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PO AN TOT NGHIEP Thi€t k& mdy bién ap dién luc

LOI NOI PAU

May dién 1a mOt loai hé dién tUr gdbm c6 mach tU va mach dién
lién quan vGi nhau. Mach tUr gdm cac b0 phan dan tir va khe hd khong
khi. Mach dién gbm hai hodc nhiéu day quan c6 th€ chuyén dOng tuong
doi vGi nhau cling b6 phan mang ching.

May bié€n 4p 1a mOt hé thOng bi€n d6i cdm (ng dién tir dung dé
bi€én dGi dong dién xoay chiéu tlr dién 4p nay thanh dong di€én xoay
chi€u c6 dién ap khéac. Cac day quan va mach tU cllia né dlng yén va qua
trinh bi€n doi tU trudng d€ sinh ra slc dién dOng cdm Ung trong day
quén thuc hién bang phuong phap dién.

Mat khac, may bi€n 4p né con cé vai trong quan trong trong nén
kinh t€ qudc dan nhu trong céng nghi€p, nén nghiép, giao théng van tai,
cac hé diéu khién....

O day trong dO 4n thiét ké may bi€n 4p ngdm ddu nay cla em
dudgc lam theo trinh tU sau:

= Khéi niém chung v€ thi€t k€ may bién ap

= Tinh todn sO b0 va chon cac kich thudc chl yéu
= Tinh ton day quan mday bién 4p

= Tinh to4n ngdn mach

= Tinh todn k€t cdu mach tU

= Tinh to4n nhiét

= Phan chuyén dé: So sanh cong nghé mdi va hiéu qud cla né
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Trong qué trinh thi€t k€ moén hoc vi thOi gian c6 han va kién thic
con han ché. Nén viéc tinh toan khong khoi thi€u sé6t. Mong cac thdy, cd
cho nhén xét d€ do an nay dudgc hoan thién hon. Em xin cam On thay
Nguyén DUrc Sy di tan tinh gitip d3, tao di€u kién cho em d€ hoan thanh
tOt d6 4n ndy va hoc em dugc hoc hdi nhiéu van dé vé may bién &p
trong thoi gian khai thac.

Xin chan thanh cam on!

Ha Néi, ngay thdng ndm 2004
Nguoi thiét ké

Liéu Quang Huy
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CHUONG I:
KHAI NIEM CHUNG VE THIET KE MAY BIEN AP

1.1. PAILUONG

Méay bién 4p dién luc 13 mOt b0 phan rat quan trong trong hé
thOng dién. PE truyén tdi dién ning tU cac tram phat dién dén cac ho
tiéu thu can phdi c6 dudng day tai dién. N€éu khodng cach gilta noi sdn
xudt va ho tiéu thu 16n thi mOt van dé rat 16n dat ra va can dugc gidi

quyét 1a: Viéc truyén tdi dién nang di xa 1am sao cho kinh té.
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Nhu ta da biét, cing mOt cong sudt truy€n tai tréndf day néu dién
ap duogc titng cao thi dong dién chay trén duOng diy s€ gidm xulng,
nhU vay c6 thé€ 1am tiét dién day nho di do d6 trong lugng va chi phi day
dan sé gidm xubng. DOng thoi tOn hao ning luong trén dudng day ciing
gidm xuOng. Vi thé muln truy€én tai cong sudt 16n di xa it tOn hao va tiét
kiém dugc kim loai mau trén duOng day ngu0i ta phai dung dién &p cao
dudng 35, 110, 220kV va 500kV. Trén thuc t€ cac may phat dién khong
c6 khd nang phat ra nhling dien cao nhu vay thuOng chi 3 dén 21kV la
ciing, do d6 can phai cé thiét bj d€ ting 4p & dau dudng day lén. Mat
khac cac ho tiéu thu thudng yéu cau dién 4p thap tr 0,4 dén 6kV do d6
tGi ddy phai c6 thiét bj gidm dién 4p xuOng. Nhiing thi€t bj din d€ ting
dién 4p G dau ra cUa mday phat dién tlrc 1a ¢ ddu dudng day dan dién va
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gidm dién 4p t6i ho tidu thu tlc 1a cudi dudng day dan dudgc goi 1a may
bi€n ap. Thuc ra trong hé thOng dién luc mubn truyén tdi va phan phoi
cong sudt tU nha may dién dén tan cac hd tiéu thu mot cach hgp ly
thudng phdi qua 4 + 5 tang ting gidm dién 4p nhu vay. Do d6 tOng cong
sudt cla may bién pa trong hé thdng dién luc thudng gdp 4 + 5 lan
cong suat cla tram phat dién. Nhitng may bi€n 4p (may bi€n 4p) ding
trong hé thong dién luc goi 1a may bién ap dién luc hay may bién 4p
cong sudt. TU d6 ta thay rd may bién &p chi 1am nhiém vu truyén tai
hodc phan phoi ning lugng ch(t khong phai 1a bi€n hoa nang lugng.

Ngoai may bi€n ap di€n luc ra con cé nhiéu loai may bién 4p ding
trong cac nganh chuyén mén nhu' may bi€n ap chuyén dung cho cic 10
dién luyén kim, may bi€n 4p han dién, may bi€nap dung trong thiét bi
chinh luu, may bi€n 4p dung cho do 1uGng, thi nghiém...

Khuynh hudng phat trién clla may bi€n ap hién nay la thi€t k€ ché
tao nhitng may bi€n ap c6 dung lugng that 16n, dién &p that cao, dung
nguyén liéu mdi d€ gidm trong lugng va kich thudc may. Vé vat liéu
hién nay da dung loai thép can lanh khong nhitng c6 tU tinh tOt ma tOn
hao sat 1ai it do d6 nang cao dugc hiéu sudt cla may bi€n 4p. Khuynh
huéng ding ddy nhom thay day dong vUa ti€t ki€m dugc day dong vUra
gidm dudgc trong lUgng mdy ciing dang phat trién.

O nudc ta nganh ché tao may bién ap da ra doi ngay U ngdy hoa
binh 13p lai. P€n nay chiing ta da sdn xuat dugc mOt khoi lugng may
bién 4p 16n va nhi€u chling loai khac nhau phuc vu cho nhi€u nganh sdn

xudt & trong nUGc va xudt khau.
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1.2. PINH NGHIA VA NGUYEN Li LAM VIEC.

Ta xét sO dO may bi€n a4p mOt pha hai diy quan. Day quan 1 c6 W,
vong day, didy quan hai c6 W, vong day dugc quan tren 16i thép 3. Khi
dat moét dién ap U, xoay chi€u vao day quan 1 trong dé sé c6 dong dién
i;, trong 15i thép sé sinh ra tU thong @ moéc vong v&i cd hia day quan 1 va
2, cAm Ung ra sUc dién dOng e; va e,. Day quan hai sé c6 sUc dién dOng
sé sinh ra dong dién i, dau ra tdi vdi di€n ap 1a U,. Nhu vay ndng luong
cUa dong dién xoay chi€u di dugc truyén tU diy quan 1 sang day quan
2.

i rFacHl

\

e

Gid sU dién ap xoay chi€u dat vao 1a mOt ham s6 hinh sin thi tUr
théng do né sinh ra cling 1a m&t ham sO hinh sin. ® = ®,,. sin wt.

Do d6 theo dinh luat cdm Ung dién tU, sUc dién dOng trong day
quan 1 va 2 sé la:

d d@, snwt
e= _Wl.—z_Wl.—
dt dt
=-Wi. @ . Q. COSWt (D)

. Tt
= \/2El.sm(oot= -)

dp_ __ d, shot
dt
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=-Wo. @ . Q. COSW (2)

. Tt
= \/ZEZ Sht=-2)

Trong do:
E, = WE =4,44. f
1= \/5 ) -IL.wi (prn (3)
WE
E,= 2% =4,44. f. Wy @ 4)

N

La gia tri hiéu dung cla cac sdd day quan 1 va 2. Cac bi€u thifc (1)
va (2) ta thdy sdd cAm Ung trong ddy quan cham pha so vdi tr thong sinh

A -, T[ ~ . 2 e N N\, . ~s 2 n’
ra n6 mot goc Py Dua vao bi€u thuc (3) va (4) ngu0i ta dinh nghai ti sO

bién ddi cUa may bi€n ap nhu sau:

Néu khong k€ dién ap roi trén day quan thi c6 thé coi E, = Uy; E, =
U, suy ra:
E2
E,

(ElUs
U2

2

Dinh nghia: TU nguyén ly lam viéc co ban trén ta c6 dinh nghia
mdy bi€n 4p nhu sau: may bi€n ap 1a mot thi€t bi t&r dUng yén, 1am viéc
dua trén nguyén ly cdm Ung dién tU bién dGi mOt hé thOng dong dién
xoay chi€u G dién 4p ndy thanh mOt hé thOng dong di€n xoay chiéu &
dién 4ap khéc vGi tan sO khong thay d0i. May bi€n 4p c6 hai diy quan goi
1a may bi€n ap hai ddy quan. D4y ndi v&i ngubn d€ thu ning lugng goi 1a
day quén so cap. Day quan ndi vdi tai d€ duda ra ning lugng goi 1a day
quén th( c&p. O maéy bién 4p 3 day quan sau day so cap va th( cap con

SV: Liéu Quang Huy - Lép: TBP-PT 6



PO AN TOT NGHIEP Thi€t k& mdy bién ap dién luc

day quan th(& ba véi dién &p trung binh. M4y bi€n 4p bi€n doi hé thOng
xoay chi€u 1 pha goi 1a may bi€n 4p mOt pha, 3 pha goi 1a 3 pha, ngdm
trong dau goi 1a may bién ap dau...

1.3. CAC PAI LUONG PINH MUC.

Céac dai luong dinh mUc cla may bi€n 4p quy dinh di€u kién ky
thuat clla may. Céc dai luong ndy do nha ché tao qui dinh va thuong ghi
trén nhan may bién 4p.

1. Dung luong hay cong suat dinh mutc Sgn.

LA cong sudt toan phan hay bi€u ki€n dua ra ¢ day quan th(r cap
cUa mdy bi€n 4p. Bon vi kVA hay VA...
2. Pién ap day so cap dinh muc: Ugn.

La dién ap cla day quan so cdp tinh bang V hay kV. Néu day
quan sO cap c6 cadc ddu phan nhanh thi nguoi ta ghi cad dién ap dinh mUtc
cUa dau phan nhanh.

3. Pién ap day tht cap dinh muc: U2dm.

La dién 4p day cUa day quan th( cap khi may bién ap khong tai va
dién ap dat vao day quan so cap la dinh mlc. bon vi la: kV, V.

4. Dong dién day dinh muUc so cap I1dm va thit cap I12dm.

La nhitng dong dién day cla day quan so cap va th( cap Ung vdi
cong sudt va di€n ap dinh mlc. Pon vi A, kA.

C6 th€ tinh nhu sau:

- POi véi may bién 4p mOt pha:

_ Sem S

Ildm - U s I2dm -
1®m

- POi vGi may bi€n ap 3 pha:
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Sen Sem

Liam = ; Lam =
1d \/§U - 2d \/§U .

5. Tan s6 dinh murc Hz.

ThuOng may bi€nép di€n Iuc c6 tan sO cong nghi€p f = 50Hz.

Ngoai ra trén nhan may con ghi nhing s0 li€u khac nhu: SO pha, sO
do va t6 ddu day quan, dién ap ngadn mach U.% ché dd lam viéc ngan
han hay dai han phuong phap lam lanh.

Sau cung hi€u rang khai niém "dinh m{c" con bao gdm c3 tinh
trang lam viéc dinh mUc cla may bi€n 4p nta ma c6 thé khong ghi trén
nhdn may nhu: n dinh mUc, d6 chénh lech dinh mUc, nhiét d0 dinh mUc
cUa méi truOng xung quanh.

1.4. SU DUNG VAT LIEU TRONG CHE TAO.

Viéc tim ki€m mot loai vat liéu mdi 1a nham muc dich cai thién
cac dac tinh cii may bi€n ap nhu gidm tOn hao ning luong, kich thudc,
trong lugng, ting dO tin cay cla nd. Khuynh hudng chung thuGng thay
vat liéu qiy hiém bang nhiing vat liéu ré tién va dé tim ki€m hon. Nhu
dung day nhom thay day dOng trong may bi€n 4p céng sudt nho va trung
binh 13 m&t vi du.

Vat liéu tac dung: Dung d€ dan dién nhu day quan, dan tir nhu
16i thép.

- Vat liéu cach dién: Dung d€ cach dién gilta cac cudn day hay
gita cac cuOn day véi cac b0 phan khac bang cac vat liéu nhu cactong,
chat cach dién, s, ddu bién &p...

- Vat liéu két cdu: Dung d€ gilt bdo v& may bi€n ap nhu buldng,

vO mady.
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Viéc thay dGi vat liéu ding ddi khi 1am thay ddi qué trinh cong
nghé€ quan trong hay nhiitng két cau co ban cla may bi€n ap. Cho nén

diéu d6 lién quan chat ché dén ti€n dO cUa qua trinh cong nghé.

+ Vat liéu quan trong trudc tién trong nganh ché tao may bi€n ap
1 ton Silic hay con goi 1a thép ky thuat dién.

+ Vat li€u tac dung th( hai 1a kim loai ddy quan. Trong nhi€u nim
dong van 1a kim loai duy nhat ding ché tao day quan ma khong c6 thay
d6i gi. Vi nhu ta da bi€t dong c6 dién tré sudt rat nhd, dan dién tot, dé
gia cong (han, quan) bdo ddm d0 bén co dién t6t. Gan day ngudi ta c6
diing nhom thay dong lam day quan. Nhém c6 uu di€m la nhe, san hon,
ré hon, nhung tat nhién c6 nhugc di€m 1a dién trd sudt 16n hon do doé
dan dién kém hon, d0 bén c0 ciing kém hon va lai rat khé khin trong
vi€c han ndi. Khi ding nhém thay dong d€ ddm bdo dugc cong sudt
tuong duong thi thé tich nhdm ting 1én, gia thanh cac cong viéc vé ché
tao day quan, chi phi v€ vat liéu cach dién, son tam... ting 1én. Nhiing
khodn dé6 tang thi dugc bu lai bdi gia sthanh nhém ré hon. Nénnoi chung
gia thanh toan bd may bién ap bang day nhdom va day dong thuc t€ khong

khac nhau la bao nhiéu.

+ Vat liéu cach dién phan 16n cac may bi€n 4p diung day quan c6
cach dién bang gidy cap, thuOc cach dién cdp A c6 nhiét dO giGi han
cho phép +105°C. V@i chi€u diy cach dién cd hai phia 0,45 - 0,5mm.
Viéc dung day dan cé cach dién cao hon E, B, F... khong c6 ¥ nghia 1am
vi nhiét d6 cho phép clia didy quan may bi€n ap dugc quyét dinh khong
chi & cép cach dién cla vat liéu cach dién ma & cd nhiét d0 cho phép
cla dau ngdm day quén n{ta. MOt loai cach dién hay ding boc day nita
1a men cach dién (emay). Song ngudi ta ciing chi diing dén cach dién cap
B ma it khi dung day cach di€én cao hon n(ra. Vi mot 1y do n{ra 1a nhiét d6
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cho phép cang cao thi méat d0 dong dién chon cang 16n thi t&n hao ngan
mach ting 1én 1am cho hiéu suat cla may gidm xudng dang k€. D€ cach
dién cac b0 phan mang dién vGi bd phan khong mang di€én cla may
ngUoi ta dung vat li€u cich dién. Khi may lam viécdo tic ddng cla nhiét
d0, chan dOng va cac tac dOng hoa 1y khac cach dién sé bj 1do hoa nghia
1a mat dan céc tinh bén vé dién va cd. Thuc nghiém cho biét khi nhiét
d0 tang qua nhiét dd 1am viéc cho phép 8 - 10°C thi tudi tho cla vat cach
dién gidm di mOt ntta. O nhiét dd 1am viéc cho phép, tudi tho clia vat
liéu c4ch dién khodng 15 + 20 nidm. Vi vay khi st dung mdy di€n tranh
d€ may qud tai lam nhiét d0 tdng cao trong mOt thoi gian dai.

Vat liéu két cau dung d€ ché tao cac bd phan va chi ti€t truyén
dOng hodc két cau may theo dang can thi€t bdo ddm cho may lam viéc
binh thuOng. Ngu0i ta thudng dung gang thép cac kim loai, hgp kim va
cac vat liéu bang chat déo.

1.5. CAC KET CAU CHINH CUA MAY BIEN AP.
May bié€n ap thuOng ding cé cac phan chinh sau:

- L&i sat (hay con goi 1a mach tlr) va két cdu cla né, day quan,
hé thOng lam lanh va vo méy

1. Léi sat va cac két cau clia né

L5i thép lam vat liéu dan tlr cho tU thong trong may bién &p. POng
thoi 1am khung d€ quan day. Loi sat gdm cac 14 thép Silic ghép lai dugc
ép bang xa ép va bulong tao thanh khung may bi€n ap. Trén d6 con bat
cac gia d& dau day dan ra n6i véi cac slc xuyén hodc cic ty d€ nap
may... 3 cac may bi€n ap dau toan bd 15i sat c6 quan day va cac day dan
ra dugc ngdm trong thiing dung dau may bién ap goi la ru0t may. Cac
may bi€n 4p c& nho, rudt may gan v4i nap may cé th€ nhac ra khoi
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thung dau xdc rla, 1ap rap, stfa chita. V&i may bi€n ap cong sudt
1000KVA trd 1én vi rudt may rat nang nén dugc bat c6 dinh vGi day
thiing va liic 13p rap sUa ch(ra thi phai nang v thung lén khoi day va rubt
may. Ldi sat gOm hai phan: tru T va gong G. Tru la phan 16i c6 16ng day
quén, gong la phan 18i khong c6 day quan ding d€ khép mach tu gilta

cac tru.

2. Day quan.

Day quan may bién &p 1a b0 phan dung d€ thu ning lUgng vao va
truy€n tai nang lugng di. Trong may bi€n ap hai diy quan c6 cuOn HA
noi v6i ludi dién ap thap va cudn CA ndi voi ludi dién cao hon. O may
bi€n &p c6 3 day quan ngoai hai day quan CA va HA con c6 day quan th(
3 v&i dién ap trung binh goi 1 TA. May bi€n 4p bi€n ddi hé thong xoay
chiéu moét pha goi 1a may bién 4p mOt pha. May bién &p bi€n dGi hé
thOng dong di€n xoay chi€u 3 pha goi 1a may bi€n 4p 3 pha. May bi€n 4p
ngam trong dau goi 1a may bién 4p dau. May bié€n ap khong ngam trong
déu g0i 1 méy bién dp kho.

3. Hé thong lam lanh va v may

Khi may bi€n ap lam viéc, 16i sat va ddy quan déu c6 t6n hao ning
lugng lam cho may bi€n &p néng 1én. MuOn may bién &p lam viéc dugc
lau dai phai tim bién phéap gidm nhiét d0 cUa may bi€n &p xudng tlc 1a
qué trinh 1am ngudi may bi€n ap. C6 th€ 1am ngudi bang khéng khi tu
nhién hodc bang dau may bi€n ap. My bi€n &p dung khong khi d€ lam
ngudi goi 1a may bi€n 4p khd, may bi€n ap ding dau dé€ 1am ngudi goi 1a
may bi€n 4p dau. Hau hét may bi€n 4p lam ngudi bang dau bao quanh
16i thép va day quan s néng lén va truy€n nhiét ra ngoai vach thung nho
hién tugng d6i Iuu. Nhiét lugng tUr vach thing lai truyén ra khong khi
xung quanh bang phuong phap d6i luu va blc xa. Nho vay ma hiéu Ung
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lam lanh dugc ting 1én cho phép ting tdi di€n tUr dOi vdi thép va day
quan, ting dUQc cong sudt may bi€n ap. My bién ap c6 cong sudt tUr (10
— 16).10° KVA thuong phdi ting cuOng lam ngudi bang su dbi luu
cubng blc bang quat gi6. DE ddm bdo dau trong mdy ludn luén day
trong qua trinh 1am viéc trén may bi€n ap c6 1 thung dau phu hinh tru
thudng dat nam ngang vdi binh dau chinh bang 6ng dan dau. Tuy theo
nhiét d0 cUa mdy bi€n 4p ma dau gidn né tu do trong binh dau phu,
khong anh huéng dén lugng dau may bi€n ap. Vi vay binh dau phu con
dugc goi 1a binh ddu gian ng.

Trén nap thung con cac s& d€ bat cac dau ddy dan ra ndi vdi cac
day quan trong may bi€n ap v4i 1udi dién thi€t bi d6i n6i d€ chinh ap,
thiét bi do nhiét d0 bi€n 4p, méc treo... mat khac dau may bi€n ap ngoai
tdc dung lam lanh con nguoi 1a mOt chat cach dién tOt, nhung nhugc
di€m 1a ddu mday bi€n ap dOng thoi ciing 1a vat liéu dé chdy nén sinh ra
hod hoan. Vi vay trong nhi€u trudng hop phdi c6 thi€t bi va bién phap
chOng chay thich hgp.

