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Khai niém:

May thUy luc 13 danh tlr diing d€ chi cadc may lam viéc
bang cach trao d6i nang lg|ong véi chat 10ng theo cic nguyén ly
thUy luc hoc noi riéng va co hoc chat 16ng néi chung.



MAY THUY LUC THO SO



1640 Ott6 Henrich: Bom pittong dau tién

> Nha bac hoc Nga LoménoxOp (1711-

1765): Dung 1i thuy€t co hoc chat 10ng

cdi tao guOng ng|6c nang cao hiéu suat,

cong suat dung trong cong nghi€p

> Nha bac hoc Ole(1707-1783):

Li thuyét co bdn vé tuabin
ng)&c noi riéng va cac mdy thly
luc canh dan néi chung 1751-
1754

>1831 Phuoc nay rén (Phap): Ché tao tuabin
nq)Gc dau tién

> XablucOp (Nga): Sang ché ra bom li tdm dau
tien



» GiucOpski (1847-1921), Trapplaghin (1869-1942), Pordtskua......
Sang tao li thuy€t dong chdy bao canh dan, hoan chinh 1i thuyét vé
mdy thUy luc



MAY THUY LUC NGAY NAY



PHAN LOAI THEO TiNH CHAT TRAO POI NANG LOIONG:
= DOng co thly luc: Thu ning 1010ng clla dong chat 10ng bi€n dbi thanh cO ning.
= Bom thUy luc: Truy€n nang 10|0ng cho dong chat 1éng.
> THEO NGUYEN LY TAC DUNG CUA MAY THUY LUC VO1 DONG CHAT
LONG:
= May thUy luc thé tich: trao dOi ning la)ong vOi chat 1dng theo nguyén 1y nén
chat 18ng trong mOt thé tich kin dg|di 4p suat thly tinh.
= May thly luc canh dan: dung canh dan trao dOi ning 10)0ng v6i dong chat 1dng.

% TRUYEN PONG THUY LUC: 1a t6 hop cac cO cau thly luc (k& ca may th(y
luc) d€ truyén cO nang tU b0 phdn dan dOng dén cac bd phan cong tac, trong dé cé su
bién d6i van tOc, luc, mdmen va bi€n dGi dang hay quy luat chuyén dOng:

«  Truyén dOng thUy dOng

«  Truyén dOng thUy tinh ( Truyén dOng thUy luc thé tich)
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Thong sO 1am viéc 1a nhing thong sO ki thudt bi€u th
kha
nang va dac tinh lam vi€c cla may thuy luc.

B6n thong s6 1am viéc co ban cla may thly luc:
1. COt ap
2. LOu 1q|0Ong
3. Cong suat
4. Hiéu suat



1. COt ap

Dac trang_ kha néng trao doi ndng 10\gng
cUa may thUy luc véi dong chat 10ng thé
hién bang mUrc chénh 1éch ning 100ng don
V! ] )
cUa dong chat 10ng & hai mat cat trg|0c
va sau mdy thuy luc.

COt &p cUa MTL la nang 1q/gng don vi cUa
dong chay trao d0i dg0c vai MTL

Trong do:
H: COt 4p MTL
H — e =Z —
e,: Ning 1010ng mat cat 16i ra MTL 5 a (g
e,: Nang 10/gng mat cat 10i vao MTL
p: Ap sudt cUa dong chdy H=H+ H,

v: Van tOc dong chdy '

pB _pA

O g



o: Hé sO diéu chinh dOng _ _ + Dy —Pa
néng Ht - (Z ZA)
Z: d0 cao B

H,: COt ap tinh MTL ’ ’



He COt dp dong




2. LAOWU LOIONG
Layu lojong 1a 10/0ng chat 16ng chuyén dong qua MTL trong
mOt
don vi thoi gian
Layu laong thé tich Q: m3/h, m%s, U/s
LQu lgiong trong 1q/0ng G: N/s, t/h

G=yQ

3. CONG SUAT

0 Cong suat thuy luc 1a nang 10/0ng
chat 1dng trao doi v&i may trong
mOt don vi thoi gian.

0Cong suat lam viéc cla MTL la
cong sudt trén truc cUa may khi lam
viéc



N,=GH=yQH

V@i bom N>N,, : N.=nN
V@i dOng co N<N_: N=nN,
n : Hiéu suat cla may thly luc



4. HIEU SUAT

Hiéu suat cla may thUy luc danh gia tOn that ning l0)0ng trong qua trinh trao
doi nang lajong v&i chat 10ng.

Ki hiéu T

C6 3 dang tOn that trong MTL:

-T6n luc: tOn that thUy that cOt ap cUa dong chdy qua may. Panh gia
bang hiéu suat thly luc:

C6 3 dang tOn that trong MTL:

-T6n that thly luc: tOn that cOt ap cUa dong chdy qua may. Panh gia
bang hiéu suat thUy luc:



Hién ta)ong xam thuc xdy ra do hién tg)gng chat 10ng
bOc hoi trong may.

Trong dong Chay, tai nhu‘ng ChO co ap suat gidm XuOng bé
hon mot tri s6 g0i 1a 4 ap suat tOi han sé hinh thanh mot
"mi€n" hodac mOt "ddi" chUa day khong khi hodc hai. Cac
mlen hodc dai nay di Chuyen dén khu vUc c6 ap suat 16n rOi
tUrc thoi bién mat. B&é mat vat liéu & gan noi triét tieu cac
mién hodc cc dai noi trén chiu tac ‘dOng rat manh cUa hién
taOng tang hoac glam ap suat (nq)éc va cuc bO) tri sO ting
hoac glam do co thé dat dén hang nghin N/cm? va d6 chinh 1a
nguyén nhan cla su pha hoai bé mat vat liéu. Toan b0 qua
trinh hinh thanh, phét tri€n va triét tiéu cