‘B -JX(‘Y

Hinh 3A: D4y quén kiéu déng khudn tgp trung 1 16p
2=24,2p=4, Qy=203= 16
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> DAy quin 2 16p:
X4c dinh cdc tham s6: 1, q,  g.
Chon phin b6: Qa, Qp suy ra ga, gs
Dua vao 7, ga d€ phén b8 s& ranh/ budc cuc va s ranh/pha/budc cuc.
X4c dinh vi trf cho cdc canh tdc dung n3im & 16p trén.

Budc bdi day* §r< y<t-1.

Vi dy: V& so db tri€n khai diy quan(x&p) déng khudn tip trung 2
16p ciia PCKPB 1 pha Z = 24, 2p = 4.

Gidi:
z 2 A
=—=—=6;QA=2QBnenQA=16,QB=8
2 4 -
0 0
A=QA=E= ; B=2.8_=§=2;ad=180 =180 =30°dién.
2p 4 2p 4 T 6

§r<y<r—1;Nén4<y<5chQny=5

S do day quan:

oA i)B o0 X o Y

Hinh 3B: So déd khai trién diy quan xép 2 Iép
2=24,2p=4, Qy =205 = 16
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§3.XAY DUNG SO PO KHAI TRIEN DAY QUA’N STATOR

DPCKDB 1 PHA KIEUDAY QUKN SIN

S& bdi day 16n nhat chifa trong mot nhém phu thude vao 7 chén hay &,
ki€u nhém bdi muon rinh hoic khong mugn ranh

7 chin:

Khoéng mugn ranh: /2 @ @

C6 muogn rdnh: 7/2 nhung gilta
nhém c6 mot rinh trdng.
tlé:

-1

Khoéng mugn ranh: gitta nhém c6 mot ranh trong.

C6 mugn ranh: 5 @@

Chii §:

Chén: ki€u pha chinh va pha phu giong nhau

Lé: néu pha chinh mugn ranh thi pha phu khong mugn rdnh va
ngugc lai

Vi dy: V& sd db day quén sin cho pha chinh, pha phu cua PCKDPB

1 pha Z = 24, 2p = 4, bi&t pha chinh c6 dang khong mugn ranh.

o oy . . T
nhit chita trong 1 nhém la: 5= 3o, =

7: chén nén 2 pha déu cé dang khong mugn ranh. S6 boi day 1dn

0 0
_ 1807 _ 1807 _ 300 gign,

<
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=
D _J
g
E;_%JJ
:} J
-
ﬁ—)]
3 J
.

- | Jj
.

2l

{1
123456 9012 34567890123 4
0 i
! A “} . - ;l'
12»_)) = \\L))L < )\ =2
. 3
: _ ;
°A °B °X  °Y

Hinh 3C: Déy qudin sin pha chinh kifu déng t3m khdng mugn rinh
Z=36,2p=4

§4. PHUONG PHAP XAC DINH SG VONG DAY CUA MO1 PHAN
TU TRONG NHOM BOI DAY CUA DAY QUAN SIN

C6 ba phudng phép:
L. PHUONG PHAP SISKIND
180° N3
B1: Goi yy, y2, y3: cdc budc bdi diy, o, = dién. N2
*G6c md cla cic bdi diy:0; = y;.a4; 02 = y2.04; | m o
03 = ¥3.04; 00 = Yn.0 s

Xdc dinh gi4 tri tinh todn trung gian B: B = Z’sin%

i=l

9
n ) sin —

B2: Xdc dinh: > Y =1 suyra: Yo 2

= N N B

" N. G.
B3:Tinh K, =) —isin—-
% zl:N 2
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I1. PHUONG PHAP VIENNOTT

A

A

an bd day quan Sin theo Viennott:

Béng ph

%) NENEN
— | | —
u | p—] lmlll
(]
=7
(3] - Ql 1101&
) — — — —
©
=]
—_— v—t et — | N — v—
B I ol I
h=1 @) — | — — —| - — =] O~ SNINIO|INI©
e — N — —
[(a]
g N I 2 ol oo
mp ~ = UOO OU y.\/JOO (e} ] N} o) W)
@)
= e — OO O (=] Ne] QIO OO (=] R N} i) N a)
=}
xel
S " N Q~lolo|o|o|clo|o|lo|o|o|o QY o|Yl o
> — — CN [ =t —
<«
o N o [ E) N
fAe
=
o o o Nl AN N o o o~
B 3 — =1 A Rl A T B Rl P RN S S{ial | Rl
5]
— Q N Qg —_ - — =] =] - ~ Qe
— — | oy | — v ] v | —
v S o 2 o
AOHAC.I.,.O.U < o)) N
S~m..u ...MC —
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B1: Ti cdc gid tri Z, 2p, chon mot két cdu cho day quén pha chinh va
phu tit bang Viennott, suy ra tf 16 phan bd s vong trong nhém theo céc
chi s6 ghi trong bing
B2: X4c dinh g6c md cho c4c bdi ddy trong nhom va suy ra hé s6 diy quin
IIL. PHUGNG PHAP TONG QUAT
Uu diém 1a khit dudc séng bac cao.
V& sd dd trién khai cho pha chinh va pha phu
Tinh hé s8 Kaqch, Kdgph
P4i v6i séng bic y ta c6:
kaqy=[(bi&n 40 std tai gdc xp)+ (dd thay ddi std tai x;). cosvx; J/N.I
Trong d6: N - tdng s6 vong diy/nhém
I - dong dién di qua bdi day
v - bac clia séng bic cao
Phdi dua vao dd thi sic tir dong, ta vé& so bd dd thi sic tir dong cla
diy quan mdi pha.
Yéu cau khif séng bic cao kgqy=0

Phuong trinh rang budc: Z—III—’ =1.
: i=]

Gidi hé phuong trinh ta tim dudc: %

§5. TINH TOAN DAY QUAN STATOR PCKDPB
1 PHA MAT SO LIEU

1. PONG CO KPB 1 PHA MG MAY BANG PHA PHU
B1: X4c dinh kich thudc 15i thép, dién
dp dinh mifc, cdp cdch dién cla vat
liéu st dung.
Kich thudc 15i thép gom c6:

-Pudng kinh trong cla 16i thép

stator: D
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- Chiéu dai 16i thép stator: L
- B& ddy gong 15i thép stator: b,
- B& diy ring stator: b,

- T8ng s6 ranh stator: Z

Imm Iphmm

Hinh 3D: So dd nguyén I va dé thi vecto dong dign, dign 4p
DCKDB 1 pha mé mdy bing pha phy

B2: Udc lugng s8 cuc:
D
2p... =(0,4+0,5—
bg
Toc dd quay ciia rotor: n = ny(1-s) vdin; = 60.f/p
B3: Lap biéu thitc quan hé tit thong giita mot cuc tt @ va mat d tr
thdng qua khe hd khong khi B, @ = o, (1.L).B; v6i o 4 = 0,637 (2/n)
_D,.Bs

B4: X4c dinh quan hé B, va B;; B, = 2ob
p' g

BS: Xdc dinh quan hé B, va By B, = ( ;’IZ d )35

~r

B6: Lap bing quan hé giita B,, B, B, tuy ¥ chon gid tri clia B, ta ¢6 gi4 tri
cla By, B, tuong ing. Ciin cif theo gidi han t8i da cho phép cda B, B, dé
tim gid tri cia B, sao cho cdc gi4 tri B, B, khong vugt cac gié tri tdi da.

Theo ti€u chudn Viennott d6i vi mat do qua rang B,
- bong c¢o vin hanh it ti€ng 6n B, < 1,3T.
- Ddng c¢d vén hanh binh thudng B, = 1,47T.
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Khi yéu ciu mé mdy manh, hay khi dong cd c6 cong suit bé, s cuc
2p 16n ta ¢6 thé chon 1,47T < B, < 1,8T.

Theo tiéu chudn Viennott d6i vi mat do tif qua gong B,
- Péng co vdn hanh it tiéng bn B, < 1T.

- Pong cd van hanh binh thudng B, = 1,25T.

Khi yéu ciu m3 mdy manh 1,2T <B, < 14T.

B7: Chon kiéu diy quan cho pha chinh va pha phu

o)
sin q,,.—z—
=k k, =| ————=<

sk p, .k,
o sin % |
U] 2

Trudng hgp diy quin 1 16p:

o)
sin| 4=~
=k, k, =

(a,
sSin| —
94 [ 5 )

Trudng hgp diy quin 2 16p:

o)
sin} q oy
=k, k,=| ———% (sin(l.9o° D

(e, T
sin| —
94 ( 2 )

a5
sin| 4.~
k. =k k =|——27 (sin(l.9o°))

o o sin 24 4
ds 5

B8: Xd4c dinh tdng s& vong ddy cho diy quin pha:

k

kdqch

K E 'Udmpha

Ny =
4,44 f Dk

v6i Kg ti s6 giita dién 4p nhip vao mdi pha
dych .
diy quin so vdi sitc dién dong cdm dng trén bd diy cia mdi pha. Kg
phu thudc vio c4p cong sudt clia dong cd va thudng dugc cho theo quan

hé cua dién tich mit cuc t

t.L(cm?) 15+ 50 50+ 100 | 100+ 150 | 150+ 400 >400
Kg 0,75+ 0,86 | 0,86+ 0,9 | 0,9+ 0,93 |0,93+ 0,95}0,96+ 0,97
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B9: Xdc dinh ti€t dién ranh stator, chon hé s 14p ddy, dudng kinh day
quin khong 18p tring men.

- V6i ranh hinh thang: S, = (ﬂ%ﬁ)h A
|
- V6i rinh qu3 1é: | [
2 hef | h hr
S,—[d'+d2 =92 ) e[ ) md) |
2 2 8 ~
foe nu N,,..Sa, d2

Trong d6:  nla s8 sgi chap
ur sO canh tdc dung chita trong mdt rinh
Scq ti€t dién mot soi day ké cd céch dién (mm?)

M0t s6 tiéu chudn hé so 1ap diy:

Hinh dang ranh Loai diy qudn K
216p 0,33+ 0,4
Hinh thang hay chif nhat
116p 0,36+ 0,43
2 16p 0,36+ 0,43
Hinh qu4 1é
116p 0,33+ 0,48

. K,.S
Ti€t dién day k€ c c4ch dién: S, = =4 (mm?)
nu,N,

Pudng kinh dy d_, =1,128,/S_, mm

Chon mat d6 dong dién J vé.d(‘)ng dién dinh mifc qua mdi pha diy quan
J =5,5+ 6,5 A/mm? (cich dién cip A)
J = 6,5+ 7,5 A/mm?® (cich dién cdp B)

) :
L joha = n.(m%].J .2a(A) 2a 1a s6 mach nhdnh song song.

B10: Xdc dinh cong sut dinh mifc cho dong co.

Pgm = Udmpha.Idmpha-n-COS(P
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B11: X4c dinh diy quin pha phu

d,=d, .[(0,9)2*5"] véi gid tri a 12 ty s8 vong diy gilta pha chinh
va pha phu dugc chon tng vdi cong sudt dong cd theo bang sau:

Psm | 1/20HP + 1/12HP | 1/12HP + 1/8 HP 1/8 HP + 1/2 HP
a 0,3+ 0,6 0,6+ 0,7 0,7+ 1,0

Sau khi chon a va dp, ta ¢6 sO vong pha phu:
kd ch
N[)h = a-Nch -—q_-
doph

B12: Kiém tra lai hé s6 14p day rdnh, chd § tai cdc rinh chung pha
chinh va pha phu.

' B13: X4c dinh chu vi khudn va khdi lugng day quin
X4c dinh hé s8 K chidu dai phin ddu ndi bdi day, tinh gilfa hai
rinh lién tiép.
7Z‘.}’.(D, + h,)
K= - 7
Pon vi ctia Dy= h; = K (mm)

V6iy hé s6 din dai ddu néi, phu thudce s8 cuc 2p.

S6 cuc 2p 2 4 6 8 va 16n hon 8

Y 1,27+ 1,3 1,33+ 1,35 1,5 1,7

Chu vi khuén dudc tinh theo hé thifc: CV, = 2(Kpeh.y +L7)
Véi y 1a budc bdi diy; L’= L + (5+10mm) - chiéu dai canh tdc dung
16ng vao ranh.

Tdng chiéu dai cho m&i pha day quén: L, = > N,.CV,

i=l
. . d?

Khéi htgng day quén: W, =1.1(8.9kg/dm*)3.L,,, .n.—4—10"4
Trong d6 [Wasyl= [kg]; [Lpna}= [dm]; [d]= [mm].

D4y quan pha phu tinh tuong ty.
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I1. PONG CO KPB 1 PHA MG MAY BANG TU PIEN

———

Imm Iphmm Iph

\ Rt ol
'h\\\ Udm -
_fom T

Ich

Hinh 3E: So dé nguyén I va dé thj vecto dong dién, dign 4p
' DCKDB 1 pha mé méy béng ty dién

TU budc 1 d&€n budc 9 trinh ty tinh todn tuong ty nhu tinh todn day
quén stator dong cd KDB 1 pha md mdy bing pha phu.

B10: Xdc dinh chu vi khudn pha chinh, tdng chiéu dai diy qudn pha
chinh, khdi lugng diy quan pha chinh.
. L
Dién trd day qudn pha chinh: r, = 0,0192.4.;”7(9) |
ch
Trong d6:  0,0192 (Qmm?*m) - dién trd suit ciia dong;
| [Le] = [m]; [den] = [mm].
B11: Tinh gan ding dung lugng cla tu khdi dong:
C - 3180¢° _ Kt®
_ (1+a2 +C, l+a?
Trong d6:
- [Cl= [WF]; [ren ]=[Q ]
k dgch. (kLph Y thph + L' )
kdqph.(kLch Yoen +L )
pha phu so vdi pha chinh

(6.32)

-C, =at =K,.at (6.34) - ti s6 khSi lugng ctia

K s s e 1t A N c
Suyra t=—2; r="2; (i s& ti€t dién pha phu va pha chinh
a S

Nk Un .
a=—P_%" = _ . 5§ vong day giita pha phy va pha chinh
Nokye Uy
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Riit gon (6.32)va (6.34) ta c6 phuong trinh: a* + a® — K = 0 néu gid
tri dién dung chon trudc ta tinh dugc a, t suy ra s& vong, dudng kinh ddy
quén pha phu.

B12: Kiém tra hé s8 14p ddy cho cdc ranh khi da bd tri day pha phu
chung v@i diy pha chinh.

B13: Tinh bdi s6 dong dién md mdy my; tif cong thifc:

_ 3180.P,.m,
U2 (1+a®)n.cosp
Né&u m; = 4 + 6 xem nhu dat yéu cu.
Kiém tra Jpnmm: o sy = Lt
tl+a?

N&u Jypmm = 50A/mm? + 60A/mm?” Ia phi hop.
B14: X4c dinh chu vi diy quan pha phu
Tinh kh6i lugng bo diy quan chinh va diy quan phu
Trong trudng hgp ddng cd van hanh hai cdp dién 4dp 110V/220V

Tinh todn tuong ty nhy tinh todn ddy quan stator dong cd KPB 1
pha m& m4y biing pha phu:

- Piu tién tinh s6 liéu pha phu § 220V
- K& dén qui d6i s6 liéu pha phu vé 110V

N
Trong d6: N 10 = _,1.222& Va: d o = ‘/E-dphzzoV

Dung lugng tu khdi ddng: Cyiov = 4.Caov
Trudng hdp quén lai déng co 3 pha c6 ddy quén q phan s vé lam
viéc & dang dong co 1 pha.
s Phuong 4n 1: Ché& d tinh todn theo ch€ d6 3 pha thong thudng,
sau d6 ddu lai d€ van hanh & lu6i 1 pha

» Phudng 4n 2: Tinh toén lai s8 liéu & dang dong co mot pha lic d6 ’
so dé trién khai ddy quén stator dugc xay dung theo trinh ty sau:
B1: V& sd d6 & dang 3 pha(dung phuong phdp Py 8o hay Clément)
B2: Ap dung phuong phdp Steimentz qui ddi 2 trong 3 pha thanh pha
chinh, pha con lai la pha phu.

104




1II. PONG CO KPB 1 PHA CO PIEN DUNG LAM VIEC

Iph

Ich

Hinh 3F: So do nguyén Ii va dd thj vecto dong dién, dién 4p
DCKDB 1 pha c6 dién dung Iam viéc

Trinh ty tinh to4n diy qudn stator dong cd 1 pha c6 dién dung lam
viéc vé co ban gidng nhu trinh ty tinh todn diy quin stator dong co 1
pha c6 tu dién khdi dong ¥ budc 1 dén budc 14. Tuy nhlen ¢6 mot vai
dlem khac nhu sau:

» Trong budc 6 1dp bang s6 quan hé B,, B,, By. Ciin cif vao céc gidi
han Bgmax = 1,11+ 1,25 T; Brmax = 1,2 + 1,4 T dé chon gi4 tri t8i da
cho B, .

‘= Trong budc 7, khi chon k&t cdu cho ddy qudn pha chinh va pha
phu nén c6 ging duwa vé mdt trong hai trudng hgp sau:

+ Truong hgp 1: Chon Qa = Qg khi diy quidn & dang 1 hay 2 16p
thong thudng chon Qa = 2Qp néu bit budc khong thé thay ddi
két cau.

+ Truomg hop 2: Chon diy quén SIN s& lugng bdi diy trong nhém
pha chinh va pha phu bing nhau.

= Trong budc 9, cin ct theo ti&t dién rinh va hé s& 1dp ddy dé€ tinh
dudng kinh day pha chinh, chon J suy ra dong dién dinh mdc qua
pha chinh, nhung dong dién nay chua phﬁl la dong dinh mifc qua
.diy chung vao ddng ca.

» Tai budc 10 mudn x4c dinh dién trd pha chinh re, ta phdi xdc dinh
chu vi khuén, tinh bé dai diy quan pha chinh va suy ra rey

* Trong budc 14 cin kiém tra lai c4c tham sG sau:

+ MAit do dong dién qua phu khi tdi dinh mic

+ Dién 4p giita 2 dau ty 1am viéc khi djng co & tai dinh mifc.
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B. BAI TAP CO L{I GIAI

§2. XAY DUNG SG PO KHAI TRIEN DAY QUAN
DCKDB 1 PHA KIFU THONG THUONG

I. DAY QUAN 1 LGP

Bai 1: Xdy dung sd db khai trién ddy quan 1 16p cho stator déng cd 1
phacé Z=16,2p =4.

0 0
Bai gidi: r=2i=E=4;ad _180° 18070

=45%dién.
p 4 T

Truong hop 1: Qa=Qp=8;qa=qp =2
S d6 day quin:

"A B XY

Hinh 3.1: D3y quan DCKPB 1 pha kiéu ddng khudn théng thudng;
Z=15, 2p=4, 0,4=03=8

Truong hop 2: Qa=3Qs=12;qa=3;qs =1
Sd dd day quén:
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Hinh 3.2: Ddy quin DCKDB 1 pha kiéu dong khudn théng thudng;
Z=16,2p=4, Q=30 = 12

Bai 2: X4y dung so d6 khai trién day quén 1 18p cho stator dong co 1
pha c6 Z =36, 2p =6.
- 0 0
Bai gidi: 1 = =0 = 6;a, = 20180 _3004ign.
2p 6 T

Truomg hop 1: Qa=Qs=18;qa=qs =3
So db day quan:

A Rs R

123456789012345678901234567890123456
L

] L]
- - -

"A B "X Y
Hinh 3.3: D4y quén DCKDB 1 pha kiéu dong khudn théng thudng;
Z=36,2p=6,0,=05=18

Truong hop 2: Qa=2Qg=24;qa=4;qs =2
So dd ddy quin:
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123456789012345678901234567890123456

]
L1 Aﬁ =~
CA "B "X Y

Hinh 3.4: Day quan DCKDB 1 pha kiéu déng khudn théng thudng;
Z2=36,2p=6,0,=205 =24

Bai 3: Xay dung so d5 khai trién diy quén 1 16p cho stator ddng cJ 1
phacé Z=16,2p=2.

16 180° 180°

Bai giai: ~ =%=?=8;ad =—_—=—5~=22'30 dién,
Chon: Qa=Qp=8;qa=qs = 4.
So dé day quan:
~N
- , ( —— \
(7 N )

S

123L456 7890123456

)

g} B he X 5 Y

S A

Hinh 3.5: Ddy quén DCKDB 1 pha kiéu déng tdm théng thudng;
2=16,2p=2, Qh=Qp=8
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Bﬁi 4: Xay dung sd d6 khai trién ddy qudn 1 16p cho stator dong co 1
phac6Z=32,2p=4. ‘

0 0
Bai gidi: 7 == = 22 =83, =0 180 _ 25039 dien.
2p 4 T 8
Truong hop 1: Qa=Qs=16;qa=qs =4.
So d6 day quén:

=N (=

(N ()

A %y Xy
Hinh 3.6: DAy quén BCKDB 1 pha kiu déng tam théng thudng;
2=32,2p=4,0,=0Q5=16
Truong hop 2: Qa=3Qs=24;qa=6.qs =2
So db day quén:

=
A Tfm—m

12345678901234567890123456789012

&:IINE )

Q Y, Q W,

A "B . ¢ 'Y
Hinh 3.7: Dy quén DCKDB 1 pha kiéu déng khudn thong thudng;
Z2=16,2p=4,0,=03=8
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IL. DAY QUAN XEP 2 LGP

Bai 1: Xdy dyng so do khai trién ddy quan x&p cho stator dong cd 1 pha
c6Z=28,2p=2.
0 0
Bai gidi: 7= =2 =14;q, =100~ 130
2p 2 T 14
Chon: Qa=Qp=14;qa=qe =7

Sd db diy quan:

=12,85% dién.

1234567

*\Q\:\\ N
I \\\\ \

A "B "X Y

Hinh 3.8: D3y quén xép 2 I6p DCKDB 1 pha;
2=28,2p=2 Qy=0=14

Bai 2: Xdy dung sd dd khai trién ddy quan xép cho stator dong cd 1 pha
c6 Z =36, 2p =6.
Bai giai:

_z 36 180° 180°

—=6;a, =

= = =30°
2p 6 T 6

Truong hop 1: Qa=Qp=18;qa=qs = 3.
Sd d6 diy quan:

110




123 456

A "B :

Hinh 3.9: Ddy qudn xép 2 I6p DCKDB 1 pha;
Z=136, 20 =6, Oy = Qg = 18

Truong hdp 2: QA = 2QB =24, ga= 6. gds = 2
So db diy quin:

123 45 123456

9 0

d

Hinh 3.10: Day quén x&p 2 16p DCKDB 1 pha;
Z=36,20=6, Qs=205=24
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§3. XAY DUNG SO PO KHAI TRIEN DAY QUAN
PCKPB 1 PHA KIEU DAY QUAN SIN

Bai 1: X4y dng so d6 ddy quan Sin cho stator ddng cd c6 Z = 20, 2p=4.
Bai gidi:

z 20 180° 180°
‘[=—=—-=5;ad= =
2p 4 T

=36°dién.
Khi nh6m bdi diy khong mugn rinh:
(S5 bGi t6i da/1 nhém) = TT‘I _ %

Pha chinh khong mugn ranh thi pha phu mugn ranh.

=2.

(S8 b6i t6i da/l nhém pha phy) =’T+1 = % =3

Sd db ddy quan SIN dang khdng mugn rinh:

i one

p—
[ 3]
W
S
W
(o)}
~
o0
\O
(e}
(S

ll2_34 567

1' 1 &\“JJ\ “JJ\&“JJ\SI'

2' 2'

31— 3

4 4'
“A B ' 'x Y

Hinh 3.11: D4y quén sin kiéu khéng mugn ranh;
Z2=20,2p=4

'Khi nhém bé&i ddy mugn rinh:

(S6 bdi t8i da/1 nhém) =’T+1 = %1 3.
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‘ Pha chinh khong mugn rdnh thi pha phu khong mugn ranh.
(SG b t5i da/l nhém pha phy) =1;—1 =

S dd day quan SIN dang mudn ranh:

[y
—

N

—w\fr—\\ﬁ\frj\fr—z

3 +— 3
R ILCERNLER

1

—

— N =

w

S

(9}

[,

~) T,
£ 00 ==

O

(e

[

[\®}

N

(9]

@)}
m— -]

m—\

O

o

J U ) U \§

1' 1

g:__/ \L_/ \L_) \L_/ \L_ g:

4 4'
"A B °X Y

Hinh 3.12; Déy quan sin kiéu mugn ranh vdi so bdi ti da trong nhém;
Z2=20,2p=4

Bai 2: Xay dung so dd day quin Sin cho stator dong cd c6 Z=32,2p= 4, )

0 0
Bai gidi: T=i=12—=8;ad=180 _180
2 4 T

=22°30 dién.
Khi nhém b6i didy khong mugn ranh:

(S5 bGi t8i da/l nhém) == = .g_ _4

Pha chinh khéng mugn ranh thi pha phy khong mugn ranh.

| (S8 bdi t8i da/1 nhém pha phu) =% = §2_ =4

So d6 diy quén SIN dang khong mugn ranh:
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)
)
)

r '
(RN CranDL (RN ((FRAN
12345678901234567890123 456789012
U )Wl. ) U ) l\ll.
= DPIRAE Dyl RS D) S by (S
5" 5
A ° Lx °Y
B
Hinh 3.13: D3y quén sin kiéu khéng mugn ranh;
2=32,2p=4
Khi nhém bé&i ddy mugn rinh:
(S6 b6 16 da/1 nhém) =L =8 —4.
2 2
Pha chinh kh6ng mugn ranh thi pha phu mugn ranh.
(S8 bai t8i da/l nhomphaphu)=—=§=4.
Sd db day quan SIN dang muon rinh:
1 1
eV @—S\ S\ )
S e\ fieg\ffeen (s
\ r 1W; N 7({ ) er )
]fljzh6 '8)9{) :2:4Jf>6) lS()Ol?E 4)5fl78 90}] 2
)//\}y \&L }J/\ﬁ /) \ic
6' 6
A °B °X Sy

Hinh 3.14: D3y quan sin kiéu mugn ranh;
£=32,2p=4
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$4. PHUONG PHAP XAC PINH SO VONG DAY
I. PHUONG PHAP SISKIN

Bai 1: Trong dong co 1 pha c6 s8 liéu day quan pha chinh c6 8 liéu nhu
sau: Z = 36, 2p = 4. Tinh hé s& ddy quin pha chinh.

