CHUONG 4 TINH CHON CONG SUAT BONG cO
CHO HE TRUYEN PONG PIEN (2 tiét)

4.1 Nhirng van dé chung

Nguén dong luc trong mot hé thong TDD 1a dong co dién. Cac yéu cau ki thuat, do tin
cdy trong qua trinh lam viéc va tinh kinh té cia HT TDD phu thudc chinh vao sy lya chon
dung dong co dién va phuong phéap diéu khién dong co.

Chon mot dong co dién cho mot HT TDD bao gdm nhiéu tiéu chuan phai dap tng:

- Pong co phai c6 di cong suat kéo.

- Téc do phu hop va dap ung duoc pham vi diéu chinh tdc do v6i mot phuong phap diéu
chinh thich hop.

- Théa man cac yéu cau mo may va ham dién.

- Phu hop véi ngudn dién nang str dung (loai dong dién, cap dién 4ap...).

- Thich hop véi diéu kién lam viéc (diéu kién théng thoang, nhiét do, do am, khi doc

hai, bui bam, ngoai tro1 hay trong nha...).

Tai sao phdi chon diing cong suit dong co?

Viéc chon ding cong sudt dong co c6 y nghia rat 16n dbi véi hé TPD. Néu nang cao
cong suat dong co chon so véi phu tai thi dong co s& kéo dé dang nhung gia thanh dau tu ting
cao, hiéu sudt kém va 1am tut hé s6 cong sudt cose cua ludi dién do dong co chay non tai.
Nguoc lai néu chon cong suit dong co nho hon cong suit tai yéu cau thi dong co hoic khong
kéo noi tai hay kéo tai mdt cach nang né, dan téi cac cudn day bi phat néong qua mic, lam

giam tudi tho dong co hodc 1am dong co bi chay hong nhanh chong.

Chon céng suit dpng co nhuw thé nao?

Viéc tinh cong suat dong co cho mot hé TPP phai dua vao su phat nong cac phan tir
trong dong co, dac biét 1a cac cudn day. Mubn vay, tinh cong sudt dong co phai dya vao dic
tinh phu tai va cac quy luat phan bd phu tai theo thoi gian. Pong co duoc chon diing cong suat
thi khi lam vi¢c binh thuong cling nhu khi qua tai & mic cho phép, nhi¢t do dong co khong
duoc ting qua tri s6 gii han cho phép tep.

4.2 Phat néng va ngudi lanh cia dong co
t
Khi may dién lam viéc, phat sinh cac ton that AP va ton that ning luong AW = JAPdt .
0
Tén that ndy s& d6t nong may dién.
Dbi véi vat thé dong nhét ta co quan hé:
APdt = Cdv + A.Av.dt

Trong d6:  Av - La nhiét sai gitta may dién va nhiét ¢ méi truong 0°C.

C - La nhiét dung ctia may dién, la nhiét lugng can thiét dé nang nhi¢t do

cta may dién 1én 1°C.
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A - La hé s6 toa nhiét (W/do) phu thudc vao téc do truyén nhiét ciia khong
khi [am mat may dién (& may dién c6 quat lam mat, h¢ s6 A phu thudc vao tde do quay).
Gidi phuong trinh ta nhén duoc:
Av = Av(0) + [AV., - AV(0)].(1 - €.
Trong d6: Av(0) - La nhiét sai ban dau.

AV, - La nhiét sai on dinh. AV = %

© - La hang s6 thoi gian phat nong (s).