1.6. MUC PICH YEU CAU VA NHIEM VU.

DE& dam bdo vé tinh toan hop 1y tOn it thoi gian viéc thi€t ké may
bi€n 4p s& 1an luot ti€n hanh theo th(r tu.
1. Xac dinh cac dai luong co ban

— Tinh dong dién pha, dién 4p pha cla diy quan
— Xac dinh dién 4p th( cla cac ddy quan
— Xéc dinh cac thanh phan cla dudgc ngén mach

2. Tinh toan cac kich thudc chu yéu.

— Chon so d6 va két cau 16i sat

SV: Liéu Quang Huy - Lép: TBP-PT 12



PO AN TOT NGHIEP Thi€t k& mdy bién ap dién luc

— Chon loai va ma hi€u ton silic cdch dién cla ching. Chon
cuong dob tU cdm 15i sat

— Chon két cdu va xac dinh cdc khodng cach dién chiit cll cubn
day

— Tinh toan so bd mdy bi€n 4p chon quan hé cla kich thudc chu
y€u B theo tri sO i, Py, O,, P, da cho.

— Xéac dinh duOng kinh tru, chiéu cao diy quan. Tinh to4n so bd
151 sat

3. Tinh toan day quan CA va HA

— Chon day quan CA va HA

— Tinh cudn diy HA

— Tinh cudn ddy CA

4. Tinh toan ngan mach.

— Xac dinh t6n hao ngdn mach
— Tinh toan dién 4p ngan mach
— Tinh luc c0 ban cla day quan khi may bi€n 4p bi ngan mach

5. Tinh toan cu®i cung vé hé théng mach tlr va tham s& khéng tai
cUa may bién ap.

— Xac dinh kich thudc cu thé cla 16i sat
— Xac dinh t6n hao khong tai
— Xac dinh dong dién khéng tai va hiéu suat
6. Tinh toan nhiét va hé théng lam ngudi may bién ap.

— Qua trinh truyén nhiét trong may bi€n ap
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PO AN TOT NGHIEP Thi€t k& mdy bién ap dién luc

— Khai niém hé thOng 1am nguli may bi€n 4p

— Tiéu chudn vé nhiét d0 chénh

— Tinh to4n nhiét may bién 4p

— Tinh to4n gan diing trong lugng va thé tich bd gidn dau

7. Tinh toan va lua chon mét s chi tiéu két cau.

Phan nay c6 trinh bdy cach tinh va chon mot s chi ti€t két cau
quan trong nhu bulong ép géng va mot s6 dai ép truc, géng, vach nap day
thng, binh dau gidn nd, bd phan tan nhiét....
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CHUONG II: TINH TOAN CAC KiCH THUOC cHU YEU
cUA MAY BIEN AP

2.1. XAC PINH PAI LUONG CO BAN
1. Dung luong mOt pha

S 60
S, =—=—=20(KVA)
m 3

2. Dung luong trén moi tru

S _ 60
s'=2=""=20 (KVA)
t 3

3. Dong dién day dinh mutc.
+ POi vGi phia CA.

_s810° _ 6040’ =5.498 (A)
J3u, 363100 7

+ POi v&i phia HA.

_S10° _ 6010° - 86,603 (A)
x/_u " /30410

4. Dong dién pha dinh mUc: Vi diy quan ndi Y/Y,-12 nén

IL,=1 =5498A)
L, = L= 86,603 (A)
5. Pién ap pha dinh muc.
-0 phia CA:

Up ij/ﬁ 6'3— =3637,308 (V)
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- O phia phia diy quén HA:

_U, _0410
V3 3

6. Pién ap thr nghiém cla cac day quan (tra bang 2)

U, =230,9 (V)

- VGi day quan CA: U = 25 (KV)
- VGi day quan HA: U =5 (KV)

2.2. CHON CAC SO LIEU XUAT PHAT VA TiINH CAC KiCH THUOC CHU
YEU.

1. Chi€u réng quy dOi cla ranh tir tan gilta diy quan CA va HA

ata
3

-Hé s6: a,=a, + , phu thudc vao kich thudc cu th€ cla

day quén CA va HA, do d6 chi sau khi b0 tri xong day quan mGi c6 thé

C o , . A 1 + - ,
o trl sO chinh xac. Con sO bO lay % =k 510 ?, trong d6 K phu

thuOc vao dung lugng may bién &p, vat li€u ddy quan, dién 4p cudn CA
va t6n hao ngan mach.

V&i Uy, = 25KV thi theo bang 19 ta c6

az =9 (mm), &1, = 2,5 (mm)

Trong ranh a;; dat Ong cach dién day &, = 2,5mm. Theo bang 12 ta
c6 K =0,706.

+
% =K £/s107=0,706.4/60.107 = 0,015 (m)
+
a=a,+ % = 0,009 + 0,015 = 0,024 (m)

2. Hé s6 quy déi tlr tan 1ay K, = 0,95.
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Vi d6i véi mOt dai cong sudt va dién 4p rOng, néi chung K, thay
d6i rat it

3. Cac thanh phan dién ap ngan mach.

P 900
nr:_n:—: ,59
10S 1060

Trong d6 P, tinh bang W, S tinh bang kVA

U, =\U2-U% =4, -15 =3,708%

4. Hién nay trong ché tao may bi€n 4p dién luc thudng ding ton sillic
can ngudi dang hudng, c6 ham 1uong silic vao khodng 4%. Vi loai ton
silic 6 cting tinh ning cong nghé ché tao di xac dinh thi thudng chon Bt

trong khodng hep, c6 thay d0i chiit it theo cong suat may bi€n ap.

- V@i cong sudt may bi€n 4p: S = 60KVA, ta chon loai ton can
nguOi ma hi€u chon ton can lanh ma hiéu 3405 c6 chiéu day 0,30 mm.
Theo badng 11tachon B, = 1,6 (T)

Hé sO gong: K, = 1,025. Ep tru bang ném v&i diy quén, ép gong
bang xa ép, khong dung bulong xuyén qua tru va goéng. SU dung 15i thép
c6 6 mOi noi xién.

Theo bang 5 ta chon sO bac thang trong tru 1a 6, sO bac thang cla
gong lay nho hon tru mOt bac, tlrc géng c6 5 bac.

Hé s6 chém kich K. = 0,91, hé sO dién day ranh K, = 0,965 (chiu

nhiét va phU mOt 16p son cach dién), theo bang 4,10.

K = K. Kq = 0,91. 0,965 = 0,8782 (hé s0 10i dung 15i sat)

- TU cAm trong gong:
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- Sudt t6n hao & tru va gong:
P, = 1,295 W/kg
P, = 1,207 W/kg
- Sudt tir hoé:
q.= 1,775 VA/kg

qe = 1,575 VA/kg

- Sudt tUr hod & khe h& khong khi & mGi ndi xién: g, = 2950 VA/m?

(bang 45, 50).

L-itl

5. Khodng cach dién chinh,
chon theo Uy, = 25 KV cla culn CA:
- Tru va day quan HA

- Day quan HA va CA

L- it2

o1 = 4 mm

a12:9mm

SV: Liéu Quang Huy - LOp: TBP-PT
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- Ong cach dién gitta CA va HA &1 = 2,5 mm
- Gilta cdc day quan CA ax = 8 mm

- T&m chan gilra cac pha 0 =2 mm

- Gilra day quan CA dén gong. lp = 20 mm
- Phan dau thira cdu Ong cach dién: l; = 10mm

6. Cac hang s6 tinh toan a, b gan ding c6 thé 18y (Theo bang 13, 14).

a=1,36
b =0,55
e =0,405

7. H& s0 K; 1a hé s0 tinh dén t6n hao phu trong day quan, trong day dan
ra, trong vach thiing va cac chi tiét kim loai khac do dong dién xody (K; <
1)
Gan diing c6 th€ 13y theo bang 15.
Kf = 0,97
8. Chon hé s6 B trong dai bién thién tUr 1,2 dén 3,6. Nhung d€ xac dinh
B chinh xac hon ta phai tinh c4c s6 li€u va cac ddc tinh co ban clla may

bié€n ap.

20.0,024.0,95
— 0,507. < -
‘\‘/ 50.3,708.(1,6)".(0,8782)" 0,095

A= 5,663 104. d. AB. K

= 5,663. 10%. 1,36. (0,095)°. 0,8782 = 57,989 (Kg)
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A, =3,605. 10%. A?. K. Lo
= 3,605. 10%. (0,095)* .0,8782. 0,02 = 5,715 (Kg)
B:=2,4.10* K. K. A®. (a +b +0)
= 2,4. 10* 1,025. 0,8782. (0,095)". (1,36 + 0,55 + 0,405)
= 42,879 (Kg)
B, =2,4. 10" K. K. A%, (a2 + ax)
= 2.4, 10*. 1,025. 0,8782. (0,095)% (0,009 + 0,008)
= 3,315 (Kg)

2

_ Sa
K,K3BIA’U

:qucu

60{1,36)"
0,97{0,8782)° {1,6)° {0,095)" 1,5

C,=2,46107. = 105,299 Kg

- Trong lugng mét géc mach tU khi coia=0,b=0,B,=0
Go = 0,486. 10*. K. K. A%, X°
=0,486. 10*. 0,8782. 1,025. (0,095)°. x°
=3,751.x°
- Tiét dién tru so b0 tinh theo cong thirc:
T.=0,785. Kia. A% x°.
=0,785. 0,8782. (0,095)°. x>
=0,0062. x>
- Dién tich khe hd m0i ndi xién

T, =+/2T,=/20,0062 %" = 0,0088 x*
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Vi két cau mach tU nhu vay va cac hé so tra & bang 45 bang 47,
48

C6 thé tinh so b0 tGn hao khong tai nhu sau:

P = KprtEF t+G, POH—Kpf gEF

8,58 ] 8 58 L

P, —112.1295.EE TG, — H+112.1207.EE

Py =1,4504 + 1,35184 G4 + 3,91G,

- Cong sudt tU hoa co thé tinh s b0 cong thic sau vGi cac hé s6
tra @ bang 50, 53.

K’ =1,2; K>’ =1,04

Kio = 27,95; Ki: = 1,25

Kig = Ki. K’ + K. K2 (mOi noi xién tat cd)
= 8.4,3=34,4

o K, 0O _._. 0O K.k, C
QO_KijijtgsT°_G0E+Kiijfqg ‘ G, —6G,[

2
+K}Y 0 T,

Qo = 1,2. 1,04. 1,775.(Gr +

O
Q
[\S)
M

27,95

34,41,25
1,2.1,04. 1,757 (G - 6Go +% Go) +

1,04. 2950. 80.0,0118x>,

Qo = 2,2152 G, + 1,9656G, + 61,424G, +289,6193.x
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B 1,2 1,7 1,8 1,95 3,0 3,2
x= 3/6 1,047 1,142 1,158 1,245 1,316 1,337
— Bz 1,095 1,304 1,342 1,549 1,732 1,789
3= 4 [33 1,147 1,489 1,554 1,928 2,279 2,393
A, _ 9_ 86,915 79,685 78,584 73,092 69,148 68,063
X
Ax*= 7,745X2 8,481 10,099 10,394 11,997 13,414 13,856
G,= i+A % 95,396 | 89,784 | 88,978 | 85,089 82,562 81,919
X
x’ =67,29%° 77,182 | 100,195 | 104,568 | 129,735 | 153,354 | 161,025
B, x*= 4,49x* 4,916 5,855 6,026 6,955 7,777 8,033
Gy =Bix* + Bix* 82,098 106,05 | 110,594 | 136,69 | 161,131 | 169,058
Gre = G + Gg 177,494 | 195,834 | 199,572 | 223,779 | 243,693 | 250,977
Gy = 5,886x> 6,751 8,764 9,147 11,348 13,414 14,085
1,4504G, 138,362 | 130,223 | 129,054 | 123,423 | 119,748 | 118,815
1,35184 G, 110,983 | 143,363 | 149,505 | 184,783 | 217,823 | 228,539
3,91G, 26,396 | 34,267 35,765 | 44,371 52,448 55,072
Py = 1,4504G, + 275,741 | 307,853 | 214,324 | 352,567 | 390,019 | 402,426
1,35184G, + 3,91G,
T, = 0,0084x> 0,0092 0,0109 0,0113 0,013 0,0145 0,015
2,2152G, 211,321 | 198,889 | 197,104 | 188,489 | 182,891 | 181,467
1,9656G, 163,337 | 208,452 | 217,384 | 268,678 | 316,719 | 332,30
61,424G, 414,673 | 538,319 | 561,845 | 697,039 | 823,942 | 865,157
289,6192x? 317,133 | 377,663 | 388,669 | 448,62 501,62 | 518,128
Qo 1106,46 | 1323,32 | 1365,00 | 1602,82 | 1825,17 | 1897,052
4 3 2 6 2
I = Q, ( % ) 1,1064 1,3233 1,365 1,6028 1,8252 1,8971
10S
Gue _C_21 _ 93,272 85,589 71,871 69,836 60,504 54,734 52,387
X X
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B 1,2 1,7 1,8 1,95 3,0 3,2
1,03Gqq 88,157 74,027 71,931 62,319 55,734 53,958
Gaa = 1,03.1,03Gqq 90,802 76,248 74,089 64,188 57,406 55,577
Kagre.Gaa= 1,81.Gaq 164,352 | 138,009 | 134,101 | 116,188 | 103,905 | 100,594
6
A= f0,97.2050 G, 10° 3,11.10° | 3,395.10 | 3,444.10 | 3,701.10 | 3,913.10 | 3,977.10
24 6 6 6 6 6
d=Ax=0,11x 0,1152 0,1256 0,1274 0,1369 0,1447 0,1471
di, =a.d=1,35d 0,1566 0,1708 0,1733 0,1863 0,1968 0,20
| _,_[c:]12 0,4099 0,3156 0,3025 0,2439 0,2061 0,1963
B
c=dp+dpt2a
Cy=G,.+ K gre O 342,846 | 333,843 | 333,673 | 337,959 | 347,598 | 351,571
POW )
500
- P,
400
3 300
2+ 200
]
o i
—
1+ 100
o' 500 \ \ \ \ \ \ B
12 1A 16 1,71819 20 22 2A 26 28 30 32
23
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Gre,Gao( Kg)

300

Fi

200

100

500 I I I I I I
12 1A 16 1,7 1819520 22 24 26 28 30 32 P
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400

300

200

100

500

= 1(B),

C(%)

I I I I I I
12 1A 16 17 18195 2P 22 24 2p 28 3P0 32 B

Vi gidi han P, = 310 W da cho ta tim dugc trén do thi P, = f(B), io
C’q=f(B) tatim dugc 3 < 1,75

8. Pudng kinh tru sat

d=A 4B =0,1141,75 =0,1265m
Chon dudng kinh chudn 1a da, = 0,13m
Ta tinh lai tri sO B
00,131

P - B_H “Hoag T

RO rang véi gia tri B = 1,95 thi Py 16n hon mot it va ip nho hon 1 it.

D6i vdi tri sO ndy, theo dO thi G trén ta tim dugc mat d0 dong dién la:
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A = 3,513.10° A/m? trong lugng day quan: Gy = 67,135 kg, trong
lugng day dan: 1,03 Ga = 73,36 kg, trong lugng 16i sat Gre = 205,096
Kg. T6n hao va dong khong tdi: P, = 323,884 W, io = 1,4259 %.

Gia thanh vat liéu tac dung
C’w = 334,01 don vi quy udc
9. Puodng kinh trung binh cla rianh dau so bd
d,=a.d=1,36.0,13=0,1768 m

1= Tdy, _ T0,1768
1,95 1,95

=0,2828 m

11. Ti€t dién hiru hiéu clia tru sat
T. = Ka. T, = 0,965. 0,01219 = 0,01176 m?

Trong d6 T, = 0,01219 (m?) — theo bang 42b
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CHUONG III: TINH TOAN DAY QUAN

3.1. TINH TOAN DAY QUAN HA
1. Strc dién dOng clla mOt vong day la:

U, = 4,44.B.f.T, = 4,44. 1,6. 50. 0,0176 = 4,177 (V).
2. SO vong diay mOt pha cla day quan HA.

W Ua 230947
IV ET T R

L3y chudn 1a W, = 56 vong
— Tinh lai

U _Uﬂ_230,947_4124v
VoW, 56 V)

3. Mat dO dong di€n ap trung binh.

P DI
Ay = 0,746 . K. Tduv 10°

A =0,746 0,97 . o042
O T 1000,1768
= 3,46. 10° (A/m?) = 3,46 MA/m>
4. Tiét dién vong day so bo.

I, _144,3418
A, 3,4610°

T =41,717.10° m’

= 41,717 mm?
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Thi€t k& mdy bién ap dién luc

Theo bang 38, v8i S = 100KVA, 1, = 144,3418 (A). U, = 0,4KV,

T’,= 41,717mm?, ta chon loai ddy dan bang dong hinh chit nhat, két cau

hinh Gng hai 16p.

5. Chi€u cao huéng truc clla moi vong day so bd c6 thé tinh

10,2848
28+1

hvl:
Wi
2

=0,00982(m )

=9,82 (mm)

6. Theo bang 21 ta chon loai day dong c6 kich thudc a x b = 4,25. 10

(mm x mm)

Tié€t dién sg day I, = 41,6 mm?

- Kich thudc day dan chon dugc viét nhu sau:

e K ¥h th- icdoy ttn
& siichipn,, o 1€ —;
K¥h th- icdCy cac,ch®0On

2

. . (4,2520)
Tucla: 1—————
5,31.11,06

41,6 mm
Vi cach dién 2 phia: 20 = 1,06 (mm)
7. Ti€t dién moOi vong day
T1 = Ny1. Td1 = 1 41,6 = 41,6 (mmz)

8. Mat dO dong dién thuc trong diay quan HA

I 144,3418 _ .
=3 = 2220000 3 469.10° A/m?

YT a1,610° A/m
= 3,469 MA/m’

9. Chi€u cao thuc cia moi vong day.

h=b’=11,06 mm

dl

SV: Liéu Quang Huy - LOp: TBP-PT
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10. Chi€u cao thuc clia diy quan HA
LW [
=b'[G—+17+5
1 a5 H"’
(56 _[]
= 11,06 +1+5
By

= 325,74 mm = 32,574 cm

Tri s6 5mm la k€ dén viéc quan day khong chat

11. Bé day cla day quan HA (Hinh vé)

‘— ;/ & ‘— ;/
< Q Q g _— g —
—~  J0C 0
i U —ay—
L a / /
Hinh 3-43: Xdc dinh chiéu cao Hinh 3-44: Dung cho viéc xdc
cla vong ddy dinh kich thuéc hudéng kinh cla
ddy quén

d; = (2 A’ + 811).10-3 (m)
= (2. 5,31 + 5).10° = 15,62.10° (m)

Vi a;; = 5mm
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11. Puong kinh trong clla diy quan HA
‘1=d+2.ap.107
= 0,13 + 2.4. 107 = 0,138 (m)
12. Puong kinh ngoai clla diy quan HA
D =D +2a
= 0,138 + 2.15,62. 10° = 0,16924 (m)
13. Trong luong diy dan HA bang dong la

D.+D, _
Geu =28.t. —2—1w T 107
2

138+ 0,16924 _
Geu = 28. 3. 0,138 20 69 5641,6.10°°

Geu = 30,06 (Kg)

14. B& mat lam lanh clia day quan HA
M =@+ 1).t. K. TL (D1 + D). 1
Trong dé: n = 1 1a sO ranh dau doc truc day quan HA.
t =31as0 tru tic dung
K = 0,75 1a hé sO k& dén su che khudt b& mat diy quén do que
ném va cdc chi tiét cach dién khac
M, =(1+1).3.0,75. 1. (0,138 + 0,16924). 0,35745
= 4,3435. 0,325745 = 1,415 m?

3.2. DAY QUAN cA

1. Trudc hét ta phadi xac dinh sé vong day cla day quan CA vGi
dién ap dinh muec.
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Up _ 5773,672

W L]
U, 230,947

=W

2em 1 =1399,999vling= 1400 vong

2. B0 tri doan day di€u chinh dién ap nhu sau
Poan day diéu chinh & cubi day quan (hinh » vé&) vdi 4 ca
diéu chinh. Nén s6 vong day cUa 1 cap diéu chinh
dién ap 1ay nhu sau:
Wdc = 0,025 Wzdm X2
=0,025. 1400 = 35 vong
3. SO vong day tuong Ung O cac dau phan ap la
— Cap 10500V:

X4

W, = Waam + 2Wage = 1400 + 2. 35 = 14701 vong

— Cap 12050V:

VIV VIV VTV VTV VTV OV L,

:
-
I

W, = Waam + Wae = 1400 + 35 = 1435 vong
— Cap 10000V:
W, = Waam = 1400 vong
— Cap 9750V:
Wa = Wadm - Wae = 1400 — 35 = 1365 vong
— Cap 9500V:
W, = Waam — 2.Wge = 1400 — 2.35 = 1330 vong
4. Mat do dong dién so' bo
N,=2Ay-N0=2.3,46. 10°— 3,469.10°

= 3,451. 10° A/m* = 3,451 MA/m*
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5. Chon so b0 tiét dién vong day

o L _ 5773
> A,.10°  3,451.10°

=1,673.10°m* = 1,673 mm?

L&y chudn T, = 1,77mm?

6. Theo béng 38, vOi S = 100KVA, I, = 5,7735 A, U, = 10KV, T, =
1,77mm? ta chon loai diy qudn bang dbng, ti€t dién tron, dudng kinh
1,5mm. K&t cau day quan hinh Ong nhiéu 18p, s sgi chap n., = 1 sQi
(theo bang 20)

§ - éng kthh dey ttn
'§ - éng kthh doy ¢ ch ®in’

- Ma hléll nvz = Tz mm2

, 1,5
Tlc: 1.=:1,77 mm?
1,6

/
(Cach dién hai phia: 2 d = 0,1mm)
7. Ti€t di€n toan phan clla moOi vong day
T, = n. Teo. 10° = 1. 1,77.10° = 1,77.10° (m?)
= 1,77 (mm?)

8. Mat dd dong di€n thuc trong day quan CA

= 3,262 (MA/m?)
9. SO vong day trong mot 16p

110° 0,3257410° .
W, = -—1=———— -1 =1202,58 vong
n,d, 11,6
= 203 vong

10. SO 16p cha day quan CA.
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Layn,=716p
11. Pién ap lam viéc gilra 2 16p ké nhau
Up = 2. Wi, U, = 2. 203. 4,124 = 1674 (V)

. Pau thUra cach dién cla day quan CA 1a l, = 16mm cach dién
16p gom 3 16p gidy cap 3 x 0,12 = 0,36mm (theo bang 26).

12. V6i s6 16p day quan CA:
np, = 7 1Gp thi ta phan phoi s6 vong day cac 16p, chia tO nhu sau:
- L&p th&r nhat dén 16p th&r5 @ 203. 5 = 1015 vong

:121 + 2. 33 = 187 vong

:6.33 =198 vong

X, 9Q X3T X.9 99X

™
(9]
L
™
(98]
™
(9]
™
(9]
™
o
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Hinh x: So'd6 ddy quén CA c6 cdc ddu diéu chinh clia mdy biéndp
BADG630/35 (cé ghi ré s6 vong ddy & cdc c@p diéu chinh).
DE& dam bdo tod nhiét tOt, ta chia diy quan CA thanh 2 t0 16p: TO
18p trong gbm 2 16p, tG 18p ngoai ciing clla day quan CA gbm 5 18p con
lai G gilr 2 t6 16p c6 ranh dau doc truc a’,; = 5mm.

13. Chi€u day clia day quan CA.
a,=d,(n+m)d, @n—l) +(m -1 B+ a,
=1,6.7 +2,5.5+ 5= 26,7 (mm)
14. Puodng kinh trong clla day quan CA.
D,=D,+2a,10"
=0,16924 + 2. 9.10° = 0,18724 (m)
15. Puong kinh ngoai clla diy quan CA
D,=D,+2a,
= 0,18724 + 2. 28,7.10° = 0, 2464 (m)
16. Khoang cach giita hai tru canh nhau
C=D"+ap. 107
=0,24464 + 8. 10° = 0,25264 (m)

17. Trong luong diy quan CA bang dong la
D,+D, B}
Gey = ZSt%W oo T, 107

0,18724+ 0,24464

G., 6 =283 140041,7710°

Cu2

= 44,948 Kg
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18. B& mat lam lanh clia day quan CA
M,=15 K.t (D;+D}). L
VGiK=0,88,t=3

M, = 1,5. 0,883. T1(0,18724 + 0,24464). 0,32574 = 1,75 (m?)
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CHUONG IV: TINH TOAN CAC THAM SO NGAN MACH

IV. TON HAO.
1. Trong luong day quan bang déng clia cad diay quan HA va CA
Geu = Gour + Gew = 30,06 + 44,948 = 75,008 (kg)
2. T6n hao chinh (dong).
- O day quan HA (d6ng).
P = 2,4. 10" A, Gow
= 2,4.10™. (3,496)2. 30,06 = 868,178 (W)
- O day quén CA (dong).
Pcw =2,4. 10 AS. Gew
=2,4.107". (3,262)°. 44,948 = 1147,862 (W)

3. T6n hao phu (dong).
- Trong day quan ha ap
bm 1010729

= k 0,95
B 1" 0,32574

Kn =1+0,095.10°B2 a* .(n* - 0,2).

[110107290,950 )
=1+0,095.10° 3 0.10 290 955 (4,25)" .(2° - 0,2)107°
0 032574 [

=1,00842.
- Trong day quan cao ap

_dm, _15 107203

B 1%  0,32574

4
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~Kp=1+0,044.10°3: a* n’.

En,5 1072030,95 ]

=1+0,044 .10° 032572 D L5107y 7
0 ’

=1,00086.
4. Ton hao chinh trong diy dan ra
* POi vGi day quan HA: chiéu dai day dan ra la:
l.=7,5.1=7,5.0,32574 = 2,443 (m)
(Do day n6i Y).
- Trong luong dong cla day dan ra ha ép:
Gr = 1n Tu. Yoo = 2,443. 41,6. 8900.10°
=0,9045 (Kg)
- T6n hao trong day dan ra:
P.=24.10" 28N G
=2,4. 107 (3,469)%. 0,9045 = 26 (W)
* POi vGi day quan cao ap: chi€u dai diy dan ra la:
lo = Ly = 2,443 (m).
- Trong luong dongcla day dan ra cao ap:
G =1oTo. Yeu = 2,443. 1,77. 8900.10°
=0,0385 (Kg)
- T6n hao trong day dan ra cao ap:
P,=24.10" 28X G,

=2,4.10™". (3,262)% 0,0385 = 1 (W)
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5. T6n hao trong vach thung dau va cac chi ti€t kim loai khac (Pt)

tinh gan diing theo.
P,=10.K.S=10.0,016. 100 = 16 (W).

(V6i K = 0,016)

6. TOn hao ngan mach toan phan.
Py =Pcu + Kyt + Pewz. Kpp + Py + Py + P

= 868,178 . 1,00842 + 1147,862 . 1,00086 + 26 + 1 + 16.

= 2067,34 (W).

Khi dién ap day quan cao ap dinh mUrc.

P, = 2067,34 - 1147,862 . 1,00086 . 0,05 = 2010 (W).

7. Mat do dong dién trén bé mat day quan.
- O day quan ha ap.

107 . _
%y, == 40 1°b.;alAf K, (Wm).
1 o o 4,2
_ 107 107°.107. 5.(3,469)2 10%.1,00842
0,75 5,31

= 138,569 (W/m?).
(V4i K =0,75).

+ O day quén cao ap

A2 & B}
A, = 1,68( 2 107 = 10° (W/m®)

d+d,) d:

(3,262Y 102.1,5107° Y 1o
" (1,6+0,36)10°1,610°°

b

= 128,2577 (W/m®).
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81 =3x0,12 = 0,36 mm (chi€u day cach dién gilra cic 16p cla day

quan cao ap).
4.2. PIEN AP NGAN MACH

1. Thanh phan tac dung.

P 2067,34
=—o = —— =2,067 (%)
10S 10.00

U

nr

2. Thanh ph@n phan khang.
_7,9£S'Ba.K
= -

v

£107( %)

nx

~ 7,95033,333.1,950,0241 0,95
B (4,124)

3. Pién ap ngan mach toan phan la

U, =\JUZ +UZ, =/(2,067) +(3,456)" = 4,027 %

4.3. TINH TOAN LUC CO HOC KHi NGAN MACH.

1. Dong dién xac 1ap ngan mach.

1001,
Un%+1oos®m 0
0

UHSDE

Theo bang 40: S, = 500. 10° (W).

1005,7735
4,027§+ 100100 3[= 143,37 (A)
4,02750010° F

2. Dong dién ngan mach cuc dai tuc thoi.

TU —T12,067

T :\/EEI.““LB_U: E:\/E%J%m 346 E

107" = 3,456 (%).
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2,067

0
= 2 .143,37J§1+e 3456 E =234 (A)

3. Luc hudng kinh F,.
F, = 0,268 (imsx. W) . B. Ks. 10°,
= 0,628 (234.1400)*. 1,95 . 0,95 . 10°.

= 124855 (N).

Hinh 4-9: Tdc dung cta luc huéng kinh Ién ddy quén déng tim

4. Ung sudt nén trong diy quan HA.

o o= Fa o K. 124855
w T w, ommw, 2malel0°se  ooS (MPa)

g

SV: Liéu Quang Huy - Lép: TBP-PT 40



PO AN TOT NGHIEP Thi€t k& mdy bién ap dién luc

5. Ung sudt nén trong day quén CA.

o = P o F 124855 8019 (MP
™ T, W, 2MI,W, 2md,7710°1400 (MPa)

6. Luc chiéu truc:

0,0241

F!=F X =124855.—1—
21 20,32574

= 4619 (N)

F".= 0 do su b6 tri cudn day cao ap va ha ap bang nhau.

En=Ft ® Fn=Ft

L l . eFg=0 i ° ® Fg=0

\YJ

Day quan 1 Day quan 2
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CHUONG V: TINH TOAN CUOI CUNG VE HE THONG
MACH TU

1. Ta chon két cau 15i thép ki€u 3 pha, ba tru, 14 thép ghép xién (6
mOi ndi xién) lam bang tOn can lanh 3404 day 0,35 mm. SO béc thang
cUa tru 1a 6 va clia gong la 5 bac. Ep tru bang bang vai thuy tinh khong

c6 tam sat ép.