EE

1234 567 8910

Hinh 3.15: D3y quén sin pha chinh;

Z=36,2p=4
Bai gidi: Tacé:7 = Z - 36 _ 9 (rdnh/1 cyc).
2p 4
0 0
a, = 180" _ 180 =20° dién.
-
Ta cé:

0] =y,.0, =3.20° =600; 02 =y,.0, =5.20° =1000;

0, =y,a, =720°=140°; 6, =y, a, =9.20° =180°
B= Sin—2'— + Sin?2 + Sin—% + Sin% = Si30° + Sir50° + Sin70° + Sird0° =3,205

K= 'Zﬂsz'nZ 17 G300 + 23 6inS0° + 29 §in10° + 15 gino0° = 0,81
N2 84 84 84 84

Bai 2: Trong dong cd 1 pha c6 s8 lidu day quén pha chinh ¢6 s0 liéu nhu
bai tip 1 dong c6 pha phy b& tri theo dang sau.
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N3 = 22
N2=2

(—Nl=ll
123 45 6789
Hinh 3.16: D4y quén pha phu;
Z=36,2p=4

Bi€t Z = 36, 2p = 4. Tinh hé s& diy quén pha phu.

Bai gidi
Tacé:r=i=§=9
2p 4
0 0
ad=180 =180 —90° dién

T

Ta c6: 6, = y,.a, = 4.20° = 80°

0, = y,.; =620° =120°;0, = y,.2, =8.20° =160°
. 91 . 02 . 03 . 0 . 0 . 0
B= Szn? + Sm? + Sm; = Sin40” + Sin60° + Sin80° = 2,493

K = > 2r5in% = W sin300 1+ 51500 + 2 51700 = 0,87
SN2 53 53 53

Bai 3: Xdc dinh hé s6 diy quan kg cho pha chinh cia PCKPB 1 pha véi
50 liéu cia nhém béi day duge ghi nhan du6i diy bigt Z = 36; 2p = 4.

E

1234 567 8910

Hinh 3.17: D3y quén sin pha chinh;
Z2=36,2p=4
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Tacé:r= Z - E =9 (rdnh/1 cyc).
2p 4
0 0
a, = 180" _ 180 =20° dién.
T
Ta c6:

6, =y,.a, =320°=60"; 6, = y,.a, =5.20° =100°;
0, = y,a, =720° =140°;6, = y,.a, =9.20° =180°;
B=Sin%+Singz—+Sing3—+Sin€4~

= Sin30° +Sin50° + Sin70° + Sin90° = 3,205

Ky = Zﬂsmﬁ =15 G300 + 22 Sins0?
~N 2 130 130
: +i95in70° +£ Sin90° = 0,867
130 130

Bai 4: X4c dinh hé s6 ddy quan kg, cho pha chinh ctia DPCKDB 1 pha v6i
s lidu cida nhém bdi day dugc ghi nhan dudi day bi€t Z = 36, 2p = 4.

E
1234 5678910

Hinh 3.18: Dy quén sin pha chinh; .

Z2=36,2p=4
Bai gidi:
0 1 0 )
Tacé: 7 =— = 36 9(ranh/1 cye); a, = 180" _180° _ 20° dién.
2p 4 :
Ta co

17,



6, =y,2,=320°=60°; 8, = y,.@, =5.20° =100°;
0, =y,, =7.20" =140°;6, = y,.@, =9.20° =180°;
B= Szne +Sm6 +Szn0 +Sm0
2 2 2 2
= Sin30° +Sin50° + Sin70° + Sin90° = 3,205

Ky = Zﬁsmi’i =29 5in30° + 2 sims0°
TN 2 86 86

+-‘?'§Sin700 +2Sin900 =0,867
86 86

Bai 5: Cho dong cd KBB 1 pha c6 Z = 24, 2p = 4, pha chinh c¢6 dang diy
quén sin khong mugn ranh, cé s§ vong mdi bsi tir bsi trong cing dén
bdi ngoai ciing 1a: N = 10, N, = 15, N3 = 25. Tinh s vong mbi bdi day
mdi khi d8i ddy qudn pha chinh sang dang day quin sin c6 mugn rinh.
Bai giai:

0 0
Tacé: 7 —i —E =6 (ranh/1 cuc); a _@— 180

() V(Y

123456 1234567

Day quin trudc DAy quan sau
khi thay ddi khi thay d3i

Hinh 3.19: D3y quén sin pha chinh;
2=24,2p=4

=30° dién

Trudc khi thay ddi:
6, =y,a, =1.30° =30°
6, = y,.a, =3.30° =90°
0, =y, =530°=150°
B, = Sin15° + Sin45° + Sin75° =1,93
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10

—Sinl5° + 15
50

N, .. 6,
Ky = Z—S = 15 Ginas® + 22 Sin75° = 0,777
N, 2 50 50

Sau khi thay ddi:
0, =y, = 2.30° =60°;

6, = yp.a, = 430° =120°;6,, = yy.a, =6.30° =180°
B, = Sin30° + Sin60° + Sin90° = 2,366

6 0
Sin—2L . Sin-2% .
Ny 27 _Sim30° _ o, Np "7 Sinb0"
N, B, 2366 N, B, 2366
Sin 23 . 0
N, _ 2 _ Sin90 0423

N, ‘B, 2,366
2N, . O
Ky = ;sz—sm_zl-'
=0,2118in30° + 0,366Sin60° + 0,423Sin90° = 0,8455
N, @2_ _0,8455

Tis6: — =
N, ky, 0777

=1,088. Nén N; = 46 (vOng)

S6 vong mdi bdi sau khi thay ddi:
N,; = 0,211.46 = 10(vdng); Ny, = 0,366.46 = 17(vdng);
N3 = 0,423.46 = 19(vOng)

Bai 6: Cho 15i thép stator ddng cd khong ddng bd mot pha md mdy bing
dién dung, c6 kich thudc 16i thép: D= 122 mm; L =73 mm,; by - 16 mm;
b =5 mm;

Z =36. bién dp 110/220V, f = 50Hz.

1.VE& sd db day quén sin cho pha chinh dang khéng mugn ranh.
2. Tinh Ni/N va kg, theo phuong phép Siskind.

Bai gidi:

S8 cuc 2p thich @ng vdi 16i thép dong cd.
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GOi 2pmin 12 s6 cuc nhd nhit ta c6:

2P in = (0,4 + 05) t=(0,4+ 05)122—3,05+3,81

8

Chon2p=4.Tac6:
1-=i=3—6=9(r§nh/l Cer)
2p 4 .

180° 180°

a, = =20°dién

T

Diy quan khéng mugn ranh:

(S6 bdi t6i da/1 nhém) = 171 = % =4 G gnra nhém c6 1 ranh trdng)

Sd d6 day quan sin cho pha chinh dang khong mugn rinh:

(oM anillran)i(ram

|
234?6789()12345678‘)0 3 367890123456

AL \ \
b a | b x
Hinh 3.20: D3y quén sin pha chinh kiéu khGng mugn rinh;

Z2=36,2p=4

D&i v6i day quin pha chinh:
Ta c6:

6, =y, =2.20° =40°; 6, = y,.a, = 4.20° =80°;
6, = y;.a, =620 =120°;6, = y,.a, =8.20° =160°;

0 0
B, = Sin%+ Sini—2+ Sin =%+ Sin —+

= Sin20° + Sin40° + Sin60° + Sin80° = 2,834
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6 7
Sin—'— . 0 Sin—l 0
N 2 _ Sin20 =0’12;£2_= T2 S1n40 - 0226
N B, 2,834 N B, 2,834
0 6
Sin—’ . 0 Sin—“— . 0
, £= 2 _ Sin60 ___0,305;&= 2 ___Sm80 0347
N B, 2,834 N B, 2,834
Hiéu chinh sao cho: ﬂ+&+—&+ﬂ =1
N N
Ta c6 cdc t s6: £—0122 Ny —2=0,226;— N 2 =0,305; ﬂ——0347
N N N N
Ky =2, %Sz i’ =0,1228in20° +0,226Sin40°
i=1

+0,3058in60° + 0,347Sin80° = 0,792

Bai 7: Cho dong co khong dong bd mot pha m3 mdy bing pha phu, c6 kich
thudc 16i thép: D= 72 mm; L = 63 mm; bg - 27 mm, b,=4 mm, Z =24,
Pién 4p Ugn = 220V, f = 50Hz, k. = 0,93. Tinh s6 vong cho mdi bdi trong
mot nhém clia pha chinh theo phuong phdp Siskind biét pha chinh c6
dang mugn rinh, mdi pha ¢6 mdt mach nhdnh song song.

Bai giai:
Goi 2Pmin 12 88 cyc nhd nhat ta c6:

2P = (0,4 0,5)% =(0,4+ 0,5)%27— =1,06+1,33

4

Chon 2p =2

o=|LP B; _8372 1o B, =2,268.107.B;.
P 2

B =|-2 |, =22 1338, »
2pb, 2.27
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B, =(;.—Dbf]3‘, = ;;"—’ZB,s =2355.B;. " (*")
bong cd vin hanh binh thudng: chon By = 1,4 T; Bgmax = 1,25T
Thay vao (*)va (*’) ta c6:
B,=0,76; ® = 2,268.10.0,76 = 1,72.10° (wb)
Day quan pha chinh 12 dang diy qudn Sin mugn ranh: Z = 24,2p=2.
So d6 diy quén:

[([mil(lmom)

12345678901 234567890123

-~

A AN '
O A ‘ ) X .
Hinh 3.21: D4y quén sin pha chinh kiéu khéng mugn ranh;
Z=24,2p=4

r=2 2% 12 can1 cyc)
2p 2

_180° 180°

=15° dién
T 12

d
D04i v6i day quén pha chinh:
Ta c6:
91 =)0, =1.150 =15°; 02 =y,.0, =3.150 =450;
0, =y,a, =515 =75%0, = y,a, =7.15° =105°;

05 = ys.a, =9.15° =135% 6, = y,., =11.15° =165°
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B, = Szn§—+ Sin —* 2! +Sm9—+ Sin—+ 04 + Sin—= 05 +S1n9
2 2 2 2 2 2

= Sin7°30'+ Sin22°30'+ Sin37°30'+ Sin52°30"
+ Sin67°30'+ Sin82°30'= 3,81

Sing1 Sin %,
- .m0~ - . 0 '
N, _ 2 _ Sin7730 =0’034;&= 2 _ Sin22°30 ~01
N B, 3,81 N B, 3,81
1) 1)
Sin— . Sin—X . cn0am
N, _ 2 _Sin37°30 _0’157;&= 2 _Sin32 30 — 0,207
N B, 3,81 N B, 3,81
[7) )
Sin= o ;0 Sin=% . on0ap
ﬂs_= 2 _Sin67 30 ___0,241;&: 2 _ Sin82°30 0,259
N B, 3,81 N B, 381
Hiéu chinh sao cho
N, N, i\’i _&__,. N, N, -1
N N N N N N
Ta ¢6 céc ti s6: -~

=0,036; oo =0,1; £.=0,157;
N N

=0,207;— N 5 =0,241; &=0,259
N N

zl,? 212

N,.. 6
K pgen = z YSM?

i=1
=0,036Sin7°30"+ 0,1Sin22°30'+ 0,1578in37°30"
+0,207Sin52°30 '+ 0,2415in67°30'+ 0,259 Sin82°30' = 0,777

X4c dinh t8ng s8 vong diy cho ddy quén pha chinh:

Tinh K, = (%—Qﬁ)(ﬂzl 50)+0,86 = 0,88
U R
KiUpmna 0,88.220 — 652 (vong)

N, = =
* " 444f DK, 4,4450.1,72.107.0,777
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S6 vong mbi nhém bai:

N =% =%2 =326 (vong)

S8 vong mbi bdi ddy quin pha chinh:

Ni = 0,036.326 = 12 (vong); N = 0,1.326 = 32 (vong);
N3 =0,157.326 = 52 (vong); N4 = 0,207.326 = 68 (vong);
Ns =0,241.326 = 78 (vong); Ng = 0,259.326 = 84 (vong);

II. PHUONG PHAP VIENNOTT

Bai 1: Trong ddng cd 1 pha c6 s li€u diy qudn pha chinh c6 s& liéu nhut
sau bi€t Z = 36, 2p = 4. Tinh hé s§ diy quin pha chinh theo phuong

phédp Viennott.
11120 0 0 11211

Bai gidi: | |
N3
‘[=i=§=9 . :f
2p 4 © )
_180°_180° o e | 1|
=T =g = ten. 123 45 6789
N =N+ N, +N; Hinh 3.22: D8y qudn sin pha chinh;

=1+1+%=25donvi Z=36,2p=4

Ti s6 vong cho mdi bdi trong nhém:
N, N, 1 N, 1

N N 25N s
Ta c6:6, = y,.a, =4.20° = 80°;
0, =y,a,=620°=120°;0, = y,a, =8.20° =160°
u N . 9, . 1] . 0 . 0
K jper = Z-N#Sm? = 0,28in40° + 0,4Sin60° + 0,4Sin80° = 0,867
i=1
Bai 2: Trong d0ng cJ 1 pha c6 s6 liéu diy quan pha chinh c6 s& liéu nhu
bai tdp 1 dong c6 pha phu bd tri theo dang sau bi€t Z = 36, 2p = 4. Tinh
hé s6 day quan pha phu theo phuong phdp Viennott.
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Bai giai:

_=9

z
T=—=
2p 4

180°
T

N =N;+N,+N3+N,

180°

=20°dién

a,=

1211120 0 1211 12

- (

N

('—‘le
1234 567 8910

"

=Wh+1+14+%=3don vi H’nh 3'23: Déy qua” sin pha Phl';

Z=36,2p=4
Ti s6 vong cho mdi bdi trong nhém:
Ni_Ns«_1Ns N, _1
N N 6 N N 3
Ta c6: |

61 =y, =330"=90°;8 = y,a, =530° =150°;
05 =y, ay = 7.30° =210°:6's _y4 a,, _930° —27o°
= Z ’;’v—sm% =0, 167Sin4s° + 0, 3338in75°

K

dgph

4

+0,333Sin105° + 0,167Sin135° =0,88

Bai 3: Cho ddng cd khong dong bd mdt pha m& mdy biing pha phu, c6 kich
thudc 16i thép: D = 72 mm; L = 63 mm; by = 27 mm; b, =4 mm; Z = 24,
Pién 4p Ugm = 220V, f = 50Hz, k. = 0,93. V& sd dd trién khai diy quin
pha chinh va tinh s vong cho mdi bdi trong mdt nhém clia pha chinh
theo phuong phép Viennott. Biét pha chinh ¢ dang khong mugn ranh,
mdi pha c¢6 mdt mach nhénh song song.

Bai giai:
Goi 2Pmin 12 58 cuc nhd nhat ta c6:

=04+ 0,5)%)'- = (0,4 + 0,5)% =1,06+1,33. Chon 2p = 2.

g

2pmin

L.D,

o-(£2:

B, = 872 .107%.B, =2,268.107.B;.
P 2
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B - D, B =72.B¢s =1,33.B¢,. (**)
8 2pb, 8227 : )

B 24.4

r

B —(21;)35=”'—7235=2,355.35. 57y

bong co van hanh binh thudng: chon B, =14 T; B, =1,25T
Thay vao (**’) va (**) ta c6:
B, =0,76; ® = 2,268.10°.0,76 = 1,72.10° (wb).
Day quén pha chinh I2 dang dy quén Sin khdng mugn rinh: Z=24,2p=2.
Sd db diy quan:
1143220033211

= 2 N—=/
A J’ X
Hinh 3.22: Ddy quan sin pha chinh kiéu khdng mugn ranh;
Z=24,2p=4
0 0
Tacé: r=-2=24_ 12 (ranh/1 cue); o, = 180" _180 _ 15°dién
2p 2 12

N=N;+Na+N3+Ns+Ns=1+1+2/3+2/3+2/3=4donvi

Ti s6 vong cho mdi bdi trong nhém:
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0, =y, a, =515 =750, = y,., =7.15° =105°;
0, =y, a, =9.15° =135°;6, = y,., =11.15° =165°.

N, .. 6
quch = ; _N—Sm "é‘
=0,166Sin22°30 +0,166Sin37°30" +0,166Sin52°30

+0,258in67°30 +0,258in82°30 = 0,772

Tinh K, = (%(970_0%)(71,21 —50)+0,86 = 0,88
K Uimpha 0,88.220

N, = = = = 656 (vong).
4,44.f®.K,, 444.50.1,72.107.0,772

S6 vong mdi nhém bbi: N = ivzc—” = 9;—6— =328 (vong).

S& vong mdi bdi trong 1 nhém diy quan pha chinh:
N4 =N5=0,25.328 = 83 (vOng);,
N; =N, =N3=0,166.328 = 54 (vOng);

§5. TINH TOAN DAY QUAN STATOR PCKDB
1 PHA MAT SO LIEU

1. PONG CO KDPB 1 PHA MG MAY BANG PHA PHU
Bai 1: Cho 13i thép PCKDB 3 pha, ¢6 kich thudc 18i thép nhu sau:

Pudng kinh trong cilia 16i thép stator D;= 76mm I.TS_*'
Chiéu dai 16i thép stator L = 54mm |

Bé ddy gong 15i thép stator b, = 10mm 6 |

Bé diy ring stator b, = 3mm | 14
Tdng s6 rank stator Z = 32. !

X4c dinh s6 liéu day qudn pha chinh va pha phu dé ;

. d6ng cd van hanh § 220V.
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Bai gidi:
B1: X4c dinh cdc tham s& cin thi€t cho viéc tinh todn. Cho & diu bai
B2: S& cyc 2p thich itng véi 16i thép dong co.

Goi 2pmin 12 s6 cuc nhd nhit ta c6:

2P, =(0,4+ 05)—_(04 05)—_304 3,8.Chon 2p = 4.

8

B3: Lap biéu thifc quan hé tif théng gita mot cuc tif & va mat do tY
thong qua khe hd khong khi By:

&= (é_}_)D_) B, = % 10.B, = 2,052.10~.B,.

B4: Mit do tir thong qua gong 16i thép stator B, va mit d6 tir thong qua
- khe hd khong khi B,:

B, =|-2 |p =708 _19p
2pb, 4.10

B5: Mt do tir thong qua ring 151 thép stator B, va mit dj tir thdong qua
khe hd khong khi B;:

B =| ™\, =20 p _ 24858,
Zb, ) * 323

B6: Bong ¢d vin hanh binh thudng: chon B, =1,4 T; B, = 1,25 T.
Ta ¢6 By = 0,62T; @ = 2,052.10°.0,62 = 1,27.10 (wb).

B7: Chon diy quan pha chinh va pha phu la dang day quédn Sin: Z = 32,
2p=4.

S¢ db day quan:
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Hinh 3.22: D3y quén sin kifu mugn rinh;
Z=36,2p=4

Ta cé:

0 0o
ret 232 8 (ranl/1 cyc); ¢, = 1807 1807 _ 22,5° dién
2p 4 8

D3i v6i ddy quan pha chinh:
6 =y.a,=2225"=45%0, = y,.a, =4.22,5° =90°
0, =y,a, =6225° =135, = y, o, =8.22,5° =180°
B, =Sinﬁ+Sini+Sin§+Sing‘-
2 2 2

= Sin22°30 +Sind5° + Sin67°30 +Sin90° =3,01

Sin 6 Sin %,
-2 . 0 » e . 0
N _TTo _Sin22°30° _ 0127; N2 o2 _SindS 05y
N B, 3,01 N B, 3,01
[ 0,

Sin—3 . Onn' ‘ Sm—“ . 0
EJ_: 2 _ Sin67°30 ~0307; iV_i= 2 _ Sin90 ~0332
N B, 3,01 N B, 3,01

N o

Koo = 23 18in=" = 0,1278in22°30' +0,234Sinds"

i=l
+ 0,307Sin67°30 +0,3328in90° = 0,83
Ddi v6i day quan pha phu:
61=yra,=4225"=90°; 02 =yr.0a, =6225° =135°;
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03 =y,a, =8225" =180°
. 0'1 . 9'2 . 0'3 . 0 . 0 ! . 0
B, = Sm—2-— + Sm—i— + Szn—2—- = Sind5" + Sin67°30 +Sin90" = 2,63

.6, 6,
Siny _ Sinas® _ 060 Mo _ S~ Sin67°30

B, 263 N B, 2,63

=0,351;

z|=

6.

Sin—’ . 0

_TT _Sim0® o
B, 263

=]z

n N 6
K, =>» —Sint
dgph ,Zl: N

=0,269Sin45° +0,3518in67°30 +0,38Sin90° = 0,894
B8: X4c dinh t8ng s6 vong diy cho mdi pha ddy quan:
0,86-0,75
50-15
v o KiUspa 079220
*444fDK,, 444.50.1,27.107.0,83

S8 vong mbi nhém bdi: N = ivii = 12_2 =185 (vOng)

Tinh K, = ( )(32,21 -15)+0,75=0,79

=742 (vdng)

S& vong mdi bdi diy quan pha chinh:

N = 0,127.185 = 24(vong); Nz = 0,234.185 = 43(vdng)

N3 =0,307.185 = 57(vong); N4 = 0,332.185 = 61(vOng)
B9: X4c dinh ti€t dién ranh stator:

S, = (d' “;dz )h = (7‘2“5].14 =84 (mm?)

Chon kjg = 0,46. Chon rdnh chita Ng = 61(vOng).

Tiét dién diy k€ cd cich dién: S, = KS, 04684 0,316 mm?
N, 2.61

Dudng kinh ddy d., =1,128,/S_, =1,128,/0,316 = 0,634 mm

130




DPudng kinh diy qudn chinh khong ké c4ch dién:
den = dea- 0,05 = 0,634 — 0,05 =0,584 mm. Chon dg = 0,6mm.
Chon J = 6,5 A/mm? (c4ch dién c&p A):

d? 3,14.0,62

Lt = n{T]J.Za =1. 6,5.1=184

B10: Xdc dinh cdng suit dinh mdc cho dong cd.

Chon n = 79% va cos¢ = 0,85 (tra bdng)

Pam = Udmpha Jampha.n.cOs@ = 220.1,84.0,79.0,85 = 270 (w)
B11: X4c dinh pha phu:

Chon a = 1 (tra bang)

Pam a
(1/20)HP + (1/12)HP 0,3 + 0,6
(1/12)HP + (1/8)HP 0,6 +0,7
(1/8)HP + (1/2)HP 0,7 +1

Chii y: khi chon a theo gid tri trong bdng @ng véi 2p = 4.
Néu 2p # 4 ta c6 thé chon cao hon gi4 tri trong bdng 1,2 = 1,4 14n.
k
N, =aN,.—2" =1.742. 083
K aoon 0,8.9

] < . N ‘
S8 vong m8i nhém bdi: N = —:"— = 933 =173 (vong).

=692 (vOng).

dpn = dchf[(0,9)2+5*‘] =0,6.0,9" =0,28 mm.

Téng s& vong mbi b&i diy quan pha phu:

N'1 =0,269.173 = 46(vong);

N'2=0,351.173 = 61(vdng); N'3 = 0,38.173 = 66(vdng).

B12: Ki€m tra lai hé s& 14p ddy rinh theo s& liéu ddy qudn pha chinh va
' pha phu vira tim.
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dchea = 0,65mm W( gj%%t
Sehea = 0,33mm’> m m

dphcd=0,3mm 12345 678 9

Sphet = 0,07 mm? I l

Véi S, = 84mm? - N'1=46
N"2=61
N'3=66

Hinh 3.26: Phén b& pha chinh va pha
phu ddy quén sin kidu mugn rinh;
2=32,2p=4
Kiém tra hé s6 1dp ddy c4c rinh

2.N,. 61033 ,
= 2NeSaea 261033 _ 486 thé chap nhan dudc)

dl — S 84
Ny S 57033
K,, = Jsrhd == " 0,22 (thod)
N,S., ,+N,S
= NaSoe ¥ MOt 43.0,33+46007 _ 17 o)
3 S, 84
NS, +N,S .
= Dot T NoOphes _ 24033+61.007 _ 145 1ho)

s = S 84

r

_ 2°N'3'Sphcd _ 2.66.0,07
Ids S 84

r

B13: X4c dinh chu vi khudn va khéi lugng ddy quan

=0,11(thod)

X4c dinh hé sd Ky chiéu dai phian diu ndi bdi day, gita hai ranh
lién ti€p clia pha chinh.
zy(D, +h) 713576 +16)

12,18 mm
Z 32

K, =
Trong dé:
y=1,35 - hé s6 din dai dau ndi

L'=L + (5 + 10mm) = 54 + 8 = 62 mm - chi€u dai canh tdc dung
16ng vao ranh.
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Chu vi khudn pha chinh dugc tinh theo hé thifc:
CVch, 2(KyL.yi +L°) = 2(12,18.y;+62) mm

Y; 2 4 6 8
CVehi i thuyet (mm) 172,72 221,21 270,16 318,88
CVcl_,i thyc & (dm) CV|=1,8 CV2 = 2,3 CV3 = 2,8 CV4 = 3,2

T8ng chiéu dai cho mdi pha diy quén:
L =4.[N.CV i+ N,.CVy+ N3.CV3+ Ni.CV4]
=4.[15.1,8 +43.2,3 +63.2,8 + 44.3,2] = 1772 dm

L' L

Ko
Khdi lugng diy quan pha chinh:

nd?

Woen =1.1.(8.9kg /dm’)..L,, 1. —10“

dgch

2
=1,1.8,9.1772.1. ”‘:6 .10 =0,5(kg)

Déi vé6i pha phu:

/4 (D +&]
T2 ) _m135(16+8)

VA 32

=1L12 mm

Trong do:
y=1,35 - hé s8 ddn dai dau néi
L’=L + (5 + 10mm) = 54 + 8 = 62 mm - chi€u dai canh tdc dung
16ng vao rinh
Chu vi khudn pha phu dugc tinh theo hé thic:
CVpni = 2(KL.y; +L7) = 2(11,12.y; + 62) mm
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Yi 4 6 8
CV phi 1 thuyét (mm) 212,96 257,44 301,92
CV phi thyc 1€ (dm) CV,=22 | CV3=2,6 | CV;3=3,1

T8ng chiéu dai cho mdi pha diy quén:.
Lop = 4.IN 1.CV 1+ N5.CV 2+ N3.CV 5]

=4.[43.2,2 +60.2,6 + 44.3,1] = 1548 dm
Khdi lugng diay quin pha phu:

Wy =1.1.(8.9kg / dm’)

2
=1,1.8,9.1548.1.3r'—0;-2-8—

~ Tém tdt két qu tinh todn:
Cong suit dong co: Pam = 270 (W)
Dong dién dinh mic: Isn = 1,84 A
 Pudng kinh ddy pha chinh va pha phu: dey =0,6 mm. dp, = 0,28 mm

Tisda=1

nd?

4
Lyn——10

107 =0,1(kg)

Khéi lugng diy pha chinh: Wyge = 0,5 (kg)
Khdi lugng diy pha phu: Wygpn = 0,1 (kg)
Phin b6 s6 vong pha chinh nhu sau:

Y 2 4 6 - 8

S8 vong/bdi N, =24 N, =43 N3=57 | Ny=58
CVehimgere (dm) | CVi=1,8 | CV2=23 | CV3=2,8 |CV,4=3.2
Phan b3 sd vong pha phu nhu sau:

Y 4 6 8

S& vong/bsi N, =46 N, =61 N3 =66

CV phi et (dm) | CV' =22 | CV,=2,6 | CV3=3,1
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Bai 2: Cho mdy mai Lién X0 c6 kich thudc stator ghi nhin nhu sau:
D; = 94mm; L = 28mm; b, - 17 mn‘l; Z = 32. Réang hinh thang c6 kich
thudce nhu hinh vé€ trong d6 c¢6 16 ranh kich thudc 16n 8 ranh kich thudc
nhd; sdp x€p theo thif ty sau ddy trén vong tron stator; 8 rinh 16n 4 rinh
nhd rdi d€n 8 rinh 16n 4 rinh nhd.

VN
UL LT L

Eqﬂﬁ NE?

123 4@[7]9 01234567 l@llz 34

L -

rdnh c6 ghi s thu’ tu trong 6 chif nhat
12 rdnh c6 kich thudc bé

Kich thudc rinh ghi nhin nhy sau khi thdo g8 diy qudn pha chinh
va pha phu ta ghi nhin dugc so d5 diy quédn va s liéu ddy quén nhu
sau:

= 88 (vong), N; = 90 (vong), N3 = 95 (vdng), N = 87 (vong)
N; =86 (vdng), N; = 106 (vong).
Pudng kinh diy quén pha chinh: d, = 0,75 mm

Pudng kinh ddy quin pha phu: dy, = 0,4 mm
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. Theo s& liéu ghi nhin dugc x4c dinh hé s6 day quin cho pha chinh
va pha phu.

. V@i dién 4p vin hanh 1 220V, x4c dinh cdc gid tri B; B; va B, ma
nha s3n xuit chon cho dong co.

. Xd4c dinh ti 1& a, n€u gid dinh s6 liéu cho pha phy dang bdi tri &
220V, thit kiém tra lai quan hé giita dcndpn thod quan hé theo
Viennott hay khong.

. Gi4 sif ta bSi tri lai pha chinh va pha phu theo phin b8 diy quin
sin Siskind, nhém b&i diy pha chinh va pha phu 13 dang khong
mugn rinh, pha chinh chifa 5 b8i trong mdt nhém va pha phu chifa
4 b6i trong m6t nhém. X4c dinh s6 liéu diy quan pha chinh va pha
phu theo so dd vira thanh l4p.

Bai gidi:

1. X4c dinh hé s ddy quin cho pha chinh va pha phu.

2p.. =(0,4+ o,s)_D_' =(0,4+ 0,5)% =2,21+2,76.Chon 2p = 2.
b, 17
0 0
Ta c6:7 =2 = 2 =12 (ranh/1 cue); & _180° 1807 ;50 gign,
2p 2 2

Péi v6i ddy quan pha chinh:

6, =y, =515"=175%:6, = y,.a, =7.15° =105°;
0, = y,.x, =9.15° =135%,0, = y,.a, =11.15° =165°.

Ky = Zﬂsmﬁ = 38 Gim3730'+ 2 §in52°30
SN2 360 360

+ 25—Sin67°30'+ £7—Sin82°30' =0,82
360 360

Pé&i v8i diy quin pha phu:

01 =yra, =9.15°=135°; 62 = yr.a, =11.3° =330 °;

Koy = Z——S _=ES n67°30+ 120 92S1n82 30'=0,96




2. Xd4c dinh cdc gid tri B, B, va B, mi nha s&n xui't chon cho dong co

D 94.B
B, =| = |B, == =138.B,
2pb, 4.17

B =™ g, =" p 1898,
Zb, 2465

P0dng co van hanh binh thudng:
Chon B;=1,4T; B; =1,25T = B;=0,82
3. Xdcdinh ti 1€ a:
N, kin 1922 0,96 _

k
N, = a.N‘_.,,.ﬂ suyra g =

b

K N, kye 36027082
4. Theo Viennot:
d 0,4
dop = 0,92*%] = (0,9 =2 =—="=0,53
oh= den [(0,9)** ] = (0,9) i 0T
2+5a=053 o0 2086
1n0,9

D€ a ~ 0,62 thi ta ting dpn (hodc gidm deny, chon dep = 0,7 mm. Tinh
lai ta ¢6: a = 0,65.

II. PONG CG KPB 1 PHA MG MAY BANG TU PIEN

Bai 1: Cho 15i thép DCKDB 3 pha mang nhén hiéu

SEGAL, kich thudc 16i thép nhu sau: D= 134 mm; /
L = 105 mm; by - 18 mm; b; = 4,7 mm; Z = 36. Xdc
dinh s6 liéu day quén stator ddng cd khi vdn hanh &
trang thdi ddng cd 1 pha ding tu khdi dong, di€n dp 24
cung c4p d€ van hanh 1a 220V.

—_— —_

\
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/
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Bai gidi:

B1: Cho & dau bai
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B2: 2p_.. =(0,4 +0,5)£b)—’ = (0?4 +O,5)% =297+3,72.Chon2p=4

8

B3: @ = (%‘]-Ba J105.134 10.B; =7,035.10°.B;.
( D 134.B
B4: B, =| —— B, = 2 =1,86.B;
2pb, 4.18
Bs: B =| 2 |p, =213 g 54868,
Zb, 36.4,7

B6: Pong co van hanh binh thudng:
Chon B, = 1,4 T; By = 1,25T = B, = 0,62T
@ =7,035.102.0,62 = 4,36.10° (wb)

B7: Chon diy quin pha chinh va pha phu 12 dang diy quan Sin: Z = 36,
2p=4.

Sd d6 day quan:
1 1
SN =s

A (N
t.H 8 O 234 ¢

Y 1

_—y

e o, —
—a
A
;\o——/
; [ )
_gem— )
—n
\‘\
\ > «
\O
N\
N
(
{
A
L —

)J/j\\K\UJJj/\\Q

Hinh 3.27: Ddy quén sin kiéu khéng mugn rinh;
Z2=36,2p=4

' 0 0
Ta Cé:z’:i:?:Q(rﬁnh/] cuc); o, = 180 = 180

=20°
2p T 9
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Déi véi diy quin pha chinh:
Tac6: 6, = y,.a, =2.20° =40°; 6, = y,.@, =4.20° =80°
0, = y,a, =6.20° =120°; 6, = y,.@, =8.20° =160°

B, —Szni +Szn6;2 +Sm0 +Sm0

= 8in20° + Sind0° + Sin60° + Sin80° = 2,835

Z) [Z)
Sin—+ . Sin—2
N 0 . 0
N 2 _ Sin20 _ 0’12;1\/i _ 2 _ Sin40 - 0,226
N B, 2,835 N B, 2,835
[Z) 2]
Sin— ) Sin—2
N 0 . 0
N, _ 2 _ Sin60 =0’305;&= 2 _ Sin80 ~ 0347
N B, 2835 N B, 2835
Hiéu chinh sao cho:&+ivl+£+—]!“— =1.
N N
Ta ¢6 céc ti s0: N 0,122 ;ﬂ =0,226; N _ 0,305; Ny _ 0,347
N N N
(A
4th Z—Stn 5

=0, l22Sm20° +0,2268in40° +0, 305Sm60° +0,3478in80° = 0,79
P3i v8i day quin pha phu:
601 =yra, =120° =20°,02 = y2.a, =320° =60°;
s = y,a, =520°=100°;0's = y,.a, =7.20° =140°;
's = y,.; =9.20° =180°

B, —S1n‘-9—+Sme2 +Sm‘93 +S1r16’4 +S1n6
2 2 2 2 2

= Sinl0° + Sin30° + Sin50° + Sin70° + Sin90° =3,379

o
: Sin—' . 0 ' Sin—z— . 0

_]ﬂ_= 2 _ SznlO — 0,051: iV_3= 2 _ Sin30 ~0147;

N B, 3,379 N B, 3,379

139



;
. sin2 . sine
N, S Sinso? N, 5" sin10°

, = =0,226; —*= = =0,277,;
N B, 3,379 N B, 3,379
o .
' Sin—’ . 0
Ls' _ 2 _ Sin90 ~ 0,295
N B, 3,379
Hiéu chinh sao cho: N.' +N,2 + N? + Nf’ + N,s =1
: N N N N N
Ta c6 cdc ti s6: I—VL =0,055; & =0,147; ﬁ’- =0,226;
N N N
N, N.

—4 =0,277; = =0,295
N N

Kopn = Zi:'smﬂ =0,0558in10° +0,147Sin30° + 0,226Sin50°
a N2

+0,277Sin70° +0,2958in90° = 0,81

B8: Tinh K, = (M)(l 10,44 -100)+0,9 = 0,906
150100
K. U )
o Kelapa 0,906.220_3 _ 260 (vong)
4,44.fDK,, 4,44.50436.10°.0,79
N, 260
N="¢-2"~-65 (von
4 2 (vong)

N, =0,122.65 = 8(vong); N, =0,226.65=15 (vong)
N, =0,305.65 =20 (vong); N, =0,347.65 =22 (vdng)
B9:

(S

)
= 7”0) 22—2)#"5 =154.31 (mm?)
2 2)" 8

Chon kyq = 0,46; chon rinh chifa: Ny = 22(vdng)
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K,S, 04615431
N, 22

Ti€t dién day ké ¢ cdch dién: S, = =3,22 mm’

Dudng kinh day: d, =1,128,/S,, = 1,1284/3,22 = 2,024 mm
Puding kinh ddy quin chinh khong ké cich dién:
dep = deg - 0,05 = 2,024 - 0,05 = 1,974 mm

Chon s8 sgi chép 1a 3 s¢i: d,, = o == =114 mm

Chon J = 6,5 A/mm? (c4ch dién c4p A):

2 2 '
n.(ﬂ;—JJQa = 3&&41’&.6,5.1 1989 A

Chon 1 = 0,88 va cos¢ = 0,89
Pam = Udmpha Janipha-N.COSQ = 220.19,89.0,88.0,89 = 3427 (w)

my{D, +h,) _ 7135134 +24)
Z 36

L'=L + (5+ 10mm) = 105 + 8 = 113 mm
CVa = 2(Kpenyi +L°) = 2(18,6.y;+ 113) mm

I

dmpha =

B10:K,,, =

=18,6 mm; trong d6 y = 1,35

Yi 2 4 6 8
CV e 1 thuyér (mm) 300,4 374,8 4492 523.6
CV i thye 1 (dm) CV,=3 | CV,=3,8 | CV3=45 |CV4=53

ch =4. [N| CV,+ N2 CV2+ N'; CV'H- Nj. CV4]
=4.(8.3 +15.3,8 + 18.4,5 +20.5,3] = 1072 dm
ad® |
W, =1.1.(8.9kg/dm*)..Ly,n. ——10

107 =3,2(kg)

- 1,1.8,9.1072.3.”'1’14—
4
: L 107
= (0,0192“""" Im )4 S 2 0,0192.4.——— = 0,67Q.
nd, 3.x.114
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BI11:

142

bién dung C:

co 3180s7 318047 94925, *
(+a*),C, [1+4’)0,6705 (1+a?)

Mo N NN,
Yibeh Nyl Nyz N)’s Ny4

=0,122.2+0,226.4+0,305.6+0,347.8=5,3

N, . N,. N,. N, . N, .
Yivph =F}’1+ N Y+ N Y3 + N Yy ¥ N Vs
=0,055.1+0,147.3+0,226.5+0,277.7+0,295.9 = 6,22
.yl D, +h—’
2 ) m135(134+12)
K, , = = =17,2
P VA 36
kdqph KoY +1L
=‘11-0,79 17,2.6,22+113 —1,01.ar=0,5
0,811 18,6.5,3+113
Nén: r= 0> - 049 th& vao phuong trinh (*) ta c6:
1,0l.a a
2
C= 9492,5.0,49°  2279,15 Chon C = 1200yF.

a‘+a*>  a'+ad’
Gidi phudng trinh a* + a? = 1,89; ta ¢6 a® = 0,96;
a=0,98vat=0,5.

Pudng kinh ddy quin pha phu khong k€ c4ch dién:

d, = d, At =114,/0,5 = 0,8 mm.

k
N, =aN,—* = 0,98.260.27 = 243 (vong/pha).
, daph | 0,81 -
. N
N=—-= % =60 (vong).

N't =0,055.60 = 3 (vong); N'2 = 0,147.60 = 9 (vong);




N's =0,226.60 = 14 (vdng); N's =0,277.60 =16 (vong);
N's =0,295.60 =18 (vong).
B12: dgpea =1,2mm; 3 i chap: Senea = 1,13 mm?
dphes = 0,85mm; 3 sgfi chp: Sphea = 0,567 mm’
Vdi S; = 154,31 mm?:
Kiém tra hé s& 14p ddy c4c ranh:
K, - 3Ny Seses +3NiS g _ 322.113+3.3.0,567
S 15431

r

= 0,51(khOng thda)

3.N,S, ,+3.N.S
K,, = 3 chcdS 25 phed _ 3.20.1,1135 -;;.19.0,567 — 0,54 (khong thda)

N4=20.

@

123456789

:J_J LL?;-;:%

N'3=14
N'4=16
N's=18

Hinh 3.28: Phin b pha chinh va pha phu diy quén sin
kiéu khéng mugn rinh; Z = 36, 2p = 4

K, - 3.N,.S e +3.N3$,,M _3.15.1L13+3.140,567 _ ;o
S 15431

(c6 thé chdp nhén)

IN,S,, +3.N,S, '
K,d4 _ 19 ched 49 phed _ 3.8. 1,1 3+ 3160,567 _ 0’35 (théa)
S 154,31

r

P 23.NsS e 2.3.18.0,567
1ds S 154,31

r .

=0,39(thda)
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Hiéu chinh: Ny =20; N; = 18; N, = 7;
_ 3Ny Sy +3NiS s 320.113+3.3.0,567
i S 15431

r

= 0,47 (thda)

3-N3S e +3N3S ey 3.18.1,13+3.7.0,567
S 15431

r

Ky, = =0,47 (thda)

B13: Udc lugng bdi s6 dong dién khdi dong clia dong co:
3180.P, m,
Ujm (1+a2)7Cos¢ )
CU3, (1+a JnCosp _ 1200.220%(1+0,96 0,88.0,89
3180.7,, 3180.3427

m,.J .
Suyra: J ,,, = il Ll T 8.6, =74 A/mm*

tNl+a>  0,514/1+ 0,962

Viy: m, = =8

r

n'.}/{D, +—-)
Bl4: K, , = 2)_ 7r.1,35(134+12)=17,2mm;
, z 36

=L+ (5+ 10mm) =105+ 8 =113 mm
CVohi = 2(Kiph. yi +L7)=2(17,2. yi + 113) mm

Y; 1 3 5 7 9

CV phiti muyer |260,4 329,2 398 466,8 535,6
(mm)

CV pimged |CV1=2,6 {CV;,=33 |CV3=4|CV,=4,7 |CV5=54
(dm)

Lph=4.[N1.CV |+ N2.CV 2+ N3.CV3+ N4,.CV 4+ N5s.CV's]
=4.03.2,6 +73,3+14.4+16.4,7 + 18.5,4] = 1037 dm

d’

W =1.1.(8.9kg / dmr*)..L,, n”4 107

daph

2
=1,1.8,9.1037.3. ”(;8 10™ =1,5(kg)
Tém tdt k€t qua tinh todn:
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Cong suit dong co: Pyy = 3427 (w).

Dong di€n dinh mitc: Iy, = 19,89 A.

budng kinh diy pha chinh va pha phu: d¢y = 1,15 mm. 3 sdi chdp

dph = 0,8 mm. 3 sgi chip
Ti s6 a = 0,98.
Khéi lugng day pha chinh: W = 3,2 (kg)

Khoi lugng day pha phu: Wygen = 1,5(kg)

Phin b8 s6 vong pha chinh nhy sau:

Y; 2 4 6 8
S8 vong/boi Ni=8 | N=15 | N3=18 | N4=20
CVehithyes (dm) | CV;=3 |CV,=3,8|CV3=4,5|CV,4=53
Phéin bd s6 vong pha phu nhu sau:
Yi 1 3 5 7 9
S6 vong/bdi | Ny=3 | N=7 | N3=14 | Ny=16 | Ns=18
Cv‘phi thye & . . . . .
(dm) CV',=26|CV,=33|CV3=4 |[CV,=47|CVs5=54

Bai 2: Cho PCKDB 3 pha Pai Loan ¢6 bang i lich sau:

(_

\

INDUCTION MOTOR

TYPE EFC PHASE 3 INS CLE
HP 2 VOLTS 220/380
POLES 4 CLCLES 50/60
RATING CONT RPM 1430
DESIGNCNC C292 AMPS 5,6/3,24
ROTOR C SHIELD BEARING 6205/6205
MFG N° 0275040

TONGYUANG ELECTRIC CO LTD MACHINERY

N

TAIPEI REPUBLIC OF CHINA

/
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Kich thudc 16i thép nhu sau: Dy = 95 mm; L = 78 mm; by - 13 mm;
b; = 3,5 mm; Z = 36. X4c dinh s0 liéu diy quén stator dong cd khi v4n
hanh & trang thdi dng cd 1 pha dung tu khdi dong, dién 4p dinh mutc 12
110/220V. o

Bai gidi:
B1: Cho & dau bai

B2: 2p,,. =(0,4+ 0,5)% =04+ o,s)?—j =292+3,65

g
Chon2p=4 -

ﬂ}B& = @.10“'.3,s =3,705.107.B;
P 2

B4: B =( D. )B 5B 1808,

B5: B, =| 2L |p, = % p _2363,
Zb, ) ° 3635

B3: @:_(

B6: BPong c¢d van hanh binh thudng:
Chon B; = 1,4 T; B, = 1,25T = B, = 0,64T;
® = 3,705.10.0,64 = 3,37.10° (Wb)

B7: Chon diy quin pha chinh va pha phu 12 dang diy quén Sin khong
mugn rinh: Z = 36, 2p = 4.
0 0
Tacé:r= Z . ﬁ =9 (ranh/1 cye); a, = 180 = 180
2p 4

Sd dd day quén:

=20° dién
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Hinh 3.29: Ddy quan sin kiéu khdng mugn ranh;
Z=362p=4

D6i v6i day quan pha chinh:
Tac6:6, = y,.a, =2.20° =40°; 0, = y,.a;, = 4.20° =80°
0, = y,.a, =6.20° =120°;6, = y,.c;, =8.20° =160°

B, —Sme +Sm0 +Sln0 +Sm‘9
2 2 2 2

= Sin20° + Sin40° + Sin60° + Sin80° = 2,835

o, o
Sin2L ., Sin-t .. o
ﬂ: 2 _ Sin20 =0,12;&= 2 _ Sin40 =0,226
N B, 2,835 N B, 2,835
) o
Sin—= 0 Sin—% . ono
N
N, _ 2 Sm60 0,305;&= 2 _ Sin80 =0347 .
N B, 2,835 N B, 2,835
Hiéu chinh sao cho: —-+ N N N =1
N N
N, N,

Ta c6 cdc ti s6: —=0,122;—2 =0,226; ——0305 ——-=0347
N N N N
- N, .. 6
quch=ZNSl”2

i=1

=0,1228in20° +0,2268in40° +0,3055in60° + 0,347 Sin80° = 0,79
147



D&i v6i ddy quin pha phu:
0\ =yra, =120° =20°6" = y 2., =3.20° = 60°;
0's = y,a, =520° =100°;0's = y, ., = 7.20° =140°;
s = y,., =9.20° =180° |

B,,,, = Sing—'-+Sin&+Sinﬁ+Sin2-“—+Sinﬁ
2 2 2 2 2

= Sinl0° + Sin30° + Sin50° + Sin70° + Sin90° = 3,379

6, 6,
Sin—t . o . Sin% L L0
_]Y_sz 2 =SmlO ~ 0,05 ;N—2.= 2 =Sm30 - 0,147;
N B p 3,379 N B oh 3,379
0 6,
CSin2 o . Sin—t . 0
Ny~ 2 S50 _gp6, M2 SN0 _gop,
N B,,h 3,379 - N B,,,, 3,379 ‘
Sin . 0
le _ 2 _ Sin90 — 0,295
N B, 3379

N, N2 N3 N+ N
+ +

—t—+— -=1.
N N N N

Hiéu chinh sao cho:

Ta cé cdc ti s6:

—N—', =0,055; ]—Vl =0,147; E’— =0,226; ﬂ =0,277, & = 0,295
N N N N N

Ky = Zﬂsmﬂ =0,055Sin10° +0,147Sin30° +0,226Sin50°
a N2

+0,2778in70° +0,2958in90° = 0,81

B8: Tinh K, = (%9’%)(58,16 ~50)+0,86 = 0,87
KI:‘ ‘Udmpha _ 0,87.220

Ny = = 5 =323 (vOng)
4,44.f DK, 4,44.50337.107.0,79

N, 323
N=22¢ 2= —80 (vdn
1 2 (vOng)
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N, =0,122.80 =10(vong); N, =0,226.80 =18 (vOng),
N, =0,305.80 = 24 (vong); N, =0,347.75 = 28 (vOng).
B9:

(25204 (7)

2
=[ﬂ)(15-§)+”6 =74,13 (mm?)
2 2)7 8

Chon kg = 0,46; chon ranh chita N4 = 28(vong)
K,S, 0,46.74,13
N, 28

Tiét dién day ké ca cdch dién: S, = =1,21 mm?

Pudng kinh day d,, =1,128,/S_, =1,128,121 =124 mm

Pudng kinh diy quin chinh khéng k€ cdch dién:
dep = dea- 0,05 = 1,24 - 0,05 = 1,19 mm. Chon dep, = 1,2 mm.
Chon J = 6,5 A/mm? (c4ch dién cép A).

2 2

Chon 1 = 0,86 va cos@ = 0,85 (tra bing)
Pam = Udmpta Limpta- 1105 = 220.7,34.0,86.0,85 = 1180 (W)

BIO: K, = 7t.7.(DZ, +h,) _ 7r.1,35§965+17) 132 mm:

L’=L + (5+ 10mm) =78 + 8 = 86 mm
CVuni = 2(Kpen.yi +L7) = 2(13,2.y;+ 86) mm.

Y; 2 4 6 8
CVehi 1t thoyet (mm) (2248 |277,6 330,4  [383,2
CVchi thyc & (dm) CV|=2,3 CV2 = 2,8 CV3 = 3,3 CV4 = 3,9

Leh = 4.[N|.CV|+ N,.CV2+ N3.CV3+ N4.CV4]

=4.[10.2,3 + 18.2,8 + 24.3,3 + 28.3,9] = 1047 dm
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W =1.1.(8.9kg /dm*)..L,.m. Td104

=1,1.8,9.1047.1.% 1422 10 =1,15(kg)
=(o70192"m"””)4 ”Ld; =0,0192.4. 71:’1‘?7 =1,77Q.
B11: Bién dung C:
3180.2 3180.r2 3593,2¢2
“tralC raLries (xa?) )

N, N, N, N,
Yiben = WJVI +7)’z +'FJ’3 +7V‘y4

=0,122.2+0,226.4+0,305.6+0,347.8=5,3
N Ny N N Ny

Yisph N B4 N Vs N Vs N Vs N Vs
=0,055.1+0,147.3+0,226.5+0,277.7+0,295.9 = 6,22

h,)

ny{ D, +

_ ( 2 ) _7135095+85)
Lon = Z 36

K dgen (Kl,ph Yiopn + L J

kdqph K wYoen + L

10,79 12,2.6,22+86
0,81\ 13,2.5,3+86

_ 05 049
1,01.a a

2
C= 3593,2.0,48" _ 827, 872 ; chon C = 400uF

a' +a’ a*+a

K =122

C, =ad.

)= 1,0l.ar=0,5

Giai phuong trinh: a* + a® = 2,07;

Tac6 a’=1,023;2=1,01 va t=0,48

Pudng kinh diy quin pha phu khong ké cdch dién:

d, =d_,~t =1,2,/0,48 = 0,83 mm. Chon dyy = 0,85 mm
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X4c dinh phian b8 ddy quén pha phu:

k
N, =aN,.—2* = 1,01;320.w =293 (vdng/pha)
K dopn 0,81
. N, 293
N =—2=222=73 (vdn
1 2 (vong)

N1 =0,055.73 = 4(vong); N2 =0,147.73 =10 (vdng);
N'3 =0,226.73 =16 (vong); N4+ =0,277.73 =20 (vOong);
N's =0,295.73 = 23 (vong).
B12: depeq = 1,25mm — Sepes = 1,22mm’
dphea = 0,9Mm — Sy = 0,635 mm®
v6i S; = 74,13mm*:
Kiém tra hé sd 14p day cdc ranh.

Ny Spei+ NSy 281,22+4.0,635
11 S, 74,13

=0,49(c6 thé chdp nhan);

N3 Sopeg + NoS ey 24.122+10.0,635

Ky = =0,48 (thda)

S, . 74,13
N,.S,,.,+N,S
K, = 29ched T V3O phed _ 18.1,22+16.0,635 - 0,43 (thda)
S, 74,13
NS, +N,S
= 1 ched 4 phed - 10.1,22+20.0,635 _ 0’33 (thc’)a)
S, 74,13
2.N.S
Ky, = sOphed _ 2.23.0,635 =039 (thda)

S, 7413
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N4=28

f l

3456 78

L Nz 10
N'i=16
N'4=20
N's=23

Hinh 3.30: Phén b& pha chinh va pha phy diy quan sin
ki€u khéng mugn ranh; Z = 36, 2p = 4

B13: Udc Iugng bodi s& dong dién khdi dong ciia dong co:
3180.P,,.m,
Ujm (1 +a’ )7Cos¢

CU3, {1+ JyCosp _ 400.220%(1+1,012)0,86.0,85

Viy: m, = =75
3180.P,, 3180.1180
= {D‘ J?) 1,35(95 +8,5)
Bl4: K, , = z =122m
% Z 36
=L +(5+ 10mm) =78 + 8 =86 mm
CVohi = 2(Kpph.yi +L°) = 2(12,2.y; + 86) mm
Y; 1 3 5 7 9
CVominmye | gc 2452 294 342,8 391,6
(mm)
CV phi thye 1 . . - - :
dm) CV =2 |CV,=25|CV3=3|CV,=35]|CVs=4
m

Lph =4.[N1.CV 1+ N3.CV 3+ N3.CV3+ N o.CV i+ N'5.CV's] -
=4.04.2+10.2,5+16.3+20.3,5+23.4] =972 dm
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nd?

W, =1.1.(8.9kg/dm3)..L,,,,.n.—4—10‘4

dqph

7.0,85?

=1,1.8,9.972.1 10™ =0,54(kg)

T6m tidt k€t qud tinh todn:
Cong sudt dong co: Pyy = 1180 (W)
Dong dién dinh mic: Igm = 7,34 A
Pudng kinh diy pha chinh va pha phu; dcy = 1,2 mm. dpp = 0,8 mm
Tiso a=1,01.
Khdi lugng day pha chinh: Wygen = 1,15 (kg)
Khi Iugng day pha phu: Wogpn = 0,54 (kg)

Phén bd s& vong pha chinh nhu sau:

Y; 2 4 6 8
So vc‘mg/bc‘fi N;=10 N,=18 N3=24 N4y=28
CVchi thye 1 (dm) CV,=2,3 [CV,=2,8|CV3=3,3|CV,4= 3,9

Phan bd s6 vong pha phu nhu sau:

Y; 1 3 5 7 9
SEvong/bdi [N1=4 [N,=10 |[N3=16 [N4=20 |N5=23
CV e |CV1=2 |CV3=2,5 |CV3=3|CVy=35 |CVs=4

(dm)

Muén dong cd van hianh dudc v6i hai cdp dién 4p 110/220V, s6 liéu
pha phu phai qui vé 110V

N
Tac6: N0 = —’;23 = 2;—2 =146 (vOng)

Np

S& vong mdi nhém bdi: N = = 1;‘;42 =36 (vong)

S6 vong mdi bdi ddy quin pha chinh:
N'| =0,055.36 = 2 (vong); N2 =0,147.36 =5 (vong);
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N3 =0,226.36 =8 (vong); N's =0,277.36 =10 (vong);

N's =0,295.36 =11 (vong).

Pudng kinh ddy quan pha phu: d,,,, = 24 iz = V2.0,85=12mm
bién dung cla ty khdi dong: C,,, = 4.C,,, = 4.400 =1600uF

1L PONG €O KDPB 1 PHA CO DIEN DUNG LAM VIEC

Bai 1: Cho quat ban hiéu SANYO — DYNAMIC 6
¢6 kich thuSc 16i thép nhu sau: LT
D{=49 mm; L =20 mm. :
bg-6 mm; b, =4 mm. Z = 16. 12 | 10
X4c dinh s6 liéu ddy quén stator khi IAm | ) J'

|

vi€c § dién 4p dinh mircla 220V. Chon C = 2pF.

Bai gidi:
B1: Cho & diu bai

B2:2p_ . =(0,4+ 05)—_(04 05) hs =3,26+4,08

8

Chon 2p = 4.

B3: @ = ( L f J.B‘, =%42 10.B, =0,49.10.B, .

Ba: B, = |B =PBs _y0up,
¢ 2pb, 4.6

B5: B, =| 2L \p, TP p _248,.
Zb ) ° 164

B6: Bong ¢d vian hanh binh thitdng:
Chon B, = 1,4 T; By = 1,25T = B,= 0,6T
® =0,49.102.0,6 = 0,294.10° (wb)
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|
!

B7: Chon diy quén 1 16p, phan b8 Qa = Qg, dang ddng khudn phén tin

don gian.
linntling

123456789012 34356

e ey

“A"B “XUY

Sd d6 day quan:

Hinh 3.31: Ddy quén DCKDB 1 pha kiéu ddng khudn thdng thudng;

Z2=36,2p=4
Taco: 7 =z =E =4 (rinh/1 cye); =-1—80;=l-8i=450;QA=qB=2
2p 4 T 4
0
Sin(q.a—;) Sin(2.4—§—) .
Hé s6 day quan: k., =k = = T 0,92
| q.Sin —21 2.Sin -
B8: Kg=0,75vi(tL <15 cm2)
K.U
N, =relampa 075220 ____ 5748 (vong/pha chinh)
4,44.f Ok, 444.50.0,294107.092
N,y = %ﬂ- _ 2798 _ g7 (vong/bdi).

Gi4 st bd day d8i t5c d theo mach hinh T.
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pha phuy
bd d6i tdc

Hinh 3.32: Mach d6i t6¢ hinh T

BY: S, = (%}h - (6 "210).10 = 80 (mm?)

Ch()n k]d = 0,4; chon Nbs = ZO%Nbch nén: Nbs + Nbch = 1,2-Nbch
Chon dudng kinh diy quin bj s3 bing dudng kinh diy quén pha chinh.

g = K-S, _ 0480 =0,0388 mm?
1,2.N,, 12687

Pudng kinh ddy: d,, =1,128,/S_, =1128,/0,0388 = 0,22 mm

DPudng kinh day quan chinh khong k& céch dién:
deh = dea- 0,02 = 0,22- 0,02 = 0,2 mm; chon dg, = 0,2 mm
Chon J = 6,5 A/mm? (c4ch dién cip A)

2 2
I,= n,(”":f" JJ.2a = 1.3’14#.6,5.1 =0,2A.

B10:K,,, = ”-7’-(12 +h) _ ﬂ.1,35£<;9+12)

L'=L + (5+ 10mm) = 20 + 8 = 28 mm
CVeh = 2(Kpeny +L°) = 2(16,16.4+ 28) = 185,28mm = 1,9dm.
Loy = 4.Npeh.CVop, = 4.687.1,9= 5221dm

2
Wi =1.1(8.9kg/ dm’)..L,,n ”‘j

=16,16 mm:

107

2
= 1,1.8,9.5221.1.”'07’2.10'4 =0,16(kg)
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2 L
r =(0,01920m" m )4 Lo _ 001924 2221 _31920
nd,, 7.0,2
B11: Pién dung C:
2 2 2
co 3802 31802 996£
(+a?),C, (1+a*)31921 (1+a?)
gk (D’ +h?) 7.135(49 + 6)
Kl.ph = =— =14,57
Z 6
C, =alt. Ko | Kogn Y +L: =at.=1.
kdqph Kip-Yion +L
Nén: t = 1 thé€ vao phuong trinh (***) ta c6:
a .
9,96
C=—= =2
a* +a’

Gi4i phuong trinh: a* + a*> = 4,98
Tacéa’=1,78;a=133vat=0,75
Pudng kinh diy quin pha phu khong ké cdch dién:
d,, =d, At =0,20,75 =017 mm. Chon dp = 0,15 mm.
B12: Dién 4p gifa hai diutw: U, =U,,\1+a =220J1+1° =311V.

Chon dién 4p 1am viéc cla tu 13 Uc = 350 + 400V
Dong dién qua day chung (Igm):

CL1+a® 024141
1

a

=0,28A.

1,

m

Cong suit dinh mic khi u6c lugng hiéu suat: n = 0,6:
Pom = UdmJam.n.coso = 220.0,28.0,6.1 = 37 (w)
T6m tdt két qué tinh todn:
C6ng sudt dong co: Pgm = 37 (W).
Dong dién dinh mic: Ism = 0,28 A.
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Dudng kinh ddy pha chinh va pha phu: dey = dys = 0,2 mm; dy, = 0,17m
Tis6a=1,33
Kh6i wgng day pha chinh va pha phu: Wgpn = Wgen = 0,16(kg)
Phin b s6 vong pha chinh nhu sau: Ny, = 550 (vOng/bsi);

Nis = 137 (vOng/bsi).
Phédn b3 s6 vong pha phu:Np, = a.Ng, = 1,33.550 = 730 (vOng/bdi)

Bai 2: Pong co KPB 3 pha ¢6 Ugn = 220/380V, ddu A/Y, f = 50Hz,
Z = 36, 2p = 4. diy quén ddng khudn tdp tdim 1 16p. S8 vong diy mbi
pha Npha = 432(vOng). Ti€t dién rinh stator S; = 50 mm?, 2 sgi chap. M&i
pha c6 2 mach nhdnh song song. C4ch dién cip A.

1. Tinh dong dién dinh mic pha ciia dong cd.

2. Cho dong cd trén lam viéc trong ludi di€én mot pha vdi dién 4dp
ngudn 12 380V. V& sd d6 ddu day cda dong co. Tinh gid tri dién
dung 1am viéc Cy, dién dung md mdy C nm va dién 4p cla tu
dién cho ddng ca.

Bai gidi:
v
1. Tinh dong dién dinh mitc pha cia dfng co.
Chon kg = 0,46
Ti€t dién day ké c4 cdch dién: S, = KRS, _ 04650 0,159 mm?
nuN, 2.1.72

Pudng kinh day: d_, = 1,128,/Scd = 1,128,/0,159 =0,45 mm

Pudng kinh diy dong trin: d = deq- 0,05 = 0,45 — 0,05 = 0,4 mm
Chon J = 6,5 A/mm? (c4ch dién cip A):

2 2
Lo =n(”f: JJZa 2. ”04

6,5.2=0,82(A)

2. V& sd db ddu diy clia dong cd trén 1am viéc trong Wu6i dién mét pha
.v6i dién 4p ngudn 1a 380V.
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T3 *Ls 3
pha phu
6 . 16

4
Zr 1 *Li 5 pha chinh 1 L:

*L> NPT —
S @5 d4u day khi van sd do dav day khi van
hanh & 1udi 3 pha hanh § ludi 1 pha

Hinh 3.33: Chuyén déi dgng ca 3 pha thanh dfng co 1 pha

Sd db ddu day:

i

89012345678 9012 7

e
FAY

\

Hinh 3.34: So dé khai trién diy qudn 1 pha kiéu dong khudn t3p trung;
Z=36,2p=4

Tinh gi4 tri dién dung lam viéc C,,, dién dung md may C'mm va dién
4p cia tu dién cho dong co. Chon sd d6 ddu nhu sau:

1

Hinh 3.35: So dd d4u diy khi vén hanh & ludi 1 pha
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I
C, = K.-neha =2800.&=6;1F.

YU, 380

Va: Com = (2,5 +3)Cyy = 15uF + 18uF
Nén: C ym = Com— Crv =9 F+ 12uF

Dién 4p trén hai ddu tu: U, = 1,15U4m = 1,15.380 = 437V.
Chon U, = 440V.

Bai 3: bong co KPB 3 pha c6 Uy = 220/380V, diu AVY, f = 50Hz,
Z = 36, 2p = 4. ddy quin dong khuén tip tim 1 16p. S6 vong day mbi
pha Npp, = 432(vong). Ti€t dién rinh stator S, = 50 mmz, sgi chdp 2. Mbi
pha c6 2 mach nhénh song song. Cich dién cip A.

1. Tinh dong di€n dinh mc pha cia d6ng co.

2. Cho ddng co trén lam viéc trong ludi dién mot pha véi dién ap
ngudn 1a 220V. V& so d dau ddy clia dong co. Tinh gi4 tri dién
dung 1am viéc Cy, dién dung m& mdy C yp va dién 4p cda tu
dién cho ddng co.

3. Tinh s& vong day clia m3i pha va ti€t dién ddy quén khi cho dong ca
trén 1am vi€c trong ludi dién c6 dién 4p Ugy = 380/660V, ddu A/Y.

Bai gidi:
1. Nhu bai trén.

2. V& so d6 ddu day cla dong co trén lam viéce trong ludi dién mét pha
vdi dién 4p ngudn 1a 2200V.

Co sd 1i luén khi thay ddi thuc hién nhy sau:

Cw
89 dd ddu day khi van So d4 ddu day khi vin
hanh & 1uéi 3 pha hanh & luéi 1 pha

Hinh 3.36: Chuyén déi déng co 3 pha thanh déng co 1 pha

160




So d6 ddu day:

1 1
2 2
3 3
123456789012 345678901234567890123456
1 X
2= 2
3' 3'
4— L 4
2Lr - !4
\ 5 3
1° °6

Hinh 3.37: So dé trién khai diy quan 1 pha kiéu déng khuén t3p trung;
116pZ=36,2p=4

Tinh gi4 tri dién dung 1am viéc C,,, dién dung m3d mdy C mm V2 dién
4p cla tu dién cho d6ng cd. Chon so do ddu nhu sau:

C'mm
Hinh 3.38: So dd dau diy khi vgn hanh & lu6i 1 pha

1
C, = K.-2h — 4800.282 _ 17,89 4F ; chon Cyy = 20uF
pha 220
Va: Com = (2,5 + 3)Cyy = S0uF + 60p F
Nén: C mm = Cram — Civ = 300 F + 40 F
bién 4p trén hai ddu ty: U, = Ugy = 220V
3. Tinh s6 vong ddy ctia m3i pha va tiét dién ddy quan khi cho dong cd
trén lam viéc trong ludi dién c6 dién dp Ugm = 380/660V, diu A/Y.
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Taco g s Mo _ U 220 _ 1

NphaZ Udmpha2 - 380 - ‘\/3-

Nz = V3.N oy = 432413 =748 (vong/pha)

. , U,
Ti s6 tiét dién day quan: 5 = L
Sl UphaZ ‘\/5
Nén: S, = S 0196 60 mm? (k€ ci céch dién)
NN
C. BAI TAP

Bai 1: V& sd d6 khai tri€n diy quan dang 1 16p c6 thé c6 cho stator
dong cd 1 pha hay 2 pha véi k&t cdu nhu sau:

a.2=16,2p=2;Z=16,2p=4.
b.Z=36,2p=6;Z=48,2p=6.
Bai 2: Gidi lai bai tap 1 v8i ddy quin dang 2 18p.

Bai 3: V& so dd khai trién diy quén sin c6 thé c6 cho stator dong cd 1
pha hay 2 pha véi két cdu nhu sau:

a.Z=24,2p=2.
b.Z =36, 2p = 4. 4
[
|
|
|
T

Bai 4: Cho stator ctia mdt dong cd PCKPB 3 pha k
ndi dia Nhat Ban, ¢6 kich thudc 16i thép nhu sau: )

D= 85mm.
L = 60mm.

b, - 13mm.

b, = 4mm.

Z = 36.

By gid ngudi ta mudn quén lai dong co nay dé€ van hanh & lu6i 1 pha
220V, theo dang dong cd mot pha khdi dong biing pha phu. Tuy nhién
ngudi ta mudn thuc hién theo mét trong hai phuong 4n: 2p = 2 hay 2p = 4.
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a. Xdc dinh s6 liéu day quén pha chinh va pha phu khi chon 2p = 2.
Udc lugng cong suit dong cd dat dudc ldc nay.

b. Tinh lai s6 liéu diy quan pha chinh va pha phu khi chon 2p = 4.
So sdnh cong sudt dong co dat dugc trong hai trudng hgp.

Bai 5: Cho dong cd quat ditng 2 cénh ding tu dién thudng tryc, dién 4p
lam vi€c 1a 220V. Kich thudc 16i thép stator nhu sau:

D,=78 mm;
L =65 mm.

bg- 10 mm;
by =3,5 mm.
Z =36.

X4c dinh s6 liéu ddy quan stator khi 1am viéc & dién
ap dinh mic 1a 220V. Chon C = 15pF.

Bai 6: Cho dong co mdy giit ding ty dién thudng
truc, di€n dp lam viéc 1a 220V. Kich thudc 16i thép
stator nhu sau: {

4
T

Dy=66 mm; L =45 mm. 12
bg-6 mm; b, =4 mm. Z = 24.

10

N€u ddng co dudgc tinh todn lai dé van hanh 1 c4p t6c
d0 tng v6i 2p = 4 va c6 thé ddi chiéu quay cho dong
cd theo so db sau:

|
|
|
|
|
7

|
’CI:+

E Thuan;\ + Nghich

r ISERE

‘ Nguén é

Hay tinh todn s6 liéu dy qudn va x4c dinh dién dung cho tu dién 1am
viéc.
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Chuong 4
TiNH TOAN THAY PO THAM sO DAY QUAN
DONG CG KBD 1 PHA VA 3 PHA

A. TOM TAT Li THUYET

1. THAY POI BIEN AP U,
- Khi dién 4p 1am viéc nho hon dién ap dinh mirc: U; < Uygm
Gia st U; = kU ¢m,
V6i K < 1 (dién 4p gidm k la‘in‘) thi Moment s& gidm k? 14n.
Khi d6 ta c6 M = k> Mg
-Ma: M. =M = COI; cosy, = Const.
¥, gbc 1éch pha giira I va E,

Ta cé:

- U gidm lam cho d> gidm din dén I, ting do M, = const. Do d6 tén
hao ddng trén rotor ting. Khi d6 dong dién I, ting nén t3n hao dbng trén

Stator ting.

- U; gidm thi Iy gidm d&n dé€n t8n hao trén 15i sdt: A Pre =3 . m
gidm nhiéu (m4dy m4t). Do d6 hé sd cos ¢ ting lén.

Do d6 d€ ting cos ¢ khi dong co lam viéc binh thudng ta ddu A, khi

dong co 1am viéc non tdi thi ddu Y.
* P&u lai day quén stator lam viéc & dién 4p méi:
- Pong cd ¢6 dién 4p 220V Y/Y dé lam viéc dign 4p 380V thi dauy.
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Hinh 4.1: B4u Iai diy quin stator dgng co tir 220V sang 380V

B__(U.Y) _(121)
p, (U, 110

- M6t pha ¢6 2 mach nhdnh song song thi dugc dau lai.

OC0-0C

A 'X . A X

Hinh 4.2: Sa d3 diu Iai 2 mach nhdnh song song trong 1 pha

- Bdng cd dién 220V, c6 3 mach nhénh song song lam viéc véi dién
ap 380V thi dau A.

20V
V3 >
380
220V S0y 380V
—_v

Hinh 4.3: B4u Iai ddy quén ding co dign 220V, 3 mach nhinh song
' song lam viéc vdi dién 4p 380V |
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- Pong cd c¢6 3 mach nhdnh song song dugc dau lai:

C00P0-NENOR

|

A X A X

Hinh 4.4: D4u Iai ddy quédn dfng co c6 3 mach nhdnh song song

-Pong cd c6 3 sdi chap dugce dau lai.

Yty

vA1A2A3 X1 X2 X3 X1X2X3

Hinh 4.5: D&u lai ddy quén cda ding cd c6 3 sfi chap
X1 - Az X2~ As; A néi vio Ay X ndi vao X3

- Pong cd khong déng bd 3 pha c6 dién 4p S00V d&u Y chuyén sang
lam viéc dién 4p 380V ddu Y -A..

Hlnh 4.6: Dau Iai diy qué'n DC KDB 3 pha 500V sang lam viéc vgi
dign 4p 380V
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AB = aA® + aB® -2(aA) (aB). cos120°

=u’ +4u - 2(u) (2u) (-%) = Tu?

=> AB = u+/7 = 1457 =383V

IL. THAY POI TAN SO: F,
- Khi tan s6 1am viéc nhé hon tin s dinh mite cita dong co: f; < fam.
Gia str Ugy = const thi:
- Khi f; gidm lam cho ¢ ting din dén dong dién I, ting.
Do d6 t8n hao Fe do dong foucault ting:
'APre= (m; ) 1) tiing 1am cho I6i thép néng.
va hé s8 cos @ cla dong co dién gidm.
- Khi f; gidm thin =n, (1-s) gidm nén t5c d6 1am ngudi cia cdc cdnh
quat s€ gidm,do d6 may cang néng hon nita.
* NEu £ > fgm:
- Khi f; ting lam cho ¢ gidm dén dén I, gidm.
va A Pre gidm nén 161 thép it néng.Do d6 cos ¢ ting.
- Khi f ting thi n ting, ma

r’
m.pU}. -2
M, = g

it

2Hf1[(r1 + ;—2’)2 +(x, + X'z)z]

Nhu vdy Mg gidm khi f) ting.

* Vay ta thay diy quin mdi néu f, < fan va dua vio s liéu cii d€
tinh todn.

Nphalr =£

N pha2 fl

Né&u két cdu diy quin khdng thay déi:

Bai todn:
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1 Nb2 dl dl fl
s x i ! gmphar _ Sea
- Nhéin t¢ va mau cho J ta dugc: ———=——
dmphal Scdl
Pdm2 f2

Gi4 sit: 7,,c08 @, =1,,.cos @, ta dugc: —====
Py S

IIL. THAY POI KIKU DAY QUAN
* Tir diy quan 1 16p chuyén sang day quéin 2 16p.

Nowor _ ko

Npha2 kdql
Chii §: Day quén kiéu 2 16p K ,; thay di nén N, ciing thay d8i. Visd
b&i déy trong 1 pha ciia ddy quén 116p khéc ddy quan 216p nén ta viét:

Nbl = kqu
sz kdql

N,

s3 b&iday/pha(méi)

-V6i s8 boi day/pha (mdi) — s8 vong/bdi: N,, =

- Tiét dién va sb vong day quén trong 1 béi day quén cii: S; va Ni.
Ta tim duoc tiét dién ddy quin mdi: Sz, No.-

-'Phai dua vao so dd diy qudn ta im dudc Sca-
Thidu 1: :

’ Nb1
o Nv2 Secdl
‘ —
Scd2

2Nb2. Scd2 = Nbl- Saﬂ (dé d3m bdo k]d = 0,46) i Sch.
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Thi du 2: Cho diy quin ddng khuén tip trung 1 16p: Z = 24, 2p = 4, ‘
S, =lmm?, Npya1 = 100 vdong. N&u chuyén thanh day quén 2 16p thi Ny,

Scaz dugc tinh nhu thé nao?

“t

Giai
0
Tact: 7=—=6; q=—=2; @, _180° _3p0
m T
N k
Tit phuong trinh: —221 = %2
' NphaZ dg1
o« " ad
sing—<
+kaqt =kig. kri=1 2 _ 0,5 =0,9
,, a, 0517
2
sinqa—
y 11 2 - 0,5
+ =k = sin —==0,966. ——=093
Kaa = k- Koz 1(1 2) 2, 0,517
gsin—<
Nz = ity 100X0968 _ 144 (1omg)
BT Ky T 0,931
, N .
Ny = ——o—= 104 _ 13 (vong).
s6 béi/ pha 4.2
2Nb2. Scaz = Noi- Scat
100 1 '
- Sa,2 = Nbl ’Scﬂl = 4 = 0,96(mm2)
2N,, 213
* Pgi v6i day quén sin: khi thay d6i tir khdng mugn tinh sang c6 mugn ranh:
N, Kk
- Dyra vao ty so: _phat 42
) . pha2 kdql

- S& nhém bSi trong mdt pha bing 2p.
- Dya vao 3 phuong phép xdc dinh N/N; @€ tinh s6 vong ddy mdi béi.

169



IV. THAY POI SO PAUDAY RA
* Dya vao dién 4p cdch dau cii:

+ 6 dau day ra: A/Y.

A B I )
T 7
Nia1 Udrmhal 3 Utrghal
SRS (A

Hinh 4.7: So dé ddy quin cd 6 diu ra

* Néu 12 diu day ra: Y/A, Y//Y, AJ/A.

- Gid s ta c6 dién 4p: 440/254/220/127 tudng dng vdi cdch ddu nay
Nphal Udmphal . _ NphaZ

Ta c6: = s Ny = ——————
Nz Umphaz s0 boi/pha

* D& kig = const khi ki€u ddy qudn khong d8i va chi thay ddi s& ddu day
ra thi:

* Néu ki€u ddy quén cling d6i:
+ Tinh todn s8 liéu khi thay ddi ki€u day quan.
+ Tinh todn thay ddi s diu day ra theo s3 liéu d thay ddi kidu day quén.
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\ IV. SUDUNG PONG CO PIEN 3 PHA TRONG LUGI PIEN 1 PHA

Ta c6: I =i1 +i2

* 1
. 3 b
I =511
Crv
Sodd1

Imax = 3/2Lsmpha
+ Pam3pha = 3Udmpha. I dmpha- 77 3pha-COS @ 3pha
+ Pamipha = Udmpha. I dmpha- 77 1pha-COS @ pha
— Pamipha = 0,5 Pam3pha
C, =k—2_ (uF)
ngudn pha
- Trong d6: U pguén 1 pha - dién 4p ngudn 1 pha it vao dong cd
k - hé s8 phu thudc vao so dG ddu day
- N&u ding thém tu khdi dong thi dién dung ctia tu khdi dong 1a:
Cim=2,5+3)Cy
Do d6: C' nm= Cmm — Civ,
Vi du: sd db
Ungudn

Y

|
L =t
LE/J/\\L'\B 3

So db2 Sodd3
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- Ngoai c4ch dau bi€n ddi dong co 3 pha vé van hanh & 1u6i 1 pha nhu

trén, ta con c6 cic so do sau

T/o—u—~

31 Gy
6
A

1
Sodd 4
3 3
“Clv
6 6
1 | 2 »
1 1 2
‘ Clv f
Sodd7 Sodb 8
So db ddu day k U,: dién 4p trén 2 dau ty (V)

So db 4 2800 1,15U guén dien
Sddd 5 1600 2 Ungudn dien
Sodb 6 2800 Unguﬁn dién
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B. BAI TAP C6 LGOI GIAI

Bai 1: Cho dong co KPB 3 pha c¢6 U, = 220/380V, dhu A/Y, f= 50Hz,
2p = 4, Z = 36,day quén ddng khudn tap trung 1 16p. S6 vong day quan
trong mdi pha N pha= 432vOng/pha, tiét dién ranh stator S,= 50 mm? , sb

soi chap: 1. Mdi pha c6 1 nhanh song song. Céch di¢n cép A.
1. Tinh dong dién dinh mirc pha cia dong co

2. Cho dong co trén 1am vi€c trong ludi dién 1 pha v6i dién 4p ngudn
14 220V. V& so dd diu day ctia ddng co. Tinh gia tri clia di¢n dung

1am viée C,, va dién dung mé& may C'mm cua dong co

3. Tinh s vong diy mdi pha va tiét dién day quén khi cho dong co
trén lam viéc trong ludi dién c6 dién ap U, = 380/660V, dhu A/Y

Giai:
1. Tinh dong dién dlnh murc cuia dong co

Chon hé sé 15p diy K o= 0,46

=0,32mm?

Tiét dién day ké cé céch dien: 5, = SuSr _ 0460
' u,.nN, 1.1.72

N
Véi N, = g ha =72 vong (mdt pha c6 1 nhanh song song)

~>d_, =1128.S,, =0,64mm
—>d=d_ ~0,05=0,59mm
Vay ta chon dudng kinh day trin 13: d = 0,6mm
Chon mét d6 dong dién J = 6,5A/mm2
Taco cong thirc tinh dong dién dinh muc:
nd? 3,14.0,6°

1, =22-J= D 6,5=1844
T4 4
> Ly o = L = 1,844

2. Tinh gi4 tri cua dién dung 1am viéc C,, va dién dung mé may C ‘nm CUA
dong co
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* V& so db ddu ddy cua déng co:

@A QL
I
\I Upha
[ L,
C ~NY (X)
Y) B
L ,,__/J

Civ

Déu theo so d6 trén ta c6 K =4800; U, = U

nguonl pha

I
Taco C,, = K2 _ 4800184 _ 40uF

dmpha 0
Chon C,,=40uF
- C,, =(25+3)C, =(2,5+3)40 =(100+120) xF
—-C'wm =C,, —C,=(60+80) uF
3.Tinh N, va s,
- Khi van hanh & trang thai 1: U, =220/380V,d4u A/Y ta c6:
U g pha =220V, N ..., = 432v0ng

- Khi vén hanh ¢ trang théi 2: U, =380/660V,d4u A/Y ta c6

Udmphaz = 380V
Ta c6:
U
Dot _ Zaerl Zamiar =380 99 —12436v6mg /b
N” 2 Ud'”l’hﬂ 2 dmphal 220

Chon N,,= 125vong/bbi
N,,,,dz =125.6 = 750vong/pha
U

S . d
+ Xem -2 _ a2 _ _m,’h‘l
1 cdl UdmphaZ

] K]
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Hay:-
d, U

2
d 1 UdmphaZ

2
d, = 061/220 0,45mm — S, = 7dy = 0,16mm>
380 4

Viy khi van hanh & 380/660V thi s6 vong diy quin mdi pha: 750vong;
tiét dién diy quin 14 0,16mm>

dmphal

Bai 2:: Cho dong co KPB 3 pha ¢6 U, = 220/380V, déu A/Y, f=50Hz,
2p = 4, Z = 36. M&i pha c6 mét mach nhanh song song, c6 4 nhom, mdi
nhém c6 3 boi day, s6 vong day mdi bdi 1a: 16vong, dung 2 s¢i chip song
song, moi soi c¢6 dudng kinh 1mm.

Muébn diy quén stator ra 9 ddu day, ddu: A nbi tiép/ A A, dlen ap

440/220V, f = 50Hz, ding 1 sg¢i chap. Tinh so vong ddy quin mdi bdi va
dwong kinh day dé dong co 1am viéc theo yéu cdu

Giai:
- Khi vin hanh & trang théi 1: U, = 220/380V, ddu A/Y ta cé:

U =220V ,N,, =16vong/b,n, =2,d, =1mm,

dm phal

- Khi van hanh & trang thai 2: dién 4p 440/220V, déu: A ndi tiép/a//A, ra
9 dau day, dung 1 sgi chap. Ta c6:

Ut pray = 440V, m, =1. Tinh N, va d,
U U
Ta co: oL - —dnrbal _, N,, =222 N, = 440 16 = 32vong 16
b2 Udmpha 2 dmphal 220
d 22 _ Udmphal —>d. =d Udmphal
= 2 = 6y
d 2' Udmpha2 UdmphaZ

d2-11/220 0,77mm
440

(c6 2 s¢i chép)
Khi chi c6 1 soi chp thi dudng kinh day 1a: d'2 =+/2.d, = 1mm
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Vay khi ra 9 ddu day, ddu: A néi tiép/a/la, dién ap 440/220V, 1 s¢i
chép thi: :

- S vong ddy m&i bbi la: 32vong

- Dudng kinh ddy: d'2 =v2.d, =1mm

Bii 3: Cho djng co KDB 3 pha c6 U, = 220/380V, d4u A/Y, f = 50Hz,

: 2p 4, Z = 36,day quin ddng khudn tap trung 1 16p. S6 vong day quan
trong mdi pha N ,,,= 432vong/pha, tiét dién ranh stator S .= 50mm*, sb

soi chip: 1. M6i pha c¢6 2 nhanh song song. Cach dién cép A.

1.Tinh dong di¢n dinh mic pha cia dong co

2. Cho dong co trén lam viéc trong ludi dién 1 pha c6 dién 4p 1a 220V. V&
so db du day cua dfng co. Tinh gia trj cia dién dung lam viéc C,, va dién
dung mé may C mm clia déng co

3. Tinh sb vong ddy mdi pha va tiét dién ddy quin khi cho ddng co trén
lam viéc trong ludi dién 3 pha c6 dién ap U, = 380/660V, ddu A/Y. Tinh

dong dién dinh mirc pha méi cia dong co (Biét sb soi chap va s§ mach
nhénh song song khong thay d6i)

Giai:
1. Tinh dong dién dinh mirc mdi pha
Chon hé s lp ddy K,,=0,46

_ K,S, 04650

Tiét dién day k& ca c4ch dién: S, = = = 0,16mm?
. u,.nN, 1.1.144

N
- ;h = 144 vong (mét pha c6 2 nhanh song song)

—>d,, =1128.[S,, =0,45mm
—d=d, -0,05=0,4mm

Viy dudng kinh déy trin 1a: d = 0,4mm
Chon mét d§ dong dién J = 6,5A/mm?2
Ta c6 cong thic tinh dong dién dinh mic:

n.d? 3,14.0,4*
1, = 4 J= 4 6,5=0824 > I, ,,

=21, =1,644
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2. Cho ddng co trén 1am viéc trong ludi dién 1 pha

* V& so do dau day cia dng co:

@A L

Upha

Dau theo so d6 trén ta ¢6 K = 1600; U, =U gompha= 220V

1
Tacé C,, = K2 = 4800.%5% = 35,78uF

dmpha
Chon C,,=40 4 F
>C, =(25+3)C, =(2,5%3)40 = (100+120) uF
S Cwm =C, —C,=(60+80) uF |
3. Tinh N ,, VA S, |
- Khi vén hanh & trang théi 1: U, =220/380V, dAu A/Y ta co
‘U, . =220V,N

dm pha

- Khi van hanh & trang théi 2: U, = 380/660V,dau A/Y tacd

= 432vong

phal

U i ra, = 380V,
Ta co:
N phal Udmphal ’ N _ UdmphaZ N 380
N - U - pha2 — 4V phal
pha? -~ dmpha2 dmphal

Chon N ,,,,= 750vong/pha

=" .432 = 746,2vong / pha
220 &1y :
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d 22 Udmphal Udmphal
= —-d, =d,.

2
d* Udmpha2 dmpha2

2
d, =04, ‘/220 = 03mm — 8, = 7% _ 0. 07mm?
380 4

+ Tinh 1 dmpha?

Ta co:

1 Impha U 'mpha U Impha

Id pha2 _ "~ dmphal Y S =M'ldmphal = 1,64,.22_0 =0,954
dmphal Udmpha2 Udm pha? ; 3 8 O

Vay khi van hanh & 380/660V thi:

+ S6 vong day quin m&i pha:750vong;
+ Tiét dién day quén la 0,07 mm>
+Dong di¢n dinh murc 1a: 2*0.95=1,9A

Bai 4: Cho dong co KDPB 3 pha ¢6 U, = 220/380V, d4u A/Y, f= 50Hz,
2p = 4, Z = 36,day quin ddng khuén tap trung 1 1ép. Sb vong day quan
trong mdi pha N, = 432vong/pha, tiét dién ranh stator S.= 50 mm?,

soi chdp: 2. Mbi pha c6 2 nhénh song song. Cach dién cép A.

pha

1.Tinh dong dién dinh muc pha cua dong co

2. Cho dong co trén lam viéc trong ludi dién 1 pha cé dién 4p 1a 380V. V&
so d6 du dy clia dong co. Tinh gia tri ctia dién dung lam viéc C,, vadién

dung mé may C'mm ctia ddng co va dién ap cua tu dién
Giai:
1. Tinh dong dién dinh mirc mdi pha
Chon hé sé l3p diy K, = 0,46

K,.S, 04650

, = 0,08mm?’
u,nN, 2.1.144

Tiét dién day ké ca c4ch dién: S, =

N .
Véi N, = % =144 vong (mét pha cé 2 nhanh song song)
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—d,, =1128.S,, =032mm
—d=d_,-0,05=0,27mm

V4y ta chon dudng kinh day trin 12 d = 0,3mm
Chon mat d6 dong dién J = 6,5A/mm?

Ta c6 cong thic tinh dong dién dinh mirc:

nd? 3,14.0.32 '
Ly ==—d === 76520464 — 1, =21, =0924

2. Cho ddng co trén 1am viéc trong luédi dién 1 pha

* V& so do dau day cua dong co:

PAu theo so db trén ta c6 K = 2800;

U,= 15U, pa= 1,5.380 = 570V
I
Tacé C,, = K —2 = 2800, % = 6,78 uF

dmpha
Chon C,= 10 uF
-C,, =(25+3)C, =(2,5%3)10 =(25+30) uF

—-Cm =C,, —C,=(15%20) uF

Bai 5: Cho dong co KDB 3 pha c6 céc sb lidu sau: U, = 220/380V, diu

A/Y, f = 50Hz, 2p = 4, Z = 36, day quan xep 2 16p; y = 6; mdi pha c6 1
mach nhanh song song. So vong day mbi bdi 12:10vong. Pudng kinh day
d = 1,2mm. Céch dién cip B

179



1. Tinh cOng suit dinh mirc ctia dong co biét 77 = 0,85;cos @ = 0,82

2. Khi dbi thanh day quin dbng khuon tap trung 1 16p, bude du: mdi pha
co 2 mach nhénh song song. V& so d khai trién day quén cho 1 pha. Tinh

s6 liéu day quén méi: N oha>sNp
Giai:
1. Tinh cdng suit dinh mirc clia d(‘prig co

Khi van hanh & U, =220/380V,dfu A/Y tacé: U,, ,, =220V

Chon mit d6 dong dién J = 6,5A/mm?. C4ch dién cip B

2 2
zd_ ;- # 6,5=73484 —1,,,, =1, =73484

Idm =

~ P, =3U, I, 7.cosp=3.220.7,348.0,85.0,82 = 3380W

Vay cong suit dinh murc cua dong co: P =3380W = 4,5HP
2. V& so db khai trién va tinh
* So dd khai trién day quén cho 1 pha:

m Il

123456789012345678901234567890123456

A Xi A %
*Tinh N, vaN,,

- Khi vin hanh & trang théi 1: diy quén xép 2 16p, y = 6; méi pha c6 1
mach nhédnh song song

N ypar = N,;.12=10.12 = 120vong / pha

| a, . (., 20
- sm 4-7 sin 3.7 6
Ky =———%.sin| £.90° | = —>_ =2 qinl 2 90° | = 0,831
. [a, T . (20 9
g.sinj — 3.sin]| —
2 2
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- Véiq = Z .36 =3;7= —Z——36 % y=6a, = _180 =20°
32p 3.4 2p 4 T

- Khi vén hanh & trang théi 2: day quin ddng khuén tép trung 1 16p, budc
du. Moi pha c6 2 mach nhanh song song

sin(q.gzi) sin(3.2—20)
Ki» = = 20 = 0,96
q.sin(a—") 3.sin(.—)
2 2

N K, K
Tach: —22=—4 4N —=—L Ny = 0831 120103875
P2 Koy 0,96

Ko dg?2 %>

phal

Chon N ,,,= 105vong/pha
M&i pha c6 2 mach nhanh song song, mbi nhénh ¢6 3 bbi

N
— N, = ;’"’ =¥-—35vong/b01

Bai 6: Cho dong co KPB 3 pha ¢6 cac sb liéu sau: U,, = 220/380V, dhu

A/Y, f=50Hz, 2p = 4, Z = 48, day quin xep 216p;y=9; mbi pha ¢6 2
mach nhanh song song. S6 vong déy cua 1 phan tir 1a: 11vong. Puong kinh
day d = 1,414mm. Céch dién cap A.

1. Tinh cdng suit dinh mirc ctia ddng co. Biét n = 0,85;cosp =08
2. Khi thay d01 bude day y = 10 (sb mach nhanh song song khong d6i). Tinh

s liéu day quén méi (N phas Npsd ) VA cong suét dinh mirc cua dong co.
Giai

1. Tinh cdng suét dinh mic cia dong co

- Khi v4n hanh & U, =220/380V, diu A/Y: Uinpra =220V,1 pha co 2
mach nhanh song song:
Chon mét d5 dong dién J = 6,5A/mm?. Céch dién cép A
nd®  314.1,414

d =1414mm — I, == —J === ——65=1024

=21, =2.102=20,44

I

dmpha
= Py = 3U oL ampha 11-€05 @ = 3.220.20,4.0,85.0,8 =9155,52 W
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2. Tinh N ,,, )N,,,d,vaP,

- Khi vén hanh ¢ trang thai 1: U, =220/380V - A/Y

Ta co:

N,y =11véng/boi —> N, =11.8=88vg/b
_180° _180°

=15°
a4 T 12
| sin(g 22 sin(4 =) o
- K, =——2 sin(21.90°) = 2 sin(=90°) = 0,885
R ad T . 15 12
q sm(T) 4 s1n(?)

- Khi van hanh & trang thai 2: U ,, = 220/380V - A/Y
q=4,7=12;y,=10; =15°

sin(q &) sin(4 1—5—) 10
- K,, =2 sin(22.90°) = 2 sin(—90°) = 0,925
sin%ty 7 asin) 12
78I 2
Taco o _ Kan Nz = ﬁzvm, 0885 ¢8- 84,2
Npo K Kus 0,925

ChonN ., =84vg/ pha

- N,, =%=10,5vg/b,chon —> N, =10v/b

+ Ta co:
K K
Dar @ _ B2 —d, =d,. =1414, 292 _ | 45mm
da d Ky qul 0,885
K
P,=—"p, = 0.923 9155,52=9569W P, =13Hp
K, 0,885
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Bai 7: Cho dong co KPB 3 pha ¢6 U,, = 220/380V, ddu A/Y, f = 50Hz,
2p =4,7Z =36,day quén xép 2 16p. S6 vong day quén trong m&i pha N oha =
432 vong/pha, tiét dién ranh stat’or S.=50 mm?, s soi chap: 2. Mdi pha c6
1 nhénh song song. Cach dién cap A.

1.Tinh dong dién dinh murc pha cta ddng co

2. Cho d6ng co trén 1am viéc trong ludi dién 1 pha c6 dién 4p 12 380V. Ve
so d6 du day ciia dong co. Tinh gi4 tri ctia dién dung 1am viéc C, vadién

dung mé miy C mm cua ddng co
3. Tinh sb vong day mdi pha va tiét dién day quén khi chq dong co trén
1am viéc trong luéi dién 3 pha c6 dién ap U ,,, = 254/440V, dau A/Y.
Giai

1.Tinh I,

ChonK ,,=0,46,J =6,5A/ mm*

Tiét dién day ké ca céch dién
_ KuS, _ 0,46.50 _

u .nN, 432

22—
12

—d_ =1,128,[S_, =0,45mm —d=d_,—0,05=0,4mm
nd* | 3,14.0,4

S 0,16mm?*

Ly = Lyt = 2 J 6,5=0,82A
2. V& so dd d4u day
So db hinh bén ! Com o
Tacé: K =2800; U, =1,15U,, ,,= 537V i
'—_
' 3 Clv
Tinh C,,,C mm
1 6
C,,= K22 2800 082 _ 6 08uF 4 5
UdInpha 380 /le/\v\«/\
Chon C,, =6uF : 1 2

—C,, =25+3)C, =(15+18)uF
—~C'mn =C,,, —C, =(+12)uF
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3. Khi v4n hanh & trang théi 1:U,, ., = 220V
N 4 = 4328
- Khi vén hanh & trang théi 2: U, = 254V

Ta cb N a2 _ UdmphaZ

phal Udmphal

U
Ny = —TPEN o = 24 43y 491vong
U puphat 220

1 Slvd UdmphaZ :
U U 2 2
—)Sz - dmphal SI _ dmphl ﬂ'dl = 220 3,140,4 =0’11mm2
UdmphaZ UdmphZ 4 254 4

Bai 8: Cho mét déng co 3 pha 220V/127V, cong suat 20Hp, 2p = 4; f= 60Hz;
Z=48. C6 sb lidu day quén stator nhur sau:

+ Day quén 2 16p

+ Budc bbi diy y = 10

+ Tdng s6 vong 1 pha diy quén 1a: 64 vong/pha

+ Tiét dién ciia m§t vong day 1a: 20.800 circularmils |

Hay qu1 d6i sb liéu day quén vé 1am viéc & thn s§ S0Hz, dién 4p lam
~ viéc gid sir vdn 1a Y/ A: 220V/127V .

Giai
- bbi don vi:

Ta c6: 1 circularmil = Z— 107 sq.in(in*) =0,7854.10 * sq.in

1sq.in = 645,16mm *
1 circularmil = 0,7854. 10 °.645,16 = 0,5067.10 > mm?2
Nén ta cé: 20.800 circularmil = 10,54 mm®
* Tinh d6i sb liéu tir 60Hz v& vén hanh & 50Hz
+ Tinh sb vong cua 1 pha day qu?m:
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NphaZ =_f£_

N phal -fl
Chon N, = 80 vong/pha

Ta cé: Q.N 60

->N pha = 7 phat = -5—6.64 =76,8vg / pha

. . N 80
Sé vong day mdi bbi: N,, = —22 = — =5vg/b
. g day b2 16 16 g
+ Tinh tiét dién ddy quén: ‘
.8, S ‘
Taco: =+ =24 = A -8, = f—‘—.S1 = @.10,54 =8,78mm’
Sl Slcd f2 f2 50 :
+ Tinh cong suét ctia dong co:
P
Tacod: == i > P = ﬁJ”l = &.20 =16,66Hp ~ 12,5KW
p S h 60 ‘

Viy khi dong co vin hanh & tAn s 50Hz thi:
+ Sb vong cua 1 pha day quén Ia: 80 vong/pha (hay 5vong/bdi)
+ Tiét dién day quin: 8,78 mm?
+ Cong sut dinh muc cua dong co: 16,66Hp (12,5KW)

B.BAI TAP

Bai 1: Cho mot dong co 3 pha: A/Y: 220V/380V; Z = 36; 2p = 4; = 50Hz.
Déy quén dang 2 16p, y = 7, mt pha c6 4 nhém bdi day, mdi nhém chira 3
béi; sb vong m&i bbi ddy 1a 16 vong/bdi. Mot pha chi c6 1 nhanh nbi tiép 4
nhém, dudmg kinh ddy quén la d = 1,3mm

a/ Biy gid muén sira sb lidu ddy quén stator dé dong co ra 9 dau, ddu

van hanh theo kiéu Anbi tiép/ A song song: 440V/220V-50Hz. Tinh s6 ligu
day quén stator d€ van hanh theo yéu cau moi vira néu

b/ Tinh lai cu a, khi déng co nudn ra 12 dAu van hanh dugc 4 kidu d4u day
Y ndi tiép/ A ndi tiép/Y song song/ A song song: 440V/254V/220V/127V

Bai 2: Néu dong co cho trong bai 1. dy trt duoe tinh lai s ligu ddy quén stator
d& van hanh theo che d§ A/Y: 380V/660V. Hay x4c dinh s6 liéu day quan

Bai 3: M@t,d(f)ng 3 pha A/Y:220V/380V; Z = 48; 2p = 4; = 50Hz. Co6 sb
liéu diy quén stator dugc ghi nhin nhu sau:

+ Déy quén 2 16p, bude bbi ddy y = 10
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+ M¢t pha d4u 2 nhanh song song
+ 86 vong 1 béi day N, = 11vong/bdi
+ Mot nhanh chép 2 s¢i vé6i dudng kinh d = 1mm

a/ Véi higu sudt 14 0,8; hé sé cong suit dong co 12 0,85. Tinh cong sudt
dinh mirc cia dong co

b/ Ta c6 thé qui dbi sb licu ddy quén néi trén dé thuc hién 1 pha c6 1
nhanh ndi tiép duy nhét hay khong ? Néu thuc hién 1 pha c6 1 nhénh nbi
ti€p, cong suat dong co ting hay giam ? S6 liéu méi c6 anh hudng dén tri
s6 cho m4t 4 tir B ;, By, B, trén 13 stator khong ?

¢/ Néu bay gid ta vén bd trf 1 pha ¢6 2 nhanh song song nhung thay dbi
y = 8. S0 liu diy quan c6 thay d6i khéng ? Luc dd, cong suit dong co
nhén dugc ting hay giam ?
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| - Chuong §
TiNH TOAN DAY QUAN PONG CG VAN NANG

A. TOM TAT Li THUYET

§1. PAI CUONG

Dong cd van ning 1a dong cd c6 thé 1am viéc v6i ngudn cung cdp 1a
m6t chiéu hay xoay chiéu véi 3¢ dd quay hiu nhu khong thay ddi.

C4p cong sudt thudng gip dudi 1 HP dugc sit dung trong céc thi€t bi
dién gia dung nhu méy hit bui, mdy xay thuc phdm, khoan ....

Pong cd van ning c6 ciu tao tudng ty nhw déng cd mot chiu kich
tif ndi ti€p, dong cd c6 dic diém dat dugc moment md mdy 16n va d€
dang diéu chinh tdc d6. Tuy nhién sé dat tdc d6 khd cao khi mdy 1am
viéc khong tai, do d6 ching thudng dugc 1{p vdi hé thdng co khi truyén
ddng trong thi€t bi dung ching 1am ngudn dong lyc, nhu vy dong cd
1udn khdi dong trong diéu kién c6 tai

Pong cd van ning c6 cic loai sau:

» Logi 1: Stator cuc 13i, ddy quan kich tif trén stator la dang day
quén tap trung thudng s8 cuc 2p = 2.

= Logi 2: Stator ¢6 c&u tao ring rinh phin b8 déu, ddy quan kich
thich 12 diy quén rdi va ciing c6 thé 1a day quan SIN.

» Logi 3: Stator c6 hai bo diy bé tri 1éch 90° trong t bo khong gian,
khi 1am viéc c4 hai bo ddy déu ndi ti€p v6i day quén rotor, mot bd
1a kich thich chinh, m4t bd 1a cudn day bu.

§2. PIEU KIEN MOMENT PAT CUC PAI
Khi dit mot khung day din c6 dong dién I di qua trong tir trudng,
tuy theo vi tri clia khung day so véi phudng cla dudng sifc tif trudng ta
c6 ba dang khéc nhau cho ba dang moment hinh thanh trén khung day:
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- Vi tri chét, moment quay trén khung ddy bing khong.
- Vi tri tao moment quay trén khung day.

- Vi tri tao moment cyc dai trén khung day.

> Vi tri chét ciia khung day

Véi khung day don gidn vi tri chét xdy ra khi vi tri cudn day cho tit
thdng qua cyc dai. Lic d6 Iyc tir hinh thanh trén hai thanh dn c6 khuynh
hudng mé€o dang khung diy, chit khong hinh thAnh moment quay.

ﬁﬁén dong

Dudng TTHH

Hinh 5A: Tryc phan dong tring vdi tryc cuc tir M'= 0

Nhén xét: goi tryc phin dong chia 2 nhém canh tic dung c¢6 dong dién
di qua ngugc huéng nhau, dugc tdch thanh hai nhém riéng biét nim trén
mdi nita mat phing thi khi truc phan chia ddng dién trang véi truc cuc
tir stator hay thing géc vdi dudng trung tinh hinh hoc thi dong co dang &
vi tri chét. '

> Vij tri tao moment quay trén khung diy .

Pong cd & vi tri tao moment quay (chua dat cyc dai) khung day din
dit & vi trf cho dudng sifc tir qua khung diy (phuong clia dudng sic tiY hgp
v6i phdp tuyén khung diy mét géc 0) luc dién tir tao nén trén hai thanh
din clia khung day tao thinh moment quay nhung chua dat cyc dai.
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Pudng TTHH!  Truc phin dong ‘

Hinh 5B: Truc phin dong khéng tring vdi tryc cuc tr M =0

Nhén xét: khi truc phian dong khong tring vdi truc cuc tif va khc‘)ng‘
trung v6i dudng trung tinh hinh hoc thi rotor dang & vi tri quay nhung
chura dat moment cuc dai

» Vi tri tao moment cyc dai trén khung day

Ta thyc hién vi trf dat khung day d€ c6 dugc moment quay t6i da,

lic d6 dudng swc tir s& ludt trén mit khung day(t¥ thong khong di qua
khung day).

Dbudng TTHH! Truc phin dong

Hinh 5C: Tryc phdn déng tring vdi dudgng TTHH Mpax

Tém lai: khi truc phian dong tring v6i dudng trung tinh hinh hoc hay
thdng géc vdi truc cuc titf stator, thi dat dugc moment cuc dai trén rotor.
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Vi du: V& s0 db trién khai ddy quan x&p clia phin ing c6 Z=G = 12, _
2p =2. biét chdi than 1éch phai so v6i duding trung tinh hinh hoc 1 géc 60°.

Giai:
T:-Z—=£=6 B /\
2p 2 Yi )
‘ |
y1=‘L‘-1=6-1=5;y=y0=1;y2=y1—y=4 Y, yz)

Céch quén day:
Lépuwén 1 2 3 4 5 6 7 8 9 10 11 12 1

NN NN

Lépdwsi 6 7° 8 9 10011'12° 1I' 2© 3 4 5

So db day quin xé&p:

Truc phin d

ng

4

1.2

3
., .,
~, .,
~, .,
~,
~,
~.
~,

-t F
s

2N R4 va s /'

6/ 71 89

11

9710

5]

4.

I 2l' 3". 4" 12 3

—+ ) z —_

Hinh 5D: S d§ khai trién diy quan rotor dgng co van nédng
Z=6G=12,2p=2
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Vi tri truc chdi than so véi dudng trung tinh hinh hoc:

cyc t

Hinh 5E: Vj tri truc phédn dong so vdi dudng TTHH khi chdi than ném
16ch bén phéi duong TTHH 60°

§3. PHUONG PHAP XA C PINH CAC PAUDAY CUA
DAY QUAN PHAN UNG NOI VAO PHIEN GOP

Cdc budc thuc hi¢n:

V& s0 bd sd dd khai trién cia ddy quén rotor va xéc dinh truc phan
dong. Dya vao vi tri chdi than trén ¢ gép dién dé xéc dinh vi trf cla -
truc phan dong so v4i dudng trung tinh hinh hoc.Di chuyén truc phin
dong vé dudng trung tinh hinh hoc. Tir d6 ta xdc dinh hudng ddi truc
phéan dong, s& phi&n gép cin phai dich chuyén va v& dugc gidn dd cia
diy quan v6i Mpax |

§4. PHUONG PHAP QUAN DAY ROTOR PONG CG VAN NANG

I. PHUONG PHAP QUAN DAY TUNG CAP BOI SONG SONG

z

T=—,
2p

y1=t-1

Luu §: C4c bdi day trong titng cip bdi song song dugc quén lién tyuc cdc
cap bdi song song dudc qudn lién tuc dugc cdch nhau 3 rénh (tinh tif diu
ra cia ¢ip 1 d€n ddu vao cla cip thit 2)
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- Khi Z/2 12 s8 chén bd diy dudc tao bdi 2 nhdnh doc lap cdach nhau
2 ranh (tinh tir ddu ra cda cdp 1 d€n ddu vao clia cip thit 2)

- Khi Z/21a s6 18 bd day chi ¢6 mot nhanh dudc quan lién tuc.

Vi du: V& so db 16ng day theo ki€u titng cip bsi song song cla rotor
dong covanndngc6: Z=G=12,2p =2.