4.3 Cac ché do 1am viéc clia truyén dong dién

Can cr vao dic tinh phat néng va ngudi lanh cia may dién, nguoi ta chia ché do 1am
viéc cua truyén dong thanh 3 loai: Dai han, ngin han va ngan han lap lai.

a) Ché dé dai han: Do phu tai duy tri trong thoi gian dai, cho nén nhiét d cua dong co
du thoi gian dat t6i tri s6 on dinh.

b) Ché do ngan han: Do phu tai duy tri trong thoi gian ngan, thoi gian nghi dai, cho nén

nhiét do dong co chua kip dat t6i gia tri 6n dinh va nhiét d6 dong co s& giam vé gia tri ban

dau.
P A Av
Pl av p
C
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Avgg
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t
0 -— tlv
Hinh 4.1 - Ché d6 1am viéc dai han. Hinh 4.2 - Ché d6 1am viéc ngan han.

¢) Ché dé ngdn han Idp lai: Phu tai lam viéc c6 tinh chét chu ky, thoi gian lam viéc va
thoi gian nghi xen ké nhau. Nhiét d6 dong co chua kip ting dén tri s6 6n dinh thi duogc giam
do mat tai, va khi nhiét 46 dong co suy giam chua kip vé gia tri ban dau thi lai ting 1én do ¢
tai. Do vay ngudi ta dua ra khai niém thoi gian déng dién tuong di:
€% = 2 100%
! c.ky
Trong do: ty, : La thoi gian lam viéc c6 tai.

teky = tiv T togni : La thoi gian ciia mot chu ky.
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4.4 Tinh chon cong suit dong co cho nhirng truyén dong khong diéu chinh toc dd

Pé chon cong suit dong co, chiing ta can phai biét do thi phu tai Mc(t) va Pe(t) da quy
ddi vé truc dong co va gia tri tdc do yéu cAu.

Tu biéu dd phu tai, ta tinh chon so by dong co theo cong sut; tra & trong sb tay tra cuu
ta c6 ddy du tham sé ciia dong co. Tir d6 tién hanh xay dung d6 thi phuy tai chinh xac (trong
cac ché d¢ tinh, khoi dong va ham).

Dua vao db thi phu tai chinh x4c, tién hanh kiém nghiém dong co da chon.

4.4.1 Chon cong suat dong co 1am viéc dai han

Dbi voi phu tai dai han co loai khong doi va loai bién doi.

a) Phu tai dai han khong doi:

Pong co can chon phai c¢6 cong suit dinh miic Py > Pe va @gm phit hop véi toe do yéu
cau. Thong thuong Pgn = (1+1,3)P.. Trong trudong hop nay viéc kiém nghiém dong co don

gian: Khong can kiém nghiém qua tai vé momen, nhung can phai kiém nghiém dicu ki¢n khdi

dong va phat nong.
M, A P,
M, M,
My
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a) b)

Hinh 4.4 - D6 thi phy tai: a) Phu tai dai han khong d6i; b) Phu tai dai han bién d6i.
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b) Phu tdi dai han bién doi:
Dé chon duoc dong co phai xuat phét tir @6 thi phu tai tinh ra gia tri trung binh cta

momen hodc cong suat.

2P,
0
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DMy,
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0

0

M

th

Pong co chon phai ¢6: Mgy, = (1+1,3)Myp hodc Py, = (1+1,3)Py.

Diéu kién kiém nghiém: kiém nghiém phat néng, qué tai vé moémen va khoi dong.

4.4.2 Chon cong suat dong co 1am viéc ngin han

Trong ché do 1am viéce ngén han c6 thé sir dung dong co dai han hodc str dung dong co

chuyén dung cho ché dd lam vi¢c ngan han.

a) Chon dong co dai han lam viéc voi phu tai ngcfn han:

Trong truong hop khong c6 dong co chuyén dung cho ché d6 ngin han, ta c6 thé chon
cac dong co thong thuong chay dai han dé 1am viéc trong ché do ngrfm han. Néu chon dong co
dai han theo phuong phap thong thuong c6 Py = (1+1,3)P, thi khi 1am viéc ngin han trong
khoang thoi gian t;, nhi¢t d§ dong co mai tang tdi nhiét d6 t; da nghi lam viéc va sau do6 ha
nhiét 46 dén nhiét d6 moi trudng T,y RS rang viée nay gy lang phi vi khong tan dung hét kha
nang chiu nhiét (t6i nhiét do ts4) ctia dong co.

Vi vay khi dung dong co dai han dé lam viéc & ché do ngén han, can chon cong suit
dong co nho hon dé dong co phai 1am viéc qué tai trong thoi gian dong dién ti,. Pong co s&
tang nhiét do0 nhanh hon nhung khi két thuc thoi gian lam viéc, nhi¢t do cua dong co khong
duoc qua nhiét do tsq cho phép.

Nhu vay, dé chon dong co dai han lam vi¢c vi phu tai ngén han, ta phai dya vao cong
sudt lam viéc yéu cau Py, va gia thiét hé sd qué tai cong sudt x dé chon so bd cong suat dong
co dai han (P, = X.Pgm hay My, = x.Mgp). Tt do co thé xac dinh dugc thoi gian lam viéc cho
phép cua dong co vira chon. Viéc tinh chon d6 dugc 1ap lai nhiéu 1an 1am sao cho t;, tinh toan

<ty yéu cau.

b) Chon dong co ngcfn han lam viéc voi phu tai ngcfn han:
Pong co ngan han duoc ché tao co thoi gian lam viée tiéu chuan 1a 15, 30, 60, 90 phit.
Nhu vay ta phai chon ty, = tehyin Va cOng suét dong co Pam chon = Piv hay Mam chon = Miy.
Néu tyy, # tenui, thi so bo chon dong co co tepyin va Pam gén Vo1 gia tri t, va Pyy,. Sau do xac
dinh tdn that dong co AP4y, vOi cOng suit va APy, véi P,. Quy tac chon dong co la:
1—e™/"

1 — e_[LI’ T v

APgm >

Dong thoi tien hanh kiém nghiém dong co theo diéu kién qué tdi vé modmen va mdémen

khéi dong ciing nhu diéu kién phat nong.
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4.4.3 Chon cong suat dong co 1am viéc ngin han Lip lai
Ciing tuong ty nhu trong truong hop phu tai ngén han, ta c6 thé chon dong co dai han
lam viéc v6i phu tai ngén han 13p lai, hodc chon dong co chuyén dung ngrfm han lap lai.
bong co ngén han 1ap lai, duoc ché tao chuyén dung c6 do bén co khi cao, quan tinh
nho (dé dam bao ché do khoi dong va ham thudng xuyén) va kha ning qua tai 16n (tir
2,5+3.5). D@)ng thoi duge ché tao chuin véi thoi gian dong dién €% = 15%, 25%, 40% va
60%.
Pong co duoc chon can dam bao 2 tham sd:
Pam chon = Prv
€%dm chon phu hop véi €% lam viéc.
Trong truong hop €% khong phu hgp voi €%dm chon thi can hiéu chinh lai cong suit
dinh muc theo cong thic:
&, %
EY0 g chon

Pim chon — Py

Sau do6 phai kiém tra vé momen qua tai, momen khadi dong va phat nong.

Chon dong co dai han lam viéc o ché do ngcfn han lap lai:

Truong hop nay, dong co chay dai han dugc chon vdi cong suét nho hon dé tan dung
kha nang chiu nhiét. Pong co chay dai han duoc coi 1a c6 thoi gian dong dién tuong dbi 100%
nén cong suét dong co can chon sé la:
g, %

Pdm.chgn =Py
100%

4.5 Tinh chon cong suat dong co cho truyén dong cé diéu chinh toc dd
Pé tinh chon cong suit dong co trong trudng hop nay can phai biét nhitng yéu cau co

ban sau:

a) Bdc tinh phu tai Py(®), My (®) va d6 thi phu tai: P(t), M(t), o(t);

b) Pham vi diéu chinh téc d0: ®max VA Omin.