Th&rwwtdp | Tru (mm) | Goéng trong ntra tiét dién tru - mm
1 125x18 125x18
2 110x16 110x16
3 100x8 100x8
4 80x9 80x9
5 65x5 65x11
6 40x6 -

Céc kich thudc clla mach tu:
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65
[ 40 [
I
{\e)
:Ln
/1 80 | NI e
/1 100 I\ ©
110 | | @
125 ©
—
l
a)
c I c
T T 1
l | o
| | =
|| 8 I
—_— | L |
T
I Aoz I I
I I
— I a I
pn || QA "
| = I
I I
| | |
[ I
|| A | I
[ o o
l < l <
| |
! C I c !
T 1 T
b)

SO lugng 14 thép trong moi tap

—_ eKd
n6 - 6 -3
.10
A sy 0,121.0,965
- Tap thu' nhat: nyjy =————— =6 1,
18.10
A , 0,121.0,965
- Tap thu hai: ng, = % =71,
1610
A , 0,121.0,965
-Tap thuba: ny; =————— =14 1,
8.10
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R , 0,121.0,965
-Tapthutu: ny, =——— =13 1
- p 54 9.10_3 i
A .o 0,121.0,965
- Tap thrndm: ngs = ————=23 1,
510
R , 0,121.0,965
- Tap thu'sau: ngg =—————=19 1,
6.10

2. T6ng chi@u day cac la thép cla ti€t dién tru (hodc gong)
e=(18+16+8+9 +5+ 6) = 124 (mm) = 0,124 (m)
3. Toan b0 tiét dién bac thang cla tru (theo bang 42a)
Ty = 121,9 (cm?) = 0,01219 (m?)
4. Ti€t dién bac thang clia gong
Ty = 124,9 (cm?) = 0,01249 (m?)
5. Thé tich mét goc mach tir
v, =1299( an | = 0,00129(m |
6. Ti€t dién tru hiru hiéu (thuan sat) cla tru:
T.= Ka. To = 0,965. 0,01219 = 0,011763 (m®)
7. Thé€ tich thuan sat mdt géc mahc tir
Vo =Ka. Vo =0,001299 = 0,001254 (cm?).
8. Chi€u cao tru:
L=1+ (U +1%).10% (m)
= 0,32574 + 2. 15 . 10° = 0,35574 (m)

(do khong dung vanh sat ép day quan nén I’ = 17 = 1py).
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9. Khoang cach giira 2 tam tru.
C=D"+ax.10°=0,24464 + 8.10° = 0,25264 (m)
10. Trong luong sat mot goc la:
Go=Ka. Vo. y (kg)
=0,965 . 0,001254 . 7650 = 9,257 9kg)
y = 7650 (kg/m?) 1a ti trong thép.
11. Trong luong sat gong (toan phan).

G=Gy+ G
G,
=2(t—1).C.Tg.y+4.7

=2.2.0,25264 . 0,012053 . 7650 + 2. 9,257
= 111,693 (kg)
12. Trong luong tru sat.
G =G+ G
=t. T L.y +t(T.. ag y.10° — Gy).
=3.0,011763 . 0,35574 . 7650 + 3 (0,011763 . 0,065 . 7650 — 9,257)
= 85,812 (kg). ko
13. Trong luong sat toan b cUa tru va gong.
G=Gy+ G

=111.693 + 85.812 = 197,505 (Kg)
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CHUONG VI: TINH TON HAO VA DONG KHONG TAI

1. Li thép lam bang ton can lanh ma héu 3405, day 0,35 mm do d6 trj

sO tu cAm trong tru sat va trong gong la:

U 9,3
=— = ’ =1,579(T)
4,44T £ 44,40,01173650
U
= 0 =1,54(T)

T 04T £ 44,40,01205350
Tiét dién khe hd khong khi & mGi ndi xién bang:
T, = V21, =20,011763= 0,0166(m?
2. Theo bang 45 v@i ton 3405, day 0,35 mm, tra dUGc cac sudt tOn
hao tuong Ung
V6i: B.=1,579 (T); -» P,=1,2448 (W/kg);
Px = 960,6 (W/m?)
B, = 1,54 (T); — P,=1,168 (W/kg);
Px = 906 (W/m?)
Bi = 1,1165 (T); Py, = 444 (W/m?)
3. Theo cong thuc:

P.+P

0 :
Po:KpcKprth+Pg(Gg_NG0) +TG0‘Kp0+ ZPKnKTK %Kpngert

Mach ttr c6 6 mOi noi xién, 16i sat khong dot 16, t6n c6 U sau khi
cat, c6 kh(t bavia. Theo bang 46a, 47, 48 ta co.
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(1,2448 85,812 +1,168( 93,179~ 49,257) [

_ .. 0O 0
P,=11.5 12448+ 1,168 1.1,02.1,01
° % 2 =5€ 9,2578,58+ 444.8.0,01665 e

P, = 337,05 (W)
Sai sO so vdi tiéu chudn la:

337,065 - 310
310

100=8,73%

4. Theo bang 50 ta tim duoc suat tU hoa
B.=1578(T)  —q=1,67(VAKg):  qu=22030 (VA/m?)
B,=1,54(T)  —q,=1,486 (VA/KE), G = 19320 (VA/m?)
B = 1,1165(T)  — qu = 2747,5 (VA/m?)

5. BOi v&i két cdu 16i thép va cong nghé ché tao mach tUr c6 U 14
t6n sau khi cat dap, thi cong sudt tir héa khong tai dugc tinh nhu sau:

D |:| ' qtqg
(K K [@ G TG~ NG| + K, KGo[@
Q,=0 ] [IK K K4 (VA)
] UJ
[j'- z Oy Ny Ty U]
Kp = 1; Kig = 1; Ki.=118; K;=1,01; Ki=1,04
%1.1,18%1,67 85,812+ 1,486 93,179 49,257 + LET+ 1486 § )cr 1 9534 4
0,=0 2 H111,041,01
H2747,58.0,0166 i

= 1511 (VA)
6. Thanh phan phan khang clla dong dién khéng tai

Q. _ 1511
10S 10.100

i, = 1,511 (%)
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7. Dong dién khéng tdi toan phan

i =y + £, =40,33712 +1,511° =1,548(%)
Tri s6 dong dién khong tai cla day quan HA tuong Ung la:

. _ L4, 144,34181,511

=2181(A
o~ 700 100 A81(a)
i 144,3418.0,3371
j, =2 = =0,487(2)
100 100
;= T4, _144,3418.1,548 2,2344(2)

100 100
12. Hiéu suat cla may bi€n ap khi tdi dinh muc

p,+P 0O

00
SP, +P El

n

O
n=gd-
O

"= %_ 2067,34+ 337,065  []
100000 + 2067,34 + 337,065

100=97,652(% )
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CHUONG VIII: TINH TOAN NHIET

7.1. TINH TOAN NHIET CUA DAY QUAN.

1. Nhiét d6 chénh trong long day quan v&i mat ngoai clla né
Vi day quan HA
0.0

6. = 1 0
" )\d@l ()

_138,5690,53

107 =0,432°C
0,17

V&i A =0,17 (W/m°C) tra bang 54
- V&i day quén CA

0,=6,-6,= P(;l}i az( OC)
t

Suat dan nhiét binh quan qui udc cla day quan:

Az te - As (W /m°c)
07a dd
0,7
0.17 = 0,94(W /anC)
= 1,6-1,5
0,7,/-°—=r
1,5

- Sudt dan nhiét cla cach dién gilra cac 16p

)\1 = 0,17
- Sudt dan nhiét trung binh

AA (d+d) 0,940,17(1,6+0,36 0
o= = =0,513 W /m°C
AB +Ad'  0940,36+0,171,6
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P a 128,2577( 28,7 .10‘3)

=0,0257°C
8\, 80,513

vay 6, =

2. Nhiét dd chénh gilta mat ngoai day quan doi véi dau:
- O dau day quan HA

0,1 =K 9.°=0,285. (138,569)"° = 5,49 (°C)
K = 0,285
0,6: Chi s0 liiy thUra kinh nghi€ém
qeur: (W/m?)
-0 quén cao 4p
0,0, =K QoF,=0,285. (128,2577)"¢ = 5,24°C
3. Nhiét dd chénh trung binh clla day quan véi dau
- O day qudn HA
04, =6, + 6,y =0,432+5,49=5,922°C
- O day qudn CA

Bpus =00, + B0y, =0,0257+ 5,24 =5,2657°C

7.2. TEINH TOAN NHIET CUA THUNG.
1. Theo bang 57, v&i cong sudt clla may bién 4p: S = 100KVA ta chon
két cau thing c6 vach dang canh séng:

Canh séng dudgc ché tao tlr ton tam day & = 0,8 dén 1mm han vao

thanh thiing.
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Hinh 6-13: Hinh ddng va cdc kich thur@c chinh clia vdch thiing cdnh
séng dau tron.
2. Cac khodng cach dién tUr diy dan ra dén vach thung, dén xa ép
gong trén dugc xac dinh nhu sau:

S, = 100mm la khodng cach tU day dan ra clla day qudn CA dén
chinh ddy quan d6 va bang S, tUr day dan ra dén vach thung dau (bang
31).

- d, = 20mm la dudng kinh day dan ra c6 boc cach dién cla day
quan CA (v6&i cap dién ap 10KV)

- S, = 33mm la khodng cach tir day dan ra c6 boc cach dién cla
day quan HA dén day quan CA (bang 32)

- S; = 10mm 1a khodng cach tUr diy dan ra cla day quan HA dén
vach thung (ban 31)
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- ds = 15mm la duGng kinh day dan ra c6 boc cach dién cla day
quan HA

- Ss = 53mm la khodng cach gi(ta day qudn CA va vach thung
(bang 32)

2. Chi€u réng tdi thi€u cla thing (hinh v&)
B = Dnz (51 + Sz + dz + S3 + S4 +d1).10-3

= 0,24464 + (10 + 10 + 10 + 33 + 10 + 20). 10?

= 0,33764 (m)
S1=10 S3=10
d1 =20 a2 = 10 %
DGy dfn m CA [~ DGydEnmHA
s2=10 4 =10
D@y qufn CA D@y quEn CA

D€ tam tru may bién ap G gilra ta 18y B = 0,35 m.
4. Chiéu dai thing dau
A=3D"+2. Ay +5sSs
= 3. 0,24464 + 2. 0,008 + 2. 0,053 = 0,85592 = 0,86 (m)

5. Chi@u cao clla thing may
H=1+2h, +n.10° + 2. H,
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=0,35574 + 2. 0,125 +40. 10° + 1,5. 200.10

=0,94574 (m) = 0,95 (m)

Trong d6 n =30: Chi€u day tam 16t dudi gong dudi 2H, 1a khodng

cach t6i thi€u tir gong dén ndp thing, thi€t k€ sao cho dam bdo dat

dugc cac s xuyén, day dan ra, bd di€u chinh dién &p.