Giai

y1=1:-1=6-‘1=5;y=yG=1;y2=yl—y=4
Z/2 chdn nén bd day tao bdi hai nhém doc lap.

Hinh 5F: So dd ddy quan theo ki€u tirng c3p bdT song song
cho rotor djing co van ning; Z=G =12, 2p = 2
Sa do thit ty ndi cdc phin ti¥:
Iéptrén 1 2 3 4 5 6 7 8 9 10 11 121
Lépdusi 6 7° 8 9 1011'12 1' 2 3 4 5 ¢

mint OO OOOOOOOOOO®O




Céc phan t twong ng clia so d6 16ng day:

Ldp trén Si S 83 Se Ss S7 82 So. S4a Su Se Ss Sl

VY WWI

Lépdudi g, Fo B Fu Fs Fr F: B F Fu Fs Fa

Béng thit ty ndi cdc ddu diy vao phié'n g6p:

D%uvﬁo S1 Slo S3 Slz Ss S7 Sz Sg S4 Sn S6 »Ss

Dﬁura Fs F] Flo F3 F‘lz'k F5 F7 F2 F9 F4 F“ F6

Phiéngép |2 {3 |4 |5|6|7|8}9|10{11]12]1

I1. PHUONG PHAP QUAN DAY HINH V
- Khi Z/2 13 s6 chin bd day chi ¢ 1 nhdnh ddc lap
- Khi Z/2 12 56 18 b day chi c6 2 nhanh doc 1ap
- Céc bd day md dau cho 2 nhém song song nhau va d6i xting qua tim

Vi du: V& sd do 16ng day kiéu hinh V cho rotor dong cd van ning
c6: Z=G = 14, 2p = 2. Kiéu x&p don.

Giai

yi=t-1=7-1=6y=yc=Ly,=y1-y=5
Z/2 chdn nén bo day tao bdi hai nhém ddc 14p.
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Hinh 5G: So dé diy quan theo kiéu tirng hinh V cho rotor djing co van
ning; Z=G=14,2p=2

Sd db thi tu ndi cdc phan td:
Léptrén 1 2 3 4 5 6 7 8 9 10 11 12 13 14

NN NN

Lopdusi 7' 8 9 100111213 14' 1' 2 3 4 5 6
phiny OO OGO OOOOOOM BB

Céc ddu diy twong (ng:
LGptrén S Sie S¢ Siz S+ Sw S2 Ss 87 Si3 S5 Su S3 Sy

MW

Lépduwdi F, Fu Fs Fu i« Fo R Fs F1 Fu Fs Fu Fs F

Bang thif oy nSi cdc dau day vao phi€n gép:

] Bﬁu vao Sl Sl4 86 Slz S4 Slo Sz Sg S7 Sl3 Ss Su S3 S9

Piura |Fo|F; |F14|Fs [F12| Fs |Fio| F2 | Fs | F7 [F13| F5 |F11 | F3
Phié'ng(')pl 21314|5(6(7|8([9(10{11{12(13(14
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§5. LI THUYET TINH TOAN DAY QUAN PONG CO VAN NANG

®g: Tt thong doc truc do dong dién trong diy quén stator sinh ra

®,: T thong ngang truc do dong dién trong ddy quén rotor sinh ra

'y

Hinh 5G: Xdc dinh chiéu tir théng doc tryc va iy théng ngang truc

> ®@qtao ra Eq: sifc dién dong bién dp trén day quin stator.
E, =444.f®, N k
Trong d6: ®yp, - bién d6 cla dy;
N; - s& vong ddy stator;
ky - hé s6 mit cuc tir: k, = cosy;
Véi:} _p6-180°
2
Trong d6: 0 - géc md clia mit cuc
p - s0 ddi cuc |
f - tdn s6 ngudn.
» @4 tao ra E,uq: sitc dién dong bién 4p trén diy quin rotor.
E,=444f®, N, ..k,
Trong d6: @y, - bi€n d6 tir thong theo hudng ngang truc: Ogp = 0,2 Dym;
Nphanh - 86 vOng diy clia mdt mach nhdnh song song
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Nihgah = $0 vOng clia mot bdi * s§ phan tif nhanh song song

7 Kagr = knr- kir
Véi:

sm(r —2—") .
K . =siny—3(90°); K,=——"—2;v6it =—
4 7.sin—< 2p

E..= V22 p®,nN,,.. ;12 sic dién dong quay trén ddy quan rotor
do @4 gy ra

Véi: O, = zCI) an - U thOng trung binh theo hudng doc truc
z .

n - t6c dd quay clia rotor
Nihdnh - S0 vOng day clia mdt mach nhédnh song song.

Khi c6 dong dién AC thi phuong trinh cin bing dién 4p la:

U= —(E',sd+l.€mq+2€md)+ I(r + jx)
Trong d6: I-dong di€n di vao stator
R - dién trd rotor va stator
X - dién khdng tdn day quin rotor va stator

D6 thi vécto:

Etsd
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Ta c6:

E, =\E'-E., -E,; v6i E 1 sic dién dong t3ng

ra

K, ==

dm

phu thudc vao kich thude (t.L)

Khi tim dugc Eyqg suy ra N, = W
* Euwq la sifc dién dong bi&n 4p trén mbi phan ti¥ do Py gdy nén:
E,; =444.fD,, N, k. (D
Trong d6: kqr: hé s6 budc ngdn ciia rotor
Np: s8 vong clia mét bdi day(s6 vong/phin ti¥)
* Enala sifc di€n dong quay trén mdi phan tit do @4 gy nén:
E,, =J22p® nN, )

Trong d6: @, ~ zd)qm tr thong trung binh theo hudng ngang truc.
V4

n 13 t6c d6 quay cia rotor

iA_

—

Ti¥ gidn d6 vécto ta c6: E, =E,, +E,.

Gid tri: E, = 1/E,,,q2 +EL
Thay vao (1) va (2), ta dugc s6 vdong diy quin cia mot bdi diy rotor:

E,
N, =
V20, 0P} + (k)
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§6. TINH TOAN DAY QUAN PONG CO VAN NANG

B1: Xdc dinh céc thong s8 cin thiét cho viéc tinh todn

* Cdc tham s& vé 16i thép stator va rotor:

» Phia STATOR:
Pudng kinh 16i thép stator Ds
Bé day 16i thép stator L

- Bé day gong stato b,

- G6c m3 mit cyc tif stator 0
» Phia ROTOR:
Pudng kinh 15i thép rotor D;

- Bé day 15i thép rotor L,
- B&é day ring rotor b,
- Hinh dang va kich thudc ranh rotor
- S& lugng phién gép k s6 rinh z o
- Vi tri dat chdi than so vdi dlrdngtrung tinh hinh hoc hay tryc cyc t¥
*Tham s6 vé& dién va ch& d¢ lam viéc
. bién dp dinh mic Uy
- Trang thdi 1am viéc (dai han, ngdn han, ngdn han 13p lai)
- C6 diéu chinh t5c d0 khong |
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B2: Tinh @y = 1. LB, v6i 7 = ”2°D r
P

B3: Tinh B, = Z:2x |5,
Zb,
B4: Tinh B =—(D$
® 2b,.Lk,
B5: Chon Brmax = 1,7T; Bgmax = 1,8T; ta tinh duge B; va @y
B6: X4c dinh s6 bdi chifa trong 1 mach nh4nh song song ciia rotor

Tinh hé s§ ddy quan Ky,
sin(r %’]
K, =|——% sin(&%(’)
., T
r.sin—=
2
Trong d6: 7 - budc cyc ciia rotor

0
a, = 180" géc 1éch dién giira hai ranh lién ti€p trén rotor
7 .

y1 - budc bdi diy hay buc thit nhit, tinh theo rinh thuc trén rotor

B7: Xéc dinh quan hé giita s§ vong clia mdt bdi ddy trén rotor Ny, vdi
suc dién dong E,

Eb
N, =
20 dm \/ (z.fk,) +(0,4.p.n)

B8: Tinh E,,, = v2.(2p).(t8ng s& bdi day/1 mach nhdnh).Np.@g.n

B9: Lap bing

Ew(V)
Np(vOng/bdi)
Erad (V)

Chon Ep, = 1 + 7 (V); tinh dugc N,
Chon Erad = (O,6+ 0,75)Udm
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B10: Tinh ti€t dién ranh S,
Chon hé s6 14p dy: kig = 0,36 + 0,4
ky.S,

Ti€t dién clia mot day din rotor cd cdch dién: S, = N
ul b

Chon mit d§ dong dién di qua diy quin rotor J:
J= (6+'6,5)A/mm2 - dong cd lam viéc lién tuc, c4p cdch dién loai A
J=0~+ 7,5)A/rnm2 - ddng cd 1am viéc lién tuc, cAp cdch dién loai E, B

J=(8+ 9)A/mm2 - dong cd 1am viéc ngin han

2

Tinh dong dién: 1, = (—WZ—}J va Igm = 28.Tohsnn
Tinh cdng sudt gan ding: Pam = Erag.Igm
B11: X4c dinh E;yq

Ta ¢6:E,, =+/(k, U) - E>, —E,,; trong d6 kg phu thu6c vao dién

ag >

» tich mat cuc tir
tL (cm?) 15+ 50 50+ 100
Ke 0,75+ 0,86 0,86+ 0,9
" 2 o A &, = E,,
Tinh tong s6 vong cho diy quéan stator: N, = ————— trong d6
» 4,44.f. @, k.

k. 12 hé s6 mit cuc.

B12: Sau khi tinh dugc s6 vong déy cho titng bdi day stator, dua vao tiét
dién rdnh stator va hé s6 14p ddy ki ta suy ra dudng kinh diy quin
stator. -

Hodc: d, = \/Ed,
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B. BAI TAP C0 LOI GIAI
§5.5. Li THUYF:'_T TINH TOAN DAY QUAN

Bai 1: V& so d5 diy quin theo kiéu tirng cip bdi song song cho rotor
dong ¢d van ning c¢6 Z = G = 8; 2p = 2, dudng kéo dai ranh tring véi
mit phi€n gc’)p Vi tri chéi than nim trén dudng trung tinh hinh hoc. V&
s dd khai trién cho day quan rotor va 1dp bang thit tu cic dau day ndi
vio phién gép d€ dong cd dat moment cyc dai.

Bai giai:
Tac6:Z=G=8;2p=2—1=4y1=1-1=3,y2=y1-y=3-1=2.

Do y; = 3 nén b diy quén c6 hai nhém ddc 1ap. Céc cap bdi song
song dugc quan lién tuc cdch nhau 3 rinh, Z/2 = 4(chin) khodng cdch
giita ddu ra bdi thit 2 clia nhém bdi diy song song dau dén dau vao bdi
thi nhat clia nhém bdi song song k& ti€p cdch nhau 2 rdnh.

SJ d6 day quan theo kiéu titng cip bdi song song:

Hinh 5.1: So dé ddy quan theo ki€u tirng cgp bai song song cho rotor
déng covan nang; Z=G =8, 2p=2
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S db khai trién diy quén:

il i i
1
)

/l/’l‘rucphﬁnddng
1\ 2\‘ 3 1/2 3
\‘\\M\'r(ﬁ(ﬁ(K/

[Epp——

23456

Hinh 5.2: So dé khai trién diy quén rotor dfng co van nang;
2=6G=8,2p=2

Sd d6 ndi cdc phén t:

Léptrén 1 2 3 4 5 6 7 8 1

A

Lép dudi 4 5 6 7T 8 1 2 3

Bsidly OO OGO O®OD®

Céc ddu diy tuong ng: |
Lép trén St Ss S3 Ss S2 S2 Ss Se¢ S1

NN

Lépdudi F, Fs F»+ Fs F. F» F: Fs
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\ . . f: Ao ; .
. Vi tri ch8i than so v8i dudng trung tinh hinh hoc:

cuc t

‘Truc phan dong

Puong TTHH
|

Hinh 5.3: Vi tri truc phdn dong so vdi dudng TTHH
khi chdi than ndm trén dudng TTHH

P& dong co dat moment cyc dai phdi ddi truc phidn dong sang phéi 1
rinh. Viy phai ddu 1&ch trdi 1 phién gép.

Sd d6 day quén sau khi hiéu chinh:

123 123
e
3 567 8

\\
1 2

4
Y

4 4 4

41213714

Hinh 5.4: So dé khai trién ddy quan rotor v6i ddu ra |
diy d4u léch trdi 1 phién gdp
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Béng thit t cdc dau day néi vao phi&n gép:

Bﬁu vao Ss S3 Ss Sz S7 S4 S6 S]
B?iu ra F] Fg F3 F5 F2 F7 F4 Fﬁ
Phi€n gép 1 2 3 4 5 6 7 8

Bai 2: V& s0 d6 day qudn theo ki€u titng cip bsi song song cho rotor
dong cd van ndng c6 Z=G = 8; 2p = 2, dudng kéo dai rinh tring véi
mit phi€n g6p. Vi tri chéi than ndm trén truc cuc tir. Y& so dd khai trién
cho ddy quén rotor va 1ap bang tht tuf cac ddu day ndi vio phién g26p aé
dong cd dat moment cuc dai.

Bai giai:

Tacé:Z=G=8;2p=2—>1:=4;y1=1:-1=3,y2=y1—y=3-1=2.

Do y1 =3 nén by ddy quén c6 hai nhém ddc 1ap. Céc cip bdi song

-song dugc quén lién tuc cdch nhau 3 rinh. Z/2 = 4(chdn) khodng cich

gilta dau ra b6i thif 2 ciia nhém b6i day song song diu dén diu vio bsi
thif nhat ciia nhém bsi song song k& tiép cdch nhau 2 ranh.

S¢ d6 day quén theo kiéu titng cip béi song song:

Hinh 5.5: So dé diy quan theo kiéu ting cip béi song song cho rotor
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Truc phdn dong

1

X

)
A

AA
)

W=

2

]
N
)!

\..-.1 m_._..

'5
M
)!

!
!
!
7/ 7 A Y4 2 ’ ’ 7 Y
7 7’ 7 7 Vi 7 . 4 .
/
4 K 7 7 7 Y
7 Y ’ 7’ 7 7 / 7
7 s 7 s / 7 7
_ ’ 7 / / 7 /

/ 2’.1 213 [4[5]617 18]

~
~,

1 ]

+ L —_
Hinh 5.6: So dé khai trién ddy quan rotor djng ca van nang;
Z=G=82p=2

Sa db n6i c4c phan ti:

Léptwén 1 2 3 4 5 6 7 8 1

N

Lépdusi 4 5 6 7 8 1' 20 3
Bsiciy OO OOOOOO®

Céc ddu diy tuong dng:
Lép trén Si Ss S S S22 87 Sa Se S1

VWY

Lépduéi F. Fs Fs Fs F F: F:. Fs
Vi trf truc phan dong so v4i dudng trung tinh hinh hoc khi chdi than ndm

trén truc cyc tu:
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Cuc t

 DPudng TTHH
I

Hinh 5.7: Vj tri tryec phan dong so vdi duéng TTHH khi
chdi than ndm tring vdi truc cyc t
P& dong cd dat moment cuc dai phdi doi truc phin dong sang trdi 1
rinh. Vay phéi ddu léch phdi 1 phi€n gép.
Sd d6 day quan sau khi hiéu chinh:
123

Hinh 5.8: So dd khai trién dy quan rotor véi diu ra
ddy d4u Igch phai 1 phién gdp
206 |




Béng tht ti cdc ddu ddy néi vao phi€n gop:

Dz‘iu vao Ss S3 Ss Sz S7 S4 S6 Sl

Piura F, Fg Fs Fs | B F, F, Fs

Phi€ngép | 3 4 5 6 7 8 1 2

Bai 3: V& so d5 day quén theo kiéu titng cip bdi song song cho rotor
dong cd 1 pha ¢6 vanh gép, v6i Z = G = 8; 2p = 2. Pudng kéo dai ranh
tring vdi mat phi€n gép. Vi tri chdi than nim bén phadi dudng trung tinh
hinh hoc mdt géc 45°. V& so db khai tri€n cho day quan rotor va 1ap bang
thit tv cac ddu day nSi vao phi&n gép d€ dong cd dat moment cyc dai.

Bai giai:
Z=G=8;2p=2.nénT=4vay;=1-1=3,y2=y1-y=3-1=2.

So db day quan theo ki&u titng cip bdi song song:

Hinh 5.9: So dé ddy quén theo kiéu ting cdp bdi song song cho rofor
ding co van ning; Z=G=8,2p=2
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So d6 khai trién day quan:

Truc phdn dong

Hinh 5.10: 8o dd khai trién ddy quén rotor diing co van nang;
Z=G6G-=38, 2p=2

Sd db ndi cdc phin td:

Lépwén 1 2 3 4 5 6 7 8 1

/WY

Ldp dl.réi 4| 5' 6!' 7! 8! 1! 2| 3|

Bsidly OO OO®OGO®

Cdc diu ndi diy tuong ng:
Lép trén St S& S S S2 8§ Ss+ S SI

Lépdui F. Fs Fs Fs F. F; F: Fs
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Vi tri truc phin dong so v8i dudng trung tinh hinh hoc khi chdi than nim
bén phai dudng trung tinh hinh hoc mot gop 45°:

:jTruc phin dong

' Pudng TTHH
|

Hinh 5.11: Vj tri truc phan dong so vdi duong TTHH khi chdi than
ndm Igch bén trdi dugng TTHH mét goc 45°
Ta thdy riing khi chdi than nim 1&éch bén phdi dudng trung tinh hinh hoc

mdt géc 45° thi truc phan dong tring dudng trung tinh hinh hoc do d6
khong cin phdi hiéu chinh dong co van dat moment cyc dai:

Bing thi tf cdc ddu day néi vao phién gép:

Bﬁu vao Sl Sg S3 Ss Sz S7 S4 S6

Dfiu ra F6 Fl F 8 F3 F5 Fz F7 F4

Phingsp | 1 | 2 (3 | 4|5 |67 8

Bai 4: Cho dong co dién van ndng, c6 Z =G = 10; 2p = 2. buong kéo
dai ranh tring v6i mit phi€n gép. Vi tri chdi than nim trén dudng trung
tinh hinh hoc. V& sd d khai trién cho day quan rotor dé dong co dat
moment cuc dai.

Bai gidi: ‘
Z=G=10;2p=2.nén1:=5véy1='c-l=4,y2=y1—y=4-1=3.
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So db khai trién ddy quan:

Truc phdn dong

s /s a s

6771 8[9110]

N _
Hinh 5.12: So d6 khai trién ddy quén rotor djng co van nang;
Z=6=10,2p=2

Vi tri truc phén dong so v6i dudng trung tinh hinh hoc khi chdi than ndm
trén dudng trung tinh hinh hoc:

'Duong TTHH
|

Hinh 5.11: Vj trf truc phdn dong so vdi dudong TTHH khi
chdi than ndm trén duong TTHH
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Pé dong co dat moment cyc dai phdi dJi tryc phdn dong sang phdi 1
rinh. Vay phdi ddu 1&ch trdi 1 phi€n gbp.

Sd dd khai trién cda diy quén rotor dé dong co dat moment cuc dai:

L 234
- 12345

1 23 4

4 4 4 4 4

v 25710 112(3]4 (5

6/7 89110

+ J—

Hinh 5.14: So dé khai trién ddy quén rotor véi ddu ra

ddy diu léch trdi 1 phién gép

Bai 5: Cho dong co dién van ning, v6iZ=G = 10; 2p = 2. Pudng kéo
dai ranh tring véi mat phi€n gép. Vitrf chdi than nim léch vé phia trdi
dudng trung tinh hinh hoc mot géc 36°. V& so dd 1ong diy theo kiéu
titng cip béi song song, 14p bang tht ty cdc ddu diy ndi vao phi&n gép,
v sd dd khai trién cho day quén rotor d& dong co dat moment cyc dai.

Bai gidi:
Tac6:Z=G=10;2p=2—1=5,y1=1- 1=4,y,=y;—~y=4-1=3.
Sa d6 16ng day theo ki€u tiing cip bdi song song:
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Hinh 5.15: So dé diy quan theo kiéu tirng cdp song song cho rotor
ding co van ndng; Z=G =10, 2p = 2

Sq db khai trién ddy quan:

Truc phin dong

8

5167

4

3

l'l l2l 3‘! 1 r 2

+ r—
Hinh 5.16: So dé khai trién ddy quan rotor diing co van ning;
Z=G=10,2p=2
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So d6 ndi cdc phan ti:
Léptwén 1 2 3 4 5 6 7 8 9 10 1

WY

Lépdusi 5 6 7 8 9 100 1' 22 3 4

Bsidly OO OOOGOB® O W

Cdc diu diy tuong dng:

Ldp trén St S S35 So Ss S: S: S« Swo S S
/NN

Lépdudi FI F» F: F» Fs F. Fs Fi Fuo Fs

Vi trf truc phan dong so v6i dudng trung tinh hinh hoc khi chéi than ndm
1&ch vé phia trdi dudng trung tinh hinh hoc m6t géc 36°.
\ ,

cuc tu

~

Truc phan dong

1 Pudng TTHH

Hinh 5.17: Vj tri tryc phdn dong so vdi dugng TTHH khi chdi than
ndm vé phia phdi dudng TTHH m{t géc 36°

P& moment dong co dat cuc dai phdi di chuyén truc phan dong sang
phdi 2 ranh. V3y phdi dau léch trdi 2 phi€n gép.
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So dd khai trién ddy quan rotor d€ moment dong co dat cuc dai:

2

Hinh 5.18: Sa dé khai trién ddy quén rotor véi ddu ra

Béng tht ty cic ddu diy ndi vao phi€n gop:

diy d4u Iéch trai 2 phién gop

Bai 6: Cho dong co dién van nidng, v6i Z = G = 10; 2p = 2. Pudng kéo

Da‘iu vao S3 Sg Ss Sz Sg S4 S]O SG S| S7
Dﬁu ra F7 F3 Fg Fs Fz Fg k F4 FlO F6 Fl
Phi€ngép | 1 { 2 | 3 | 4|5 |6 |7 |8 ]9 10

dai rinh tring v6i mit phi€n gép. Vi tri chdi than nim léch vé phia phai
dudng trung tinh hinh hoc mot géc 36°. V& so db 16ng day theo kiéu
hinh V, 14p bang tht tyt cdc ddu diy ndi vao phi€n gép, va sd dd khai
trién cho diy quan rotor dé dong co dat moment cuc dai.

Bai gidi:

‘Tacé:Z=G=10;2p=2—>1:=5;y1=1:-1=4,y2=y1—y=4-1=3.

" Céc bdi ddy md ddu cho hai nita b6 day ddc 14p song song va d5i xdng

qua tam rotor.
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Sd db 16ng day theo ki€u hinh V:

Hinh 5.19: So dd diy quén theo kiéu hinh V cho rotor déng co van
ning; Z=G=10,2p=2

So d6 khai trién diy quin:

Truc phdn dong i

2N VA V4

t 2 312[3[4]5[6]7]8

5110

+ —
Hinh 5.20: So dd khai trién diy quan rotor ding co van ning;
Z=6G=10,2p=2
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Sa dé néi cacphin ti:

Iéptrén 1 2 3 4 5 6 7 8 9 10 1

NN

Lép duéi 56 7 8 9101 2 3 4
Biigiy OO OO0 O®
Céc diu ddy twong dng:

Lép trén St Sw S: S S2 S S5 S¢ S S S
Lépdudi Fi Fo Fe F: F. Fe Fs FF B F

Vi tr tryc phan dong so v6i dudng trung tinh hinh hoc khi chdi than nim
vé phia phdi dudng trung tinh hinh hoc mét géc 36°.

:Trl,lc phan dong

cuc tur

 Pudng TTHH
|

Hinh 5.21: Vj tri tryc phdn dong so vdi duong TTHH khi chéi than
nam vé phia tréi dudng TTHH mét géc 36°
Ta thay rang khi chdi than nim I&ch bén phai dudng trung tinh hinh hoc

mdt géc 45° thi truc phén dong trung du’dng trung tinh hinh hoc do d6
khong can phai hiéu chinh dong co van dat moment cuc dai:

216




‘ Béng thtt tf cdc ddu ddy ndi vao phi€n gép:

Dz‘iu vao S] 82 S3 S4 Ss S6 S7 Sg Sg S]()
Dﬁ'u ra F]() Fl F2 F3 F4 Fs F6 F7 Fg F9
Phi€ngép| 1 | 2 |3 |4 |5]6]|7 |89 ]10

Bai 7: V& sd dd 18ng day theo kiéu titng cip bdi song song cho rotor
dong cd dién van ning, c6 Z =G = 16; 2p = 2. Pudng kéo dai ranh trung
v6i mat phi€n gép. Vi trf chdi than nim trén truc cyc tit. V& so dd khai
trién day qudn rotor (kiéu x€p don, ti€n)va 1ap bang thit tr cic diu day
ndi vao phi€n gép dé dong co dat moment cyc dai.
Bai giai:

Tac):Z=G=16;2p=2—>1=8;y1=7-1 =7,y2=y1-y=7-1=6.
Sd dd 16ng day theo kiéu tiing cip bdi song song:

Hinh 5.22: Sa dé diy quén theo kiéu tirng cdp bai song song cho rotor
déng co van ning; 2 =G =16, 2p = 2
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Sd d6 khai trién diy quén:

Truc phin dong

234567

12 e 5 6 ' ’ 6|7 m 3[1415]1
/
b )3

Hinh 5.23: So dd khai trién diy quan rotor déng co van ndng;
Z=6G=16,2p=2

S d6 ndi céc phin ti:

Lopwn 1 2 3 4 5 6 7 8 91011 121314 15161

MY

Iopdusi 8 9 1011'122 1314 1516 1' 2 3 4 5 6 7

B day @@ CICIOI0I0IOICIOIY) @@ ®®

Cac dau day tuong fing:

Loptr€n S So S Su & S & S S Su S S» & Ss S So

I-ﬁpdlréi Fl Fl2 F3 Fl4 FS F16 F7 E F2 Fll F4 F]3 F6 FIS FS FIO

Vi tri truc phin dong so vdi dudng trung tinh hinh hoc khi chdi than nim
trung vdéi truc cuc ti.
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Hinh 5.24: Vj tri truc phdn dong so vdi duéng TTHH

khi chdi than nam tring véi truc cuc tiy

P& moment ddng cd dat cyc dai phai ddi truc phin dong sang trdi 3
rinh. Vay phai ddu 16ch phai 3 phi€n gbp. So dd khai trién day quin
rotor € moment ddng cd dat cuc dai:

N7\’ \* \’ \“" \/ N \7 \* \*“ \\/

(576 7] S| ONO[11213[1415[16 + 5 &

7 g

2 3[1]2]3]4

—+ —_

Hinh 5.25: So dd khai trién ddy quan rotor véi diu ra
diy quén léch phdi 3 phién gdp
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Béng thi tu cdc ddu day néi vao phi€n gép:

Dﬁu vao Sls Sg SIO S] S]2 S3 S]4 Ss
Dfiu ra F6 F15 Fs F]() F] F12 F3 F14
Phién g6p 1 2 3 4 5 6 7 8

Da‘iu vao S]6 S7 Sg Sz S]] S4 S13 Sﬁ
D;?iu ra F5 F16 F7 Fg F2 Fu F4 F13
Phi€ngép | 9 10 | 11 | 12 | 13 | 14 | 15 | 16

Bai 8: V& sd d 16ng day theo ki€u ting cip bsi song song cho rotor
déng cd dién van ning, c6 Z =G = 16; 2p = 2. Pudng kéo dai rdnh triing
v6i mit phi€n gép. Vi tri chdi than n¥m trén dudng trung tinh hinh hoc.
V& 50 db khai tri€n ddy qudn rotor va 14p bang thtt ty cdc diu day néi
vao phi€n gép d€ d6ng cd dat moment cuc dai.
Bai gidi:

Tac6:Z=G=16;2p=2—>1=8;y;=1-1 =7,y2=y1-y=7-1=6.
S0 do 16ng day theo kiéu titng cip bdi song song:

Hinh 5.26: So dd diy quan theo kiéu ting c3p béi song song cho rotor
dgng co van ning; Z= G = 16, 2p = 2
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|
Sd a5 khai trién ddy quén:

Truc phan dong
234 56 17

!
!
1
I Al
i !
(2 B il ilr 23 4 5 6
Il JV21- - - - - -
x4 4 4 Kd K4 4 K4 R4 ’ 24 K4 K4 R4 R4 4 Rd
g ’ . ’ - . : : RAr AR A AN
P - 2 o’ e R e ’ 3 -’ a P ” 4
R4 4 K X4 R4 R4 K4 R4 rd K4 R4 K4 R4 X k4
. . . p p . ; p PV Y
2 e e _/ ’ ¥ R4 R ’ g g 4 K
e e ’ i V2 L’ K R ’ -’ o ’ e
. - - - R 8 - . 4 0 Kd
o’ -’ ’ ’ o’ R e v R Na 2
Pall Wall Wall Pl Rall Pl el ol ol g Rl
. | . r .| ; . s
Rd K4 e Rd 4 e Kd R R4 . 4
Kd K4 rd K4 R g4 K4 rd Kd Kd Rd
1 S0 S | A | 4 2 -
"3 L 2 R4 a4 R4 e P
Pl Wl ol ol Il ol v : -

Hinh 5.27: So dd khai trién ddy quin rotor ding cd van nang;
Z=G=16;2p =2

Sd 6 n6i cdc phén ti:

Loptretn 1 2 3 4 5 6 7 8 9 10 11 121314 15 16 1

Lap dudi g 9 10 11'12 1314 1516 1' 2 3 4 5 6 7
iy OQOAOOOCOCOO®®G® B ®
Ciac diu day tuong Gng:

Lép trén Si Si2 S Su Ss Sie S S Sz Su S+ S» S Sis Sz Swo

I‘SI) dlr(jl Fl Fl'l FJ Fl4 FS F16 F7 B) FZ Fll F4 F:J FG FIS FS FIO

Vi trf truc phan dong so véi dudng trung tinh hinh hoc khi chéi than nim
trén dudng trung tinh hinh hoc.
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. _ A
Puong TTHH, Truc phin dong

Hinh 5.28: Vj trf trye phian dong so véi dudng TTHH
khi chdi than ndm trén dudng TTHH

D€ moment d6ng cd dat cuc dai‘ phai ddi truc phan dong sang pha1 1

rinh. Vay phai dau l&ch trdi 1 phié€n g6p. SO db khai trién day quan
rotor d€ moment ddng cd dat cuc dai:

1 234 56 7

+ : e

Hinh 5.29: So dé khai trién diy quin rotor véi diu ra
dédy quén Igch trdi 1 phién gdp
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Béng th ty cdc ddu ddy ndi vao phién gép:

Dfill vao S12 S3 S14 Ss S16 S7 | Sg Sz
Dz‘iu ra F] F12 F3 F14 F5 F16 F7 F9
Phi€ngép | 1 2 3 4 5 6 7 8

Bﬁu vao Sll S4 513 Ss S15 Ss Sm S1
Dﬁu ra F2 F“ F4 F13 F6 F15 Fg F]O
Phigngép | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16

Bai 9: V& sd db 15ng diy theo kiéu hinh V cho rotor dong co di€n van
ning, ¢6 Z = G = 16; 2p = 2. Dudng kéo dai rdnh tring v6i mat phi€n
g6p. Vi tri chdi than nim 1éch bén trii dudng trung tinh hinh hoc mot
g6c 45°. V& so db khai trién day quén rotor va 1dp bdng thi tf cdc dau
diy ndi vao phi€n gép dé dong co dat moment cuc dai.
Bai giai:
Tac6:Z=G=16;2p=2—1=8;,y1=1-1=T;y2=y1-y=7-1=6.
Sd db 16ng day theo ki€u hinh V:

Hinh 5.30: So dé diy quén theo kiéu hinh V cho rotor ding co van
ning; Z=G=16,2p=2
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So @6 khai trién diy quan:

\

A A |

Hinh 5.31: So d& khai trién diy quan rotor ding co van ning;
o Z=G=16;2p =2

Sd dé néi céc phén ti:

Ioptén 1 2 3 4 5 6 7 8 91011 121314 15 16 1

Lopduti 8 9 1011'12 13 14 1516 1 253 4 5 ¢ 7
wiay OOOOOOOROOO®OOM®®®
Cac dhu day tuong ting:

L6pt1'én St S5 8is & Sv & S S S Slsl S7 Su S Sz S5 Sw

Lopdwi F R Fs K Fs EFu B B Fe B Fu B Fo B Fo

Vi tri truc phin d(‘)né so v6i dudng trung tinh hinh hoc khi chdi than nim
1éch vé bén trdi dudng trung tinh hinh hoc mét géc 45°.
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Hinh 5.32: Vi tri truc phén dong so v6i dudng TTHH khi chéi than ném
léch bén phdi dudng TTHH m{t géc 45°

Pé moment ddng cd dat cuc dai phai ddi truc phan dong sang phéi 3
rinh. Vay phdi ddu l&ch tr4i 3 phién gép. S db khai trién diy quin
rotor d€ moment d6ng cd dat cuc dal :

Hinh 5.33: So dg khai trién ddy quén rotor vdi diu ra
diy quén Iéch r4i 3 phién gép
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Béng thit tf c4c ddu day ndi vao phi€n gép:

Dﬁu vao Ss S[3 S4 S|| Sz Sg S|6 S7

Dfil.l ra F|5 F6 F|3 F‘4 F|| F2 Fg F16

Phi€n gép 1 2 3 4 5 6 7 8

Dﬁu vao S|4 S5 Slz S3 Sl() S| Ss SIS

Bz‘iu ra F7 F14 Fs F|2 F3 Fl() F] Fg

Phingép | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16

§5.6. TINH TOAN DAY QUAN
PONG CO VAN NANG MAT SO LIEU

Bai 1: X4c dinh s8 liéu diy quan va rotor stator ctia ddng cd lam khoan
dién cAm tay(cd dudng kinh 1u3i khoan t3i da 10mm) t6¢ d6 dinh mic &
diu khoan 1a 500vong/phit. Ti 1& bi€n tdc tit ddu khoan dén rotor l1a
1/36. Kich thudc 16i thép va rotor stator nhu sau:

= Rotor: N

A5
D;=42,6mm;
L =28 mm;
b, =2,5mm;
Z=K=15; 0
- W
s Stator: g6¢ mG rdng mit cuc tir: 0 = 106°
D =42,6mm;
L =28 mm;
bg = 6 mm.

Truc chdi than tring truc trung tinh hinh hoc. N&€u s6 mach nhanh cda
diy quan rotor 13 2, dién 4p dinh mifc 1a 220V.
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Bai gidi:

B1: X4c dinh cdc tham s6 cin thi€t cho viéc tinh todn.

T6c do quay trén truc dong co: n= —5(1)—0 =18000 (vong/phit)
)
0 —
Hé s6 mit cuc tir stator: k, =Cos 180" -6 =0,798

Dién tich rénh rotor: §, = (H75)8 = 24 mm?

Dién tich ranh stator: S, =6.15 =90 mm?

B2: Dién tich m{t khodng budc cuc tir.

rL="P A3 50 18.9cm’
2P 2

@y = (1.L).B;= 18,9.10"B, = 18,9.10™B,

B3: Lép bi€u thifc quan hé giita mat do ur thong qua ring 16i thép rotor
B, va mdt do tir thong qua khe h3 khong khi B; .

w.D 7.42,6
B, =| =L |B; ==—"="B, =3567.B 1
’ [Z.b,) ° 152577 ’ M

B4: Lap biéu thitc quan hé giita mat do tr thong qua gong 151 thép stator
B va mat do tr thong qua khe h3 khong khi B, :
o, 18,9.10™.B, |

B, = - =5625.8;, (2
* 7 2(p,.L) 2610728107 ’ )

B5: Chon Bgmax =1.7 (T), Bmax = 1.8(T). thay vao (1) va (2)
Ta c6 By= 0,4(T) — Oy = 18,9.10*B, = 18,9. 0,4.10"
| =7,56. 10 (wb)
B6: Chon két cdu cho ddy quan va tinh hé s§ day quan:

Chon day quén x€p ti€n, budc ngdn.
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' Sd d6 khai trién day quén:

truc phin dong

Hinh 5.34: Diy quén xép tién, rotor djng co van ndng;
2=G=15;2p=2;y1=7

Vi tri truc phin dong so véi dudng trung tinh hinh hoc khi chéi than nim
tring v8i dudng trung tinh hinh hoc:

. . ‘\
 Pudng TTHH, Truc phdn dong

Hinh 5.35: Vj tri tryc phén dong so vdi dudng TTHH khi
chdi than ndm trén dudng TTHH '
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Pé€ dong co dat moment cuc dai phdi ddi truc phan dong sang phai 1
rinh. Vay phdi ddu 1éch trdi 1 phi€n gép.

So db khai trién diy quén diy quin d€ dong cd dat moment euc dai:

Hinh 5.36: So dd khai trién ddy qudn rotor v6i du ra
d4y quén léch tri 1 phién gép

0 0
Voir= 2 15 g5, 180 180

= 24° dién.
2p 2 T 7.5

. o, . 24 ‘
sin 1.7 sin 8.7 7 :
K, =| ——=L|sin 90.2 |=| ——=2|Sin| 90.= | = 0,606.
T (24) 8
8sin
2
B7: Lap quan hé giita s6 vong ddy clia mdi bdi ddy quin rotor Ny v6i-
sitc di€n dOng Ey,:
Eb

V2.0,,/(0,4.p.1) +(n.fk,)’
—_ Eb

V2.7,56.107/(0,4.1.300)" + (.50.0,98)

N, =

=4,791.E,

B8: X4c dinh quan hé giita E,q v6i Ng.
E. =V2(2p)N,,, D, n=228N,.7,56.10300=513.N,
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Vi Epg = 0,6 + 0,75Ugm. Chon Egyg = 0,7Ugm = 0,7. 220 = 154V.
Np = 30 (vong/bdi).
B9: Tiét dién day quan rotor ké cd cdch dién:

S, = K, 03624 4144 mu?
“ 2N, 230

Pudng kinh day quan rotor: d,, =1.128,[S,, =1,128,/0,144 =0,427mm
Puding kinh diy ddng trin: d; = deg- 0,05 = 0,427 - 0,05 = 0,377mm
Chon d; = 0,35 mm; J = 7,5 A/mm? (c4ch dién cip B)

1,

m

2 2
- (”’f ).J.2a - 1.”‘0;35 7,52 =1,44(A)

Udc lugng cong sudt dinh mic trén truc dong ca:
Pam = Eraa.lam = 154.1,44 = 220 (w)
Kiém lai hing s& thiét ké:

P, 220

G=-50—= =14,4.10°
D} Ln (42,6.107.0,028.300

Thod man diéu kién cho phép (G = 10,5.10° + 25.10%).
B10: X4c dinh gi4 tri By
E, =444.f Ny @,k

tag

= 4,44.50.8.30.0,2.7,56.107.0,62 = 5(V)

nhanh dqr

V6i: @, = 0,204 = 0,2. 7,56.10"* (wb)
X4c dinh gid tri Egq:

El.\'d = \/(ICL 'Udm )2 - (Erad )2 - Elaq = \/(70’76220)2 -154* -5=160 V)

0,86-0,75

Véi: K, =( 015

](1 8,9-15)+0,75=0,76
S& vong diy quén stator:

E,, 60

N, = = = = 448 (vOng)
4.44.f D, k, 4,44.50.7,56.107.0,798
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S6 vong trén mdi cyc stator: N, = ;v‘ % = 224 (vdng)

Pudng kinh diy quan stator: d, = v2d, = 0,35v2 = 0,49
Chon dy = 0,45mm. dsq = 0,5mm. Sseq = 0,196 mm?

N, .S
= b sed _ 224.0,196 — 0,48 (thod)
S 90

s

Hé s6 1ap ddy ranh stator; K

T6m tit s8 liéu ddy quan dong co van ning nhu sau:
- Cong suit: Py = 220 w.
- Dong dién: Iy, = 1,44A. )
- 86 vong day trén mdi cyc stator: Ny, = 224 (vong/bdi).
- Pudng kinh day quédn stator (khong k& céch dién): d = 0,45mm.
- SG vong 1 bdi day quﬁ'n rotor: Ny, = 30 (vOong/bsi).
- Pudng kinh ddy quén rotor (khéng k€ c4ch dién): d; = 0,35mm.

- Day quan rotor, x&p ti€n, rotor ¢6 2 mach nhdnh song song.

Bai 2: Pong cd van ning ding 1am mdy xay cafe c6 kich thudc 15i thép
nhu sau:

= Rotor:
D;,=33mm.L =15 mm.
b,=2,5mm. Z=K =10.2p =2.

* Stator: G6¢ md réng mit cuc tir: 6 = 1200
D, = 33,5mm. bg = 4,5 mm. '

Truc chdi than 1&ch véi truc cuc tir 36°. Puding kéo dai rinh tring véi
phi€n gbp. Xdc dinh s& lidu cho bd day quan dong co, khi lam viéc & dién
ap dinh mic 1a 220V. Biét toc do quay dinh mitc 12 12000 vong/phuit.

Bai gidi:
B1: Xdc dinh cdc tham s& can thi€t cho viéc tinh todn.

0 —
Hé s6 mit cyc tir stator: k, = Cos% = 0,866
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Dién tich rdinh rotor: S, =13.-= 10,5mm’”

1
. ' 2
Dién tich rénh stator: S, =S, .2a=10,5.2 = 21mm”

B2: z.L=—.L= .15 =7,89¢cm>

2P
@, = (1.L).B,=7,89.10"B, = 7,89.10“B,

7D 7.33,5
2

n.D 7.33

B3: B, = t\B; = B; =4,145.B;(3
o (Zb,J 571025°° +©)
7,89.10.B;

@
B4: B, ==
¢ " 2b,.L) 24510715107

=584.B; (4)

BS5: Chon Bgmax =1,7 (T), Brmax = 1,8(T). Thay vao (3)va (4)
Ta c6 B,=0,36(T) — @4 = 7,89.10*B,= 7,89.0,36.10" = 2,84. 10* (Wb)
B6: Chon k&t cdu cho ddy quén va tinh h¢ s8 day quén:
Chon diy quén x&p ti&n, budc ngén.
Sd 46 day quan:

Tryc phdn dong

’ ’ ’ s 4 4 s s 4 ’ s ’ ’

& S T2T3Ma [s[ 671891l

4+ —

Hinh 5.37: So d6 khai trién ddy quén rotor ding co van nang;
2=G=10;2p=2
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Vi tri truc phdn dong so véi dudng trung tinh hinh hoc khi ch8i than nim
1&ch truc cuc stator 36°: '

ETru‘d’ phan dong

cuc tu

- — —

/' |Pudng TTHH
|

Hinh 5.38: Vj tri truc phan dong so véi duéng TTHH khi
chdi than nam Igch vdi tryc cuc stator 36°

Pé dong co dat moment cyc dai phdi doi truc phdn dong sang trdi 1
ranh (hodc 12 giif nguyén truc phan dong). Vay phdi ddu léch phéi 1
phi&n gép (hoic khong thay ddi). S @6 khai trién diy quin diy quan
dé dong cd dat moment cuc dai: v

+ —

Hinh 5.59: So dd khai trién ddy quan rotor vdi du ra
diy qudn léch phai 1 phién gop
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0 0
Véi r=—Z—=—1—9=5;ad=180 =&=

2p 2 T 5

sin| 7.—% sin 5.? 4
K, =| —-2< .Sin(9o.1)= 2y .Sin(90.—-)=0,617
. (a,,) T . (36) 5
r.sin| =+ Ssin| —
2 2
B7: Lap quan hé giita s6 vong diy clia mbi bsi ddy quan rotor Ny véi
sifc di€én dong Ey:

N, =

36°

£,
V2.0,,(0,4.pn) +(r.f k)
— Eb
V2.2,84.10*/(0,4.1.200)’ +(7.50.0,95)"

=14,72.E,

B8: X4c dinh quan hé gifta E;4q v&i Ny.
E,y =22p)N oy @ n=+228.N,2,84.10%200=128.N,
V@i Eyg = 0,6 + 0,75Ugm. Chon Eg = 0,75U4m = 0,7. 220 = 154V
Ny = 120 (vOng/bdi)

B9: Ti€t dién diy quan rotor k& c4 c4ch dién:

K-S
_KuS, 036105 (06
2N, 2120

Pudng kinh diy quén rotor: d,, =1.128/S,, =1,128,/0,016 = 0,142 mm
Pudng kinh day dong tran: d; = deg- 0,05 = 0,142 — 0,05 = 0,092 mm
Chon d; =0,1 mm.

7.0,15

Kiém tra lai hé s6 14p ddy: S, =[ J =0,017 mm?
nu,N,S, 12.120.0016
S 10,5

r

J = 6,5 A/mm? (céch dién cdp A).

Hé s6 14p diy: K, = =0,36 (thod)

2 2
1,, = (”.j ]-J.za = 1.”'3’1 6,5.2=0,1(A).
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Udc lugng cong suat dinh mic trén truc ddng co:
Pam = Braa.Iim = 154.0,1 = 15 (w)
Kidm lai hing s§ thist k&:
. Py 16

| D}.Ln (33107} .0,015.200

=46.10°

Gid ui G tim dugc thap hon khodng gid tri cho phép (G = 10,5.10° =
25.10° ), do d6 ta c6 thé van hanh dong cd vdi Pgy cao hon gid tri vira tinh.

B10: Xdc dinh gid tri Epg:
E, =444 f N, O Kk

taq dqr

=4,44.50.8.125.0,2.2,84.10™.0,65=8,2 (V)

Véi: @y = 0,204 = 0,2. 2,84.10* (wb)
Xdac dinh gid tri Egq:

Et.s'd = \/(kl 'Udm )2 - (Emd )2 - Elaq = \/(0’75220)2 —1542 - 8’2 = 5 1 (V) .
V6i: K, =0,75.(vit.L <15 cm?)

S6 vong diy qudn stator:

N = E., _ 51 ‘
* 444D, k, 4,44.50.2,84.107.0,866

=934 (vong)

. x N
Sé vong trén moi cuc stator: N, = 5 L= 2?— =467 (vong).
p

Chon Ny = 400(vong)
Pudng kinh day quén stator: d, = \/Ed, =0,v2 =0,14 mm
Chon d, = 0,15mm; dyq = 0,2mm; Sse = 0,0314 mm®

Ny Sgs  400.0,0314
S 21

s

Hé s& 1ap day rinh stator: K, = = 0,598 (16n

hon gid tri cho phép nhung ta van c6 thé 16ng day dugc).
| Tém tdts8 liéu day quén dong cd van nang nhit sau:
- Cong sudt Py =15 w. -
- Dong dién Iam = 0,1A.
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- S8 vong day trén mbi cyc stator: Ny, = 400 (vOng/bdi).

- Pudng kinh diy quén stator(khdng k€ c4ch dién): d; = 0,15mm.
- S6 vong 1 b6i ddy quén rotor: Ny, = 120 (vOng/bdi).

- Pudng kinh ddy quin rotor(khong ké c4ch dién): d; = 0,1 mm.

- Day quén rotor, x€p ti€n, rotor ¢6 2 mach nhdnh song song.

C. BAI TAP |
Bai 1: Pong cd van ning c6 kich thudc 15i thép stator va rotor nhu sau:
- Rotor:
D;=49 mm; L =63 mm;
b,=2,5mm; Z=K =22.2p =4,
= Stator:. G6¢ md rdng mit cyc tit: 0 = 600; bg = 2,5 mm.

‘a. Xdc dinh s liéu cho b ddy quan ddng co, khi lam viéc § dién 4p
din_h mifc 12 220V. T6¢ d§ quay dinh mifc 12 6000 vong/phiit. Pudng kéo
dai rinh tring vé6i phi€n gép. Truc chéi than triing véi truc cyc ti stator.

b. V& sd db day qudn rotor theo dang day quan x&p va dy quin séng.

Bai 2: Pong cd mdy dam (ding nén dudng) 12 dong cd van nﬁng c6 kich
thudc 161 thép stator va rotor nhu sau:

= Rotor:
D;=42,5mm. L =44 mm.
br 2,4mm.Z=21.K=42.

= Stator: g6c md réng mit cuc tir: 6 = 120°% 2p = 2;
bg =5 mm.

Chdi than dit tring tﬁmg tinh hinh hoc. Pudng kéo dai rinh tring vdi
phi€n g6p. X4c dinh s8 liéu cho bd diy quin ddng co, khi 1am viéc &
dién 4p dinh mic 12 220V. T6c do quay dinh mic 1a 18000 vong/phiit.
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Chuong 6
TINH TOAN MAY BIEN AP

A. TOM TAT Li THUYET
I. MAY BIEN AP CACHLY

1. Céch tinh gin ding:
* Cong suit diu ra clia mdy bién 4p: SPYER %
S, =ZU2|'121' Ui
i=1 '
e A Tkt ek PYRR PP
* Ti€t di€¢n 161 thép:

U12

N
At = 1,432. khd- (cm )
% B . 23 I23
Vi Kiq 12 hé s6 hinh ddng ctia 151 thép.
+LoichTEVA I kg = 141,2 __
+ Loi thép kiéu tru (chit U va chit I): kya =0,75 + 0,85

P
I/‘i
\ /I>
Va
II
=
Y Rk R
an B il adeity r———4q-—"
gt N |
| : At t o
| |
| Wy .
I 1
3an2 * ‘
l L }
| I | I
1 : : !
J. "ZNN, W |
i e
a [ — i -
e O
i\ 2 I ! L I —_——__
R !
! Sle Sle Se Sle |
~ 1 1 [} ) “1
ar2 a2 a a2 a2

L3i thép kidu boc (chir E va T)
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74

Léi thép kiéu tru (chir U va I)

- Thép k¥ thuit dién (t6n silic): 1% Si: B

=(0,7 + 0,8) (T).

2+ 4% Si: B=(1+1,2) (T).

- Chon a theo tiéu chuén:
A )bl
=>b=—(cm);b=(1+1,5)a
a

- S614 thép cin thi€t: n = b/bé day 1 14 thép
- S& vong/volt: n,

n = 1
" 4,44.f.B_A,

- S6 vong day cudn so cAp:
Ni1=n,. Uy
N2 =n,. U,

- Dién 4p khi khong tdi cda cdc cudn thif cap:

Uz10=U21. Gy

Uzzo = Uz Cy

Uzso = Ups. Gy
Vdi Cy = (1,05 + 1,15): hé s6 gidm 4p
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- SO vong day clia day quan thit c4p:
N2; = Uzjo. ny
Naz = Uago. ny
Na3 = Uazo. ny

- Ti€t dién clia diy quén thit cap:

+ Cudn day thit 1:
I
S =-2(mm?
r ( )
Trong d6: I, - dong dién dinh mic thit cdp
J = (3+4)A/mm? - mat d6 dong dién

= dz1 — da1ca — S21cd

+ Cudn day 2:
I
Sy = %(mmz) = dy — da2ed — S22¢a

- Ti€t dién clia day quan s c4p:

S
I =1, =—22__
! ? 77ba(2U11)

I 1
:>S”=SIZ=#‘=f(mm2)

= di; — ditea — Sitea

= dj2 = di2cda — Si2cd

’ A
- Kiém tra kiq ctia 18i thép: k,, = A =0,36+0,46

cia s6'

Trong d6:
A giy - ti€t dién cda day quén:
2
A gay=2Ny1. Siica+ Nai. Sz1ca+ N2a2. Sazca+ Naz. Sazcq (mm”)

e 1 . s ) 3a?
A ot 56 - ti€t dién clia cifa s3 161 thép: A s = ——
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* Néu kiakhong thudc (0,36 + 0,46) cin phai hiéu chinh c4c tham s& da tinh.
- Khoi Iugng thép: W, =4684’b (kg)

Trong d6 don vi cia a va b 1a dm
2. Tinh chinh xdc mdy bi€n 4p:
- Cong sudt biéu ki€n & tht cdp:

S, =ZU2,. I, (VA)

i=1

S

=1, =, =—2—
. ? M. (2U}))
* S cap
n_1In 2
Sii=Sp=—=—>(mm")
J
4S8 '
= dyy=d, =,|—+ =d, ,=d,,

= Si1cd =S12ea
* Thit cap:
I
Sy = % (mm?) = da1 — da1ea— S21ca

I

TSy =%(mm2) = da2 — dazed — S22cd

- S6 vong diy quén so va tht cdp: (n,: s6 vong diy quén trong 1 volt)
* SJ cdp:
Ny=N,=nU,=nU,

* Thit cap:

- Dién 4p thit cap khi khong tdi
Uy =U, .G,
Uzzo =U22 'Ch
U230 =U23 'Ch
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Ny =Uyp .0,
Ny =Upy .1,
Ny =Uyye .0,
- T8ng ti€t dién cla d'ﬁy:
A 4ay=2Nj1. Stica+ Nai. Sarea+ sz- S22ca+ Na23. S23ca= kiny
V38ik;: hé so ty 1€.
- - Hé s6 1dp day:

A - ' 2

Ky=—_ _04=A,, =04.A,, =04 2 =kn,
cida s6' 4

4 :
K, L 0,4.A,, 4107
4441 A B |
k
sz =4, 'Aa?asé' (cm4)
- Thay tri s6 clia f vd B vao biéu thifc trén:
2
ke, = a.b.% = ky=a’h (*)

- L4p badng tinh todn:

a (cm)
b (cm)
A (cm?)
W mep(kg)

Trong d6: a cdc gia tri dugc cho trude(chon tiY cdc 6 liéu thyc t€).