¢) Loai dong co (mdt chiéu hodc xoay chiéu) du dinh chon.

d) Phuong phap diéu chinh va bo bién doi trong hé thdng truyén dong can phai dinh
hudng xac dinh trudec.

Hai yéu cau trén nhim xac dinh nhiing tham sb Pyemax va Meymax. Vi du ddi vai phu tai
truyén dong yéu cau trong pham vi diéu chinh, P = hang s6. Ta c6 cong suat yéu cau cuc dai
Pmax=Pam = const, nhung mémen yéu cAu cuc dai lai phu thugc vao pham vi diéu chinh

P

dm

Mmax=

.

Dbi v6i phu tai truyén dong yéu ciu trong pham vi diéu chinh M = const. Ta c6 cong

suat yéu cau cuc dai Pyax=Mam.Omax.
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Hai yéu ciu vé loai dong co va loai truyén dong c6 ¥ nghia dic biét quan trong. N6 xéac
dinh kich thudc cong suét lap dat truyén dong, boi vi hai yéu cau nay cho biét hiéu suit truyén
dong va dic tinh didu chinh Pg(®), Mg(®) cua truyén dong. Thong thuong cac dic tinh nay
thuong phit hop véi didc tinh phu tai yéu cau Pyo(o), My(o).

Tuy vay c6 truong hop, ngudi ta thiét ké hé truyén dong c6 dic tinh diéu chinh khong
phut hop chi vi muyc dich don gian céu trac diéu chinh.

Vi du: Dbi véi tai P = const, khi st dung dong co mdt chiéu, phuwong phap diéu chinh
thich hop 1a diéu chinh tir thong kich tir. Nhung ta ding phuong phap diéu chinh dién p phan
tng thi khi tinh chon cong suat dong co can phai xét yéu cau Mp.. Nhu vay cong suat dong

co luc do khong phai 1a Py, = Py ma la:

= D.Py/c

w
P1am = Mmax Omax = ——.P /e
) y

Nhu vy cong suat dit s& 16n hon D 1an so voi Pye.

Mit khac viéc tinh chon coéng suit dong co con phu thudc vao phuong phap diéu chinh
tbc d9, vi du cting mot loai dong co nhu dong co khong dong bd, mdi phuong phap diéu chinh
khac nhau ¢ dic tinh hiéu sut truyén dong khac nhau, phuong phap diéu chinh dién ap ding
Thyristor c6 hiéu sut thap so véi phuong phap diéu chinh tan s dung bo bién doi Thyristor.
Vi véy khi tinh chon céng suat dong co bat budc phai xét téi ton that cong sudt AP va tiéu thu
cong suat phan khang Q trong sudt dai didu chinh.

Do vay viéc tinh chon cong suit dong co cho truyén dong co diéu chinh téc do can gin

v61 mot hé truyén dong cho trude dé cé day du cac yéu cau co ban cho viéc tinh chon.

4.6 Kiém nghiém cong suit dong co

Viéc tinh chon cong sut dong co & cac phﬁn trén dugc coi 1a giai doan chon so bg ban
dau. bé khfmg dinh chic chin viéc tinh chon d6 la chép nhan duoc ta can kiém nghiém lai
viéc tinh chon do6.

Yéu cau vé kiém nghiém viéc tinh chon cong suat dong co gom cé:

- Kiém nghiém phat néng: Av < Avgy.

-Kiém nghi¢m qua tai vé momen: Mg deo > Memax

- Kiém nghiém moémen khdi dong:  Miq. deo = Mc mé may

Ta thiy rang viéc kiém nghiém theo yéu cau qua tai vé moémen va mémen khoi dong c6
thé thuc hién dé dang. Riéng vé yéu cau kiém nghiém phat nong 1a kho khin, khong thé tinh
todn phat nong dong co mot cach chinh xac dugc (vi tinh toan phat nong ctia dong co 1a bai

toan phuc tap).
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