6. Cac kich thudc clla canh séng
C =10mm, b =3000mm
a=2,5.C=2>5.10=25mm
H.,=H-0,1=0,95-0,1=0,85 (m)
7. B& mat buc xa cla vach canh séng

M,.=[2(a-B)+n{B+2b107)[H

bxs S

= [2(0,86-0,34) + 1 0,3430010°) 0,85
= 3,39 (m?)
8. Chi€u dai khai tri€n mét budc canh séng

%ﬁa—%%(t—c)+ﬂ%ﬁ.10'3

= (2b+t-0,34C) 107

1

Vi t: chiéu dai mOt budc séng
t=(a+c+20). 107
= (25 + 10 + 2.0,8).10° = 0,0366
- 1,=(2. 300 + 36,6 — 0,43.10).10°
= 0,6323 (m)

9. SO luong canh séng
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2{a-B)+ng_ R2{0,86-0,34) + 10,345
t - 0,0366
=57,58 ¢,nh =58 c nh

m —

10. B& mat doi luu clia vach thung canh séng

Ma = m. L.. Ks. Hs

b 00
VéiKszl-a_Zzl_EBH _Hzs = 0,242
190 190 190

— Mas = 58. 0,6323. 0,242. 0,85 = 7,54 (m?*)
11. B& mat hinh hoc cla nap thung

M, =g b, (1 b))

V&ib, =B +2b, = 0,34 + 2. 0,6 = 1,54 (m)
(VGi b, = 0,6m)
l,=A+2b,=0,86+2.0,6 =2,06

_Onl,54

[ 2
5 1,54(2,06—1,54) =2
Mgy T Ik
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12. B& mat birc xa toan phan cla thing canh séng
Mix = Mbxs + M + 0,5. M,
=3,39+0,1t. m+ 0,52 =4,6m’
13. B& mat doi luu toan phan cUa thiing canh séng
Ma = Mas + M + 0,5 M,
=7,54 +0,1. 0,0366 . 58 + 0,5. 2
= 8,75 (m?)

V3Gi M, = 0,1 tm (m?)

14. Nhiét dO chénh trung binh clla mat ngoai 6ng doi luu véi khong

khi.

_01,05p, +p,) O° [1,05(2067,34+337,065) 0"
M, +25M .0 [0 284,6+258,75

S

tk

O

(V6ik = 1,05)
= 30,83°C.

15. Nhiét d0 chénh clia dau sat vach thung so v&i thung:

k{p,+p,)0"
8. =k ———"1] 0,165
g DMa [
(1,05 { 337,065+ 2067,34) (I~
= 10,165.3 0
B 8,75 B

= 4,94(°C)
16. Nhiét dO chénh clia dau so v&i khong khi.

Q'ak = Quar + Qu (OC).
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= 4,94 + 30,83 = 35,77 (°C).
17. Nhiét dO chénh clla 16p dau tréno v@i khong khi phai dat tiéu

chudn (£ 50°C).
Qu = 0 (Q%+ Qu)= 1,2 . (4,94 + 30,83) = 42,924 (°C) < 50°C.

18. Nhi€t dd chénh clia day quan ddi v6i khong khi phdi dat tiéu

chudn.
- O day quén ha ap:
Qox, =Qoaw, TQ & =5,922 + 35,77
= 41,692°C < 60°C.
- O day quan cao ap:
Qox, =Qoaw, TQ @ =5,2657 + 35,77
= 41°C < 60°C.
7.3. XAC PINH SO BO TRONG LUONG RUOT MAY, VO MAY, DAU.
1. Trong luong mOt may (trtt ndp may).
G:= 1,2 (Ggq + G) (kg)

= 1,2 (30,06 + 0,9045 + 44,948 + 0,0385 + 197,505).

u

328,1472 (kg).
Gaq: 12 trong lugng toan bO day quan va day dan ra.
G:: 1a trong lugng cUa 15i sat.

1,2: 1a hé s6 k€ dén trong luong rudt may dugc ting thém do cach dién

va cac két cdu khac.

2. Thé tich thung dau.
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B2 O
V.= |:‘|—+(1_B)Blj'I
04 0

010,33764° O
- D%+ (L~ 0,33764)0,3376470,95
0

= 0,2975 (m?).

3. Thé tich cUa rudt may.

V — i = M — 0 0566 3
- yr 5,8 ‘103 - Y (m )
4. Thé tich culia canh song.
Vs = 58

2

1107

10°° D58.O 85
(] ’

0 TiC
€.b—c)+
0 8 0

0. 0O By
(8, =10(300-10)10° +
0 O

Ves = 0,145 (m°).
5. Trong luong dau.
Ga=1,05[Vi- V: + Vgl. Yasu
= 1,05 [0,2975 - 0,0566 + 0,145] . 0,9 . 10°.

= 364 (kg).
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PHAN CHUYEN DE

TiM HIEU CONG NGHE MOT CUA CONG TY LIEN
DOANH CHE TAO BIEN THE ABB

Trong nhitng nim gan day cong ty lién doanh ché tao may bié€n ap
ABB da dua vao Viét Nam mOt sO cong nghé mdi ap dung cho mdy
bién ap phan ph0i va da dat dugc mot s6 hiéu qua dang k€. Sau day t6i
xin gidi thiu va phan tich mdt s& Uu nhugc di€m cla ching.
1. MACHTU

Cong ty ABB dugc trang bi mdy cat ton tu dOng theo chudng trinh
c6 khd ning cat chéo géc cac 14 ton vGi cac goc cat tuy y. KEt cdu ghép
cac 14 ton thanh 16i & cac géc dugc ghép moi ndi nghién nén gidm dugc
tOn hao khong tai.

Xét trueOng hgp may khong tai ta co:

- Theo c6ng thUc (5-19) cUa tai liéu “Thi€t k& may bi€n ap dién
luc” ta co:

Pr+ P
P = Kyp. K. Kep. K [Pe. Gt + Py (Gg — K. Gy) + El

.Gy (Ku . K’y

+ 2 Px. Nk Ti]
= Kgp. P,O.

Vi Ky, dugc xac dinh theo bang 43 — “Thiét ké may bién ap di€n
luc” thi:

Vi m6i n6i thang: Ky, = 1,9.
VGi moOi n6i nghiéng: K,, = 1,28.

Tuong tu nhu vay vGi cong sudt tir hoa khong tai Qo ta c6:
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Qo = Kgi. Q%0
Pap Ung ti€n dO viéc sdn xuat theo don dat hang cla khach hang.
Tén nha may dugc nhap tU mot sO nudc tu ban phét tri€n nhu Nhat,
Thuy Dién hodc MY cé chiéu day 0,27 thubc loai ton can ngudi bat
dang hudng.

Viéc thi€t k€ tiét dién cla tru khong phdi 1a hinh tron nhu théng
thudng cac nudc khac van 1am ma 1a hinh Ovan, rat it bac. Uu diém cla
loai mach tu ki€u nay 1a don gidn do it ¢ 14 ton va khong phlc tap khi
ghép thanh 16i, tao dugc cac ranh dau 16n trong 16i. Nhugc di€ém cla loai
nay 1a hé s6 1ap day thap, viéc tan dung khong gian trong may khong
triét d€ nén chi phi day dong sé ting lén. Theo ki€u nay rat cé 10i trong
cong nghé san xudt may bi€n ap phan phoi theo hinh thic dat hang vi
nang sudt cao, thdi gian ché tao ngan.

Viéc ghép mach tU & day ciing c6 di€m khac vGi 10i ghép kinh
dién trudc day. Mach tir ¢ day dudc ghép ding (trudc day van thudng
ghép & trang thai nam ngang) nén khong phdi ghép truGc gong trén va
khong th€ nham 1an vi néu ghép 1an 14 ton sé khoéng vao dugc. Chinh vi
phuong phap ghép ndy ma ning suat ghép sé tang 1én do b dugc thao tac
ghép gbng trén va thao ra ghép lai khi 1ap cudn day. Ngoai viéc ting ning
suat ra ki€u ghép nay ciing han ché dugc ton hao khéng tai do su vO,
dép g0, thao ra 1ap vao lam bién tinh va trdy xudc son cach dién cla cac
la ton silic.

L5i dugc ghép trong mOt dO g4 nén ghép dén dau chat dén day
nén viéc giam sat khe hd clia cic mOi noi rat dé dang. Cung vdi viéc cat
ton trén may tu dOng c6 db bavia thap, hé sO ép chat cao day ciing 1a mOt
y€u t0 1am cho dong khéng tai gidm rat nhi€u so vdi tiéu chudn Viét

Nam hién nay (bang 1/3 d€n mot nra).
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Cu0i cling 1a viéc ép mach tU ciing da c6 nhing thay dGi so vdi
cong nghé Viét Nam. Mach tu dugc ép gilt nhO mOt 16p nhua mong
quét 1én trén b€ mat ngoai. Gilta cac 14 t6n bay gi0 ciing c6 mot 16p nhua
mOng nén cic 14 tén dugc lién k&t chat ma khong can phdi ép gilta bang
dai hodc chén bang gb. Cong nghé nay c6 uu di€m lam cho tGn hao sat
gidm vi cac 14 t6n khong bi bi€n tinh do ép qua chat hodc do dot 10.
Nhugc di€m cla cong nghé nay 1a khi can stra ch(ta mach tUr sé gap
phdi kho khin do phai g& 18p nhua nay.

2. DAY QUAN.

Su doi mdi trong cong nghé ché tao day quan cG cong ty ABB thé

hién trong cac khia canh sau:

- Pau tU may quan tu dOng c6 diéu khi€n theo chuong trinh. V&i
viéc si dung may quan day ki€u ndy ning sudt quan day ting, chat
lugng quan On dinh tuy nhién chG yéu quan hai loai day quén chu yéu
la day quén hinh tru nhi€éu 18p day dan tron va day quan tU bing dong
tUc chi quan cadc may bién 4p phan phoi cG khong 16n.

- SU dung ki€u day quan tU bing dong. Theo phuong phép nay céc
culn day ha ap it vong, c6 ti€t dién 16n c6 thé quan tUr cac bang dOng
tam c6 chiéu rOng bang chi€u cao cudn day. Nhu vay trong trudng hop
nay chiéu cao mOt vong day diing bang chiéu cao ddy quan. BOng dugc
st dung & day la dong cuOn M1 tran (chua cach dién). Khi quan thuong
nguoi ta quan cung v&i mot bang cach dién c6 chi€u rOng 16n hon mot
it. Quan theo phuong phép nay thuc chat 1a quan theo ki€u dong tam
(vong sau chOng lén vong trudc). Tam cach dién déng vai tro 1 cach dién

vong day.
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- B€ 18y dau vao va ra cla culn day ngudi ta han vao dau va cu0i
bang dOng céc thanh dOng (thanh céi). Viéc han mdt thanh c4i déng cé
ti€t dién tap trung 16n vao mot 14 d6ng mAng dugc thuc hién bang thiét
bi han h6 quang trong khi bdo vé (CO,) d€ ddm bdo cho 14 dOng khong
bi qua nhiét va chdy.

- Cach dién dung trong trudng hop nay la gidy cap hodc gidy dién
thoai c6 chi€u day khac nhau dugc in 1én mOt 16p nhua cach dién. Sau
khi quan xong dem gia nhi€t 18p nhua nay chdy ra va dinh vao tdm dong
lam thanh mOt kh6i dong nhat, vira ddm bdo c0 tinh tO6t vira ddm bdo

tod nhiét tot.

Uu di€m cUla ki€u day quan nay 1a don gidn trong cong nghé ché
tao, luc ngan mach phan bo déu nén dd bén dién dOng cao. Ngoai trlr
viéc han thanh cai dong vao tdm mong can c6 thiét bi cong nghé dat téin
ra vi€c quan cudn day nay c6 ning sudt cao hon nhi€u so vGi ki€u day
quén hinh tru, day dan ch{t nhat hodc day quan hinh xoan. Viéc in cac
dam nhua 1én gidy cach di€én khong kho.

Nhugc di€ém cla ki€u day quén nay la tdn nhiét khé nén dé bi
néng cuc b néu sO vong day cla day quan nhiéu. Viéc slra chita ciing
sé kha phUc tap vi phdi lam sach 16p nhua va 18p gidy trén tam dOng.

Pham vi Ung dung cUa loai ddy quan ndy tuong dOi rOng. Pham vi
Ung dung chU yé€u bj giGi han d0 day cla tdm dong. N&u tam dOng
mO&ng qua khi han vao thanh cai dong san xudt khé, dé bi chay, tan nhiét
sé khé khin hon, théng thuOng chi€u day tam dong khoéng nhd qua
0,1mm. Thong thudng ki€u day quan nay c6 th€ ap dung cho cac may c6
dién ap 0,4KV, cong suat tu 20KVA dén 300KVA.
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3. VO MAY BIEN AP.

VO mdy bi€n ap phan phoi dugc lam theo ki€u c6 nhi€u canh tan
nhiét “mui khé€”, khong c6 binh gidn ddu va Ong phong nd. Coéng nghé
ché tao loai vO nay don gidn va rat dé tu ddng hoa. Ngudi ta sdn xudt
cac tam thép ki€u “mui khé” c6 chiéu rOng va chiéu dai bat ky, tuy theo
vO 16n hay cao bao nhiéu thi cat va han lai cho dd. Nhu vy cong nghé
chU yé€u trong ché tao vO thiing nay 1a ép d€ tao canh tdn nhiét trén ton
va cong nghé han. Vi ton mAng va d€ ddm bdo han kin dau nén & day
ngU0i ta 4p dung cong nghé han hd quang trong khi bdo vé.

May bién 4p st dung loai v& nay c6 dac di€m la khong can binh
gian dau (binh dau phu) vi khi néng 1én luong dau nd ra dugc chira hét
vao cac canh tan nhiét lic ndy ciing nd ra do tdng 4p sudt. Khi may ngudi
luong dau gidm, 4p sudt trong thung ciing gidm va canh tdn nhiét lic nay
ciing thu lai nhu cii. Nhu vay dau dugc nap day va trong binh khéng cé
khong khi nén hoan toan loai trlr cac hién tugng hiit 8m, oxy hod dau
nhu van thudng xay ra trong cdc may bi€n &p théng thuOng.

Viéc nap dau vao mdy bi€n ap & cong ty ABB dudgc thuc hién
bang céc thi€t bi nap dau chan khong,sau khi may bién ap dugc say khd
cling trong 10 sdy chan khong.

V6i tat cd nhimg cdi ti€n da néu trén cong ty ABB da thu nhd
dang k€ cac may bi€n ap phan phoi hién dang dugc san xuat tai nha may

cUa cong ty.
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TAI LIEU THAM KHAO

1. Thi€t ké may bi€n ap dién luc
Phan TU Thu - Trudng Pai hoc Bach Khoa Ha NOi - 1985
2. Giao trinh May dién.

Vii Gia Hanh, Tran Khanh Ha, Phan T(* Thu, Nguyén Vin
Sau - Tap 1. Trudng Pai hoc Bach Khoa Ha NOi - 1998.

3. May dién

Vil Gia Hanh, Tran Khanh Ha, Phan TG Thu - Tap 1. NXB
Khoa hoc ky thuat - 1999.

4 . Thi€t ké may bi€n ap.

Phan T’ Thu - Truong Pai hoc Bach Khoa Ha NOi - 1067.
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MUC LUC

Trang

LOT NOLDAU....eeeeeeeeeeeresssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssossessessosses 1
LOI NOI D AU. ..ottt eteeeeeeeeseseseseeaesesesessssesansaes 1
CHUONG T:.vvvieeeeeeeeeeeceeeeeoceecaooseeosseosasssssssnsns 3
KHAI NIEM CHUNG VE THIET KE MAY BIEN AP.....civeveeeencens 3
1L DAl LUONG « ottt vvvetessssnssssssssnseeeens 3
1.2. DINH NGHA VA NGUYEN Li LAMMEC............ 5
1.3. CACPAI LUONGPDINHMJIC.........vvvnnnnnnn 7
1. Dung lugng hay cong suat dinh mic Sdm............. 7
2. Dién &p day so cap dinh mac: Uldm.................... 7
3. Dién &p day th& cap dinh mic: U2dm.................. 7
4. Dong dién day dinh mic so cap 11dm va th& cép
174 ¢ [ o' T 7
5. Tan SO diNh MUC HZ. covviieiiee e 8
1.4. SU DUNG VAT LIEU TROI\KECHE TAO.....ivicivriannnes 8
1.5. CAC KET CAU CHINH CUA MAY BIEN AP....ovveeeenn 10
1. LOi sat va cdc két cdu cla NO...ovvvvvvvieiiiiann, 10
2. DAY QUAN. oot 11
3. Hé théong lam lanh va vO May......ccccoceeeininnnnnn, 11
1.6. MUCDICH YEU CAU VA NHIEMVU..........¢ccc00eees 12
1. Xac dinh cac dai lugng co ban........ccoeevininnnen. 12
2. Tinh todn cac kich thudc chu yéu.......c............ 12
3. Tinh todn day quan CAva HA.........ccoeeviieinnnnnnn, 13
4. Tinh todn NGaN MAch. ........ccoveiiiiiiiiie e, 13
5. Tinh todn cudi cung vé hé théng mach tu va
tham s6 khong tdi cla may bién ap.......ccoevevennenn. 13
6. Tinh todn nhiét va hé théng lam ngudi may
DB AP i 13
7. Tinh todn va lua chon mot s6 chi tiéu két
CAU. oot e 14
cHUONG II: TINH TOAN cAc kKicH THUOc cHU YEu cUa MAY BIEN
AP i i v e e eeeoeceoeeeesesesesessesesesessssesaseseseasansssns 15
2.1. XAC DINH DAl LUONG CO BAN.....ccvvvvrsnsnsnnnnnss 15
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2.2. CHON CAC SO LIEU XUAT PHAT VA Ti NH CAC Ki CH

THUOGC CHU YEU.....ovviiiinrrnnnnnnnsennnnnnses 16
CHUONG III: TINH TOAN DAY QUIT(N .......................... 27
3.1, TINHTOANDAY QUANHA . .....ovvvnnnnrennns 27
3.2. DAY QUAN CA . ..oviiiinrrnnnnnnnsennnnnnnns 30
CHUONG IV: TINH TOAN CAC THAM SO NGAN MACH.............. 36
IV, TON HAO .ot v i iiiteerninnnnnsesrssnnnnnnnnss 36
1. Trong lugng day quan bang doéng cla cad day
qUAN HA VA CA ..o 36
2. T6n hao chinh (dONQG). .ccooviiiiiiiiiiiiieiiee e, 36
3. T6n hao phu (dong). ............ e 36
4. T6n hao chinh trong day dan ra...........cccceeeun.... 37
5. Tén hao trong vach thing dau va cac chi tiét
kim loai khac (Pt) tinh gan dung theo. ............... 38
6. Ton hao ngan mach toan phan............cccccccveeeenn. 38
7. Mat do dong dién trén bé mat day quan.......... 38
4.2. DIEN AP NGAN MACH ......ccctviinemmmmmsnsnsssnsnnnnnnnas 39
1. Thanh phan tac dung........cccooiviiiiiiiiiiiiiiieeeiiieeeeenn, 39
2. Thanh phan phan khang. .......cccooviiiiiiiiiiiiieeiinn, 39
3. Dién &p ngan mach toan phan Ig.........ccoceeie 39
4.3. TINH TOAN LUC CO HOC KHI NGAN MACH........... 39
1. Dong dién xac lap NQan mMach. ......cccoeevevvivnnennnn, 39
2. Dong dién ngan mach cuc dai tdc thoi. ........... 39
4. Ung suat nén trong day quan HA. .o 40
5. Ung sudt nén trong day quan CA.......ccccceeerennn. 41
6. LUC Chi€U TrUC: woiiiiiiiiii e 41
CHUONG V: TINH TOAN cuO1 cine VE HE THONG MAcCH TU...... 42
CHUONG VI: TINH TON HAO VA DONG KHONG TAI............... 46
CHUONG VIII: TINH TOAN NHIET..........ciuienunnennnnnnn. 49
7.1. TiNH TOAN NHIET CUA DAY QUAN..........c0crennnrens 49
1. Nhiét do chénh trong long day quan véi mat
aTo T - W o U = T o Lo TP 49
2. Nhiét do chénh gira mat ngoai day quan doi
LY7o I o - TV 50
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3. Nhiét dé chénh trung binh cia day quan VGi

dau.............. JETPT STPT P e 50
7.2, TINHTOMAN NHET CUATHING . .. oo v v vvenenn s 50
7.3. XAC PINH SO BO TRONG LUONG RUOT MY, VO
Y N 7 » X ¥ 56

PHAN CHUYEN DE .. otitttneeeeieeeeeeneeeennnaaaennananns 58

TiMm HIEU coNG NGHE MOI cUa coNG TY LIEN DoaNH cHE TAo BIEN

THE BBB. .. revettennneeeennnneeeennneeeennneeeennnneeennns 58
L. MCHTU....... ittt nnnnrannnsnnnnsnnnssnns 58
2, DAY QUAN ....oveiiinnrnnnnnennnnnsnnnnnnnnns 60
3. VO MIYBIENAP. . ....ooiii i iiiiieennnnnnnnns 62
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