*Thay vao bidu thitc (*) ta im dugc b — A; — ny — Njj Nig, N2i Nz, Nos
= Wnep = 46,8.22.b (kg)

Trong d6 don vi cia a va bla dm
* Thudng chon b = 1,5a.
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II. MAY BIEN AP TU NGAU

1. M4y bi€n 4p mét ngd vao, mét ngé ra:

MBA giam &p

MBA tang 4p

Thi du: Mdy ghi 110/220 (V), 10A — Dong 10A 13 dong dinh mifc

khi mdy 1am viéc & dién 4p thap.

a) Mdy bién 4p gidm 4p: 7 = 0,9

1100,
0,9.220

0,551,

1
I,=1,-1,=04.I,

1, =055.1,_ =I,
I, =1,=045.1,

b) Mdy bién 4p ting 4p:

[ 220051,
' 09.110
1, =1111,
I,=1,=05I,

I, =1, =1-1,=0611I,
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* Bdng s0 liéu tinh todn:

Trudng hop _ Lb Ine
Glém Zip O,SSIdm 0,451(1m
Imax O,SSIdm : 0,611dm
- Ta chon cG day:

+ Poan ab: 0,55I4m
+ Poan be: 0,611y
= Chon ¢3 day cho hai doan 0,614,
2. M4y ting giam dién dp:
- S3 d6 nguyén li: 4 ngd vao (c6 thé thay ddi dugc)
My ghi: 220V/110V, 1, (A)

I,,:dong dién dinh mdc tuong dng vdi tdi § dién 4p thap

220V a 220V

110V

Ngdra

10*5V

a) Trudng hop: Uyao= 220V; Uy, = 220V
* Ta ¢6: U vaomin = 220V - 50V = 170V

20058l _ o0
0,9.170

L=l =1 - I = (0,72 ~0,5).Iam = 0,22Igm = 0,514m
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b) Trudng hop: Uyso = 220V; Up = 110V
* Ta ¢6: Uyao min = 220V — 50V = 170V

110.1, |
=—— _ 0,721
' 09.170 an
L=Le=1 - I=(1-0,72).Jgm = 0,28.L4m
Ies = Lom L

20V —— a

—o 220V
J 60V¢—§ L

U

¢y Trudng hdp: Uyao = 160V; U, = 220V
*Ta c6: Uyaomin = 160V - 50V = 110V’
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220.0.5.1 : g =
I, 5&: 11,
09.110
Ic=Iae=Il - IZ
’ L
=(1,11-0,5) Ign= 0,61 Igm
Wiao min=110V
I¢=0,51,, .
S b

220V

OFF f ov
d) Trudng hgp: Usao= 160V; Up = 110V
*Ta c6: Uyao min = 160V - 50V = 110V
110.1, ‘
= = =111/ 220V a
' 09.110 an 20V
160V,
L=Le=11-12=0,11.14m __)?% L
110vs — ¢ 110V
Lt=1=Itm f
8ov
, k
Uao min= 110V I tai
1o e
T,

ov

OFP"

e) Trudng hgp: U ,,=110V; U, =220V

*Tac6: U,,, = 110V - 50V = 60V
110.1 -
=" = 2041,
0,9.60
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I=1,=1-1,=1541,,

c ce

I,=1,=05I,,

I tai

o OV
f) Trudng hop: Usso= 110V; U = 110V
g p vao a 22£V a . MOV
*Ta c6: Uvaomin = 110V - 50V = 60V
110.5.1 160\1/\ L
_ Do lam —o\,l’é 2
=05 60 = 204 Yy = |10V
80V
Ik=he=1-1L=1,041n | L
Lt = I = Igm Haomn= 60V I i
53
G °
OfF © o0V
g) Trudng hgp: Uyao = 80V; Uy, = 220V f
*Ta c6: Uyaomin = 80V — 50V =30V
- 110.5.1
I, =—2—tm — 4071,
0,9.30

L=lLe=1-1,=3,57. Idm;

Le=1,=1,,
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h) Trudng hdp: Uyo= 80V; U, = 110V
*Ta ¢6: Uvaomin = 80V - 50V = 30V

_110.1,,
' 09.30

=4071,,

IC= Iae = I] - Iz= 3,07-Idm 110V

Lt =1 = lanm

¢ OV
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* Bang s& liéu tinh todn:

Trudng | Uve {Unn| ILap Ie | La Lae Lar
hgp V) | (V)
1 220 |220 |[¢———— 0,224y ———> [0,51,,
2 220 | 110 |€— 0,72Ign—> Lm
3 160 |220|0,54m {¢—— 0,28Lgn —— 0,514,
4 160 | 110 1,11Lgm [0,111gm Lim
5 110 | 220 |[*— 0,514 —*|1,5414m 0,5L4m
6 110 | 110 1,04Lgm Lm
7 80 |220 |[«—0,51Ipn—> 3,57I4m 0,51 1m
8 80 |110] Lim 3,07Lm | Lam
Lmax 0,72Igm 1,111 |1,54L4m Lim

* T bdng s8 li€u tinh todn trén ta tinh dudc cdc cd diy trén tifng phin
day. Ap dung cdc phuong phédp tinh chinh x4c ta xdc dinh dugc c4dc tham
s0 clia mdy bién 4p.

B. BAI TAP CO LGOI GIAI

Bai 1: Cho MBA sau. XD dong dién qua timg doan day qgén so vdi dong
dién dinh mic Umg véi cac trudng hop cho trong bang. Biét tai c6 dién ap
220V, dong dién 1, ,7,, = 0,85

Trudng Dong| I, I, 1, I, I
hop |Pién 4p
1 |U,.s=200V (031, (031, 031, (031, |I,
U, =220V |
2 |U,.s=210V (1231, 0231, [0,231, (0231, |1,
U 6= 220V
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3 |u,,=200v |0181, [0181,, [0181,, (1,181, | O
U, =220V

4 |u, =230V (1,125, (0,125, |0,1251,, |1,1251,,| O
U, =220V

Tri sb dong diénlon (1,231, 031, (031, |L18l4 | I
nhét (A) .

TH1: U , ,,=200V U, 6 = 220V

12=Idm

_UZ.I‘,m _ 220.1,,
1,.U, 0,85.200

=1, =1-1,=131, -1, =031,,(A)

I,=1,=1,= Is= 1,=031,,

I,

=131, (A)

Iy =1, = 1,,
- 6
TH2: U, s =210V ;U 6 =220V
. : 5
1,=1,,
220.1, )
=—2=_=1231,,(A ' 4
' 0,85.210 an (4)
—)Ic=Il—12=1,231‘,,,,—1d”l =0,231,, (A) 3
1,=1=1231,
Iy=1,=1,5=1 =023, ‘ 2
I=1,=1,,
TH3: U, = 220V;U ,;, = 220V 1 1
IZ = Idm | |
. 220.1,,
| S =1181,,
0,85.220

—1,=1-1,=0181,,

I, =1y =1, =1 =0l18],,
Is=1=1181,,

I,=0
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TH4: U, = 230V;U,,, =220

12 = Idm
N
I, = 220—"’" =11251,,
0,85.230

->1.=1I-1,=0]125I,
I, =1, =11251,

Iy =1y, =1, =025,
Is=1=11251, 1, =0

Bai 2: Cho MBA sau. XP dong dién qua timg doan day qgén so voi dong
dién dinh mirc ing véi cac truomg hop cho trong bang. Biét tai c6 dién ap
220V, dong dién 1 ,, ,7,, = 0,85

Truong Dong I 12 I 23 Iy I 45 I

hop |Dién ap

1 1U,,,=160V | 161, | 06, I, L, 1,
U 6= 220V

2 |U,,=170V | 1521, |0521, | I, L, L
U ps = 220V

3 |Uuws=200V | 031, | 03I, | 031, | 031, | I,
U s = 220V

4 |U,gs=210V | 1,231, (0231, |0231,, |0231, | I,
U 6= 220V

Triso dong diénlon | 1,61, | 0,61, L L, I
nhét (A)

TH1: U,,,, =160V;U,,,, =220V
I, =1,,

Ui law 2201,

- nU,,, 085160 =~
I,=1=16I,
Iy=1.=1-1,=06I,
Ly=Ils=1,=1,=1I,

1
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TH2: U,,,,, =170V;U,, = 220V

vaol3

12 = Idm
2201,
17085170 T4

1,=1 =152I,,
I,=1,=1-1, =0,521,,
I, =1,5=1%=1, =1,,

TH3: U

I, =1,

_ 2204, 4
‘085200 T
Ly=Iy=Iy=1s=1=1-1,=031, .

I,=1,=1,,

=200V;U,,,, = 220V s

vaols

TH4: U, = 210V;U ., = 220V

vaols

I, =1, 1 1
220.1

| = —n =1,231,,
0,85.210

I,=1-1,=0231,

1,=1=1231,,

Iy=1y =1,;=1,=0231,,

Ig =1, =1,,

Bai 3: X4c dinh kich thudc 161 thép bién ap
dung 1am bd ngudn voi tham sb so va thir cap
cho trong hinh sau: 290V U,,.1,

Trong d6:

U, =15V;I,, =0.5A 110V
U,, =17V;1,, =0,2A

U, =20V;1,, =6A

Nl
a
N
N
e
N
N

‘r“NC:v

Chon mat d6 tir ding cho 16i thép 1a: B = 1,2T; U,
mat do dong dién: J = SA/mm?2
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_ Giai
B1: Xac dinh sb liéu ban diu: U, Icho & trén
S, = Uy Dy +2Uy,. 0, +2U,, I, = 254,304

B 2: Xéc dinh tiét dién tinh toan cho 16i thép

JS
A4, =1423. K. Y2
. B

V6i K: hé s6 hinh déng ciia 16i thép
Chon 15i thép dang E,I: K = 1-1,2

— 4, =1,423.(1+12).Y 21524 = (19,03 + 22,84)cm?

B 3: X4c dinh kich thuéc 16i thép, khbi hrgng 15i thép

Goi A la tiét dién dinh tir kich thuéc that sy cua 16 thép, ta c6:
A,=ab

+D§ chénh léch gitta A VA A

V6i K , : hé s ghép cia 15i thép
Chon 14 thép c6 bé day 0,5mm, it ba v&: K ;=095

>4, 190?)% (20,03 + 24,04)cm?

Aemn 20,03 ~3,7cm
L5 1,5

Tpae = [ Agman = /24,04 = 4,9cm

— 3,7{a{4,9
A .
Véi b =—~ ta cé duge bang sau:
' a
a 3,7 3,8 3.9 4 4,2 4,4 4,9
b [54+6,5]53+63(51+62]| 5:6 |4,8+5,7 4,5+5,5|4,1+49
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Bang gia tri ndy cho ta kich thudc 16i thép c6 thé ché tao theo ding
yéu cau trén. Ta c6 thé chon 1 trong c4c kich thudc nay dé tinh to4n so b

Gia sir chon a = 4cm; b = Scm thi ta ¢6 kich thudc 161 thép:

W, =46,.8.a>b =46,8.(0,4)*.(0,5) = 3,744kg

Bai 4: Tinh toén 16i thép va day quin MBA gy a

tw ngdu nhu hinh v& bing phuong phép tinh

chinh x4c. Biét dién 4p ngd vao 1a 130V va

260V; dién 4p ngd ra la 220V, dong dién tai 20V,30A
1a 30A, f = 50Hz. L6i thép dugc ghép bing

céclathép chit Eval véia=6,5cm, B=1T,

J =3A/mm?, 7,,=0,9 130V c
) Giai
B1: Tinh dong dién qua tung doan day quén [ — OV
q :

Tacé: S = U,.I,=220.30 = 6600VA
* TH1: ngd vio U, =U,,, =130V,U,, = 220V

1,=1, =30A
=3 =000 _s6410a)
nU, 09.130

Dong dién qua phin day chung 1a: 1, =1, — I, = 26,41(A)
+ 1, =1, =2641(A)

+1,=0

+1,, =1, =30(A)

*TH2: U, =U,,,, =260V;U,, =220V

6600
0,9.260 -
—1I, =1, =1,=30-282=18(A)

1, =1 =282(A)

1,=1,, =30(A), =

= 28,2(A)
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Ta c6 bang tém tit nhu sau:

TH Dong dién (A) I, I, 1,
Dién ap(V)
1 |U,u =130V 0 30 26,41
U,pa =220V
2 U, o =260V 28,2 1,8 1,8
U,wa =220V
Déng dién tdi da (A) 28,2 30 26,41

Dé d& thi cong va bién 4 ap dung du cong suét cho ca 2 truong hop trén.
Ta chon bién 4p c6 cing 1 codaytra dénd, va dong dién dung dé wéc
luong duomg kinh diy quén 1a 28A

Tuy nhién dé dam béo diéu kién phat n(')hg va qua tai, trong doan bc
(THI) phai giam tai
B2: Tinh dudng kinh ddy quin BA

d= 1,128.\/Z = 1-,128.1’ZE =3,45mm
J 3

—~d_, =d+0,05=35mm

g : . d,’ 3,5°
Tiét dién dy ké ca cach dién: S_, =~ 4“’ = 3’1443’5 = 9,6mm*
B3: Ap dung phuong phap tinh chinh x4c ta 1ap quan hé giira c4c kich
thuére 161 thép bién ap

+ Tdng sb vong ddy quin: N = 260.n,
+ Tdng tiét dién day quén:

A, = NS, =260n,.9,6 =2496n,(mm?)
+ Tiét dién ctra s mach tir (E,]) la:

=ch==4g>

cs

Chon hé sb lip diy —ﬁ—04
S > p ay /d_A - VY

cs
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2496n,

= 0,4 <> 249n, = 0,4.%612 =0,3a’

3
4
- 2496n, = 0,3.(6,5.10)> =1267,5
10* 10* 1267,5
—> nv = = =
4,44.f Bab 4,44.50.1.65b 2496
—b=13,6cm

Ta ¢6 kich thudc 161 thép a = 6,5cm; b = 13,6cm

Khéi luong 15i thép:

W, = 46,8.a>.b = 468.(0.65)*.1,36 = 26,9kg
B4: Xéc dinh sb vong day

A,=ab=884cm’

2, A x 10* .
+ S6 vong day quan trong 1 volt: n, = m = 0,51 vong/volt
+ Tdng sb vong ddy quin ctia may bién ap:
N =260. 0,51 = 132,6vong; chon N = 133 vong
+ Sb vong dy quén cho doan ddy tir OV dén 130V 1a: 130.0,51 = 66,3 vong
Chon N5, = 67 vong
+ S vong day quan doan tir 130V dén 220V:
U =220V - 130V =90V
Ny, = 90.0,51= 46 vong
+ Sé vong day quén tir 220V dén 260V:
U =260V - 220V =40V
N, = 40.0,51=20 vong

Bai 5: Tinh toan MBA tu ngau 110/220V,30A bang phuong phap tinh chinh
x4c 181 thép. Biét: 16i thép dugc ghép bdi céc 14 thép chir Eva I f = 50Hz;
B=1,.2T;J=3 A/mm2; r,,=0,9; a= 5,5cm.
Giai
B1: Tinh dong dién qua timg doan day quén
[,,=30A (¢ ngdrall0V)
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Tacé:S=U,.I,=110.30 = 3300VA
-Khingbrala 110V, dong dién1=1, =30A

- Khi ngd ra 14 220V, dong dién dinh murc trén tai 13; 32320: =154= %I .

*TH1: ngd vao U, =U,,, =220V,U,, =110V
1,=1, =304

=230 6704
nU, 09220

Dong dién qua phéan déy chung la: I, =1, - I, =13,33(4)
+ I, =1, =1333(4)
+1,=1I=16,674

*TH2: U, =U,, =110V;U,, =220V

I, =0,51, =15(d)

3300,

1T 0,9.110

> 1 =1, =3333-15=1833(4)
Iy =1, =15(4)

=33,33(4)

Ta c6 bang t6m tit nhu sau:

TH _ Dong dién(A) 1, I,
bién ap(V) _

1 U, =220V 16,67 13,33
U,pa =110V
2 U, pus =110V 15 18,83
U,pu =220V |
Déng dién toi da (A) 16,67 18,83

Dé d& thi cong va bién ap dung du cong suét cho ca 2 truong hop trén.
Ta chon bién 4p ¢6 cung 1 c& day tr a dén c, va dong dién dung dé udc
lugng duong kinh day quén 1a 18A
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B2: Tinh dudng kinh diy quén BA

d= 1,128.\/—Z = 1,128.\/E =2,763mm
J 3

Chon d =2,75mm
—>d,, =d+0,05=28mm

//, -

2
Tiét dién day ké ca cch dién: S, = ”“f;‘ =3 14f 8 6.15mm?
B3: Ap dung phuong phap tinh chinh xic ta 1p quan h¢ giita cac kich
thudc 161 thép bién ap

+ Tdng sb vong ddy quin: N =220.n,
+ Tdng tiét dién day quin:
A, =NS,=220n,615= 1353n, (mm?)

+ Tiét dién ctra sb mach tir (E,I) 1a:

A K 15 2A Adq
Chon hé s0 lap day &, = Vil 0,4

cs

13337, _ 0.4 < 1353n, =0,4.342 =034
2 ' 4
—a
4
—1353n, =0,3.(5,5.10)> = 907,5

IR (A 10° 9075
" 444.fB4, 444.50.12.4, 1353

A,=55,96cm’
—>b=i’96=10cm
55

Ta c6 kich thudc 16i thép a = 5,5cm; b = 10cm
Khbi luong 15i thép:
W, =468.a>.b =468.(0,55)°.1=14kg
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B4: X4c dinh sb vong day
A,=55,96cm’

. 10*
+ SO vong day quan trong 1 volt: n, = =0,67 vong/volt
vong ¢4y quan trong ¥~ 4,44.50.1,2.55,96 ¢

+ Tdng sb vong dy quin ctia may bién ap:

N =220. 0,67 = 147,4vong ; chon N = 133 vong
+ S6 vong day quén cho doan day tir OV dén 110V 1a: 110.0,67 = 74 véng
+ S6 vong day quén doan tir 110V dén 220V: 74 vong

Bai 6: Tinh to4n dong dién trén timg phin diy so véi I,, cua miy ting
giam dién 4p nhw hinh vé: |
bién ap vao (volt):

250, 220, 160, 110, 80 {
Dién 4p ra (volt):

110, 220,1,, ‘
Chii y:
- Trong céc trudng hop chuyén mach 2(CM2) déu & vi trf 11 ‘
- V& so d6 dong dién trong timg phan day & mdi truong hop.

220V
110V
£ Ngb ra
>~ S50V
ov
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Giai:
1/ Vao 250V, ra 220V.

= 25005k o 1
200.0,9

1,=1=0,6lI,

I,=1,=1-1,

=(0,61-0,5)1,, =0,111,,

I,=0,51,

2/ Vo 250V, ra 110V
1101,
I=
200.0,9
1,=1=06l,
Ifd =Ic =1,-1
=1, 0,611, =0,39I

=0,611,,

im

I,=1,,

3/ Vao 220V, ra 220V

220.0.
I, =M=0,721dm
170.0,9
I,=0
IL,=1=1-1I,

=0,721,,-0,51, =0.22/,,

1,=0,51,

» 220V

=0,5Idm

ov

‘i\[z=0,smm

——— 50V
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4/ Vao 220V, ra 110V

110.1
I = an _ 0,721

' 170.0,9 tm
1,=0

1,,=1=0,721I,
1,=1=1,-1,=0,281,

5/ Vao 160V, ra 220V
I = 220.0,51,,
110.0,9
I1,=0
1,=1,=0,51,,
I,=1=1-1,=0,611,,

=1,111,,

1, =0,5I,

6/ Vao 160V, ra 110V
1101,
I =
110.0,9
I,=0
1,=1=1111,
I,=1=1-1,=0,11,,

=1,111,,

Igf =Idm

260

Uvaomin=170

d

, 110V

12=0,5Idm
220V

25()\/_?a
220V
b

» 110V




|

7/ Vao 110V, ra 220V

220051,

=2,031,,
60.0.9

1
1,=0
1,=1,=05I,,
1,=1,=1-1,=1531,

I, =051,

8/ Vao 110V, ra 110V

M0 00
60.0,9

it 4

1,=0
I,=1 =1 -1,=103I,,

9/ Vao 80V, Ra 220V
il _ 220.0,51,,
30.0,9
1,=0
1,=1,=051,,
I1,=1=1-1,=3571,,

=4,071,,

I, =05,
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10/ Vao 80V, ra 110V
_ 1101,
' 3009
I,=0
I,=1,=1,,
1,=1=I-1,=3071,

=4,071,,

Igf =1y

BANG SO LIEU TINH TOAN

TH| 1, I, 1, 1, I, I, |Uw!U,
1 |o611,, (0111, (0111, (0,111, 0,111, [0,51, |250/220
2 |o611,, |0611,, |0611, |0391, |0391, | I, |250/110
3 0 o022, |0221, |07221, |0221, |05I, |220/220
4 o (o072, (0721, |07281, |0281, | I, |220/110
5 0 0,51,, |0611,, |0611, |0611, |O0,51, | 160/220
6 0 0 |1111,, |0111, |o011I, | I, | 160/110
7 0 051, | 051, |1531, |1,51,, |051, | 110220
8 0 0 0 |1,031, |1,031, | I, |110/110
9 0 0,51,, | 051, | 051, |3,57,, |0,51, | 80/220
10 0 0 0 1, |307, | 1, | 80/110
I, |0611,, |0721, |1,111,, |1,531,, |3,571,, | I,

Bai 7: Tinh toén 15i thép va ddy qudn MBA tw ngdu nhu hinh v& bing
phuong phép tinh chinh x4c. Bi€t dién 4p ngd vao la 80V va 250V; dién 4p
ngd ra 1a 220V, dong di¢n tai 1a 10A, f= 50Hz. L5i thép dugc ghép bang

céc 14 thép cht E va I véi a= 5,5cm, B= 1T, J= 4A/mm’,77,, =0,9
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b 220V,10A

- 80V*; c

Giai
B1: Tinh dong dién qua timg doan day quén
Tacé: S=U,.I,=220.10 =2200VA
*TH1:ngdvao U, =U ,, =80V,U,, =220V

1,=1, =104
=5 =290 _3y550
70,  09.80

Dong dién qua phan day chung la: I.=1-1,=20,55(A)
+ 1, =1, =20,55(A)
+1,=0

+1,, =1, =10(A)

*TH2: U, =U,,,,, =250V;U,, =220V 250V

Ill
Iy = 14y =10(4) b 220V,10A
2200 _ooen)
0,9.250
1 =1, =1,=10-978=022(4) OV °|1e
I, =1, =978(A)
. y .oV
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Ta c6 bang tém tit nhu sau:

TH Dong dién(A) 1, I, I,
. | Piénap(V) ,
1 | U s =80V 0 10 20,55
U,aa =220V
2 |U W‘ =250V 9,78 0,22 0,22
U, opa =220V
. Dong di¢n t6i da (A) 9,78 10 20,55

Pé dé& thi cong va bién 4p ding du cong sudt cho ca 2 trudng hop
trén. Ta chon bién 4p c6 cung 1 c& déy tra dén c, va dong dién dung dé
udc lugng dudng kinh déy quan 12 10A; doan tir ¢ dén d c6 cing 1 c& day
va dong dién dé udc lugng dudmg kinh diy quén 13 20A.

B2: Tinh dudmg kinh ddy quén BA: =
+ Poan tira dén c:

d, = 1,128.‘/1—‘I = 1,128.1/—1—0- =1,78mm
‘ J 4

—>d,, =d +0,05=183mm —> d, =1,8mm

+ Doan tir c dén d:

d, = 1,128.\/1—_2 = 1,128.1’2 =2,52mm
J 4

—>d, , =d,+0,05=257Tmm > d, =2,55mm
Tiét dién day ké ca cach dién:

+ Poan tira dén c:
d_’ 1,832
S, = Ty _ 3,14.1,83 = 2.63mm?
. 4 4
+ Poan tir ¢ dén d:
2 2
S, = rnd,, 314257 — 5.18mm?

4 = 4
B3: Ap dung phucmg phép tinh chinh x4c ta ldp quan hé giita cac kich
thude 157 thép bién ap
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+ Téng s vong day quén: N = 250.n,
+ Téng tiét dién day quén
Adq = 800y S1ca + (250 — 80).03.83¢ = 1091n,

+ Tiét dién cira sb mach tir (E,I) Ia:

A,=ch= zazl
4

VETIN Ay
Chon hé s6 lap day k,, = y =0,4

cs

1091, 0,4 <> 1091n, =04.2 4% =030
3 5 4
—dad
4
— 1091, =0,3.(5,5.10)* =907,5
10* 104 907,5
e o nv = = =
4,44.f B.A,  4,4450.1.4, 1091
— A, =54,15cm ’
—->b=i=2‘—’£=9,85cm2
a 5,

Ta c¢6 kich thudc 161 thép a=5,5cm; b=9,5cm
Khéi lrgng 15i thép:

W, =468.a° b =46,8.(0.55)2.0,95 = 13,45kg
Budc 4: Xéc dinh s vong déy

A,=54,15cm?

10*

‘ = 0,83 vong/volt
4,44.50.1.54,15

+ S6 vong ddy quén trong 1 volt: 7, =

+ Téng sb vong day quén cia may bién ép:
N =250. 0,83 =207,5vong ; chon N = 208 vong

+ S8 vong déy quin cho doan diy tir 0Vdén 80V 1a: 80.0,83 = 66,4 vong
Chon N, = 67vong

+ S5 vong day quin doan tir 80V dén 220V:
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U =220V - 80V = 140V
N,,, = 140.0,83 = 116 vong
+ S6 vong day quén tir 220V dén 250V:
U =250V - 220V =30V
N 4ov = 30.0,83 = 25 vong
Chon Nyoy = 25 vong

C. BAI TAP TU GIAI

Bai 1: Cho ddng co 2 pha c6 tu thudng tryc (dang quat ban); Khi dong co
van hanh & téc do nhanh nhét (tai dién ap dinh mic 110V) dong dién qua
mach 1a 0, 4A Néu mubn dua dong co vé van hanh & 20V ta dung may
bién ap tu ngiu 1 ngd vao 1 ngd ra 110V/220V. Xac dinh kich thudc 15i
thép bién 4 ap lam nhi€ém vy néi trén.

Bai 2: M4t may bién ap cach ly c6 dién 4p ngd vao U, = 110V; ngd ra:
U= 220V, = 5A. Hay tinh d6 loi vé khoi lwong vt tu (khdi lu'ong 161
thép va ddy quén) khi dua vé van hanh & mdt méy bién 4p tr ngu 1 ngd
vao 1 ngd ra 110V/220V,5A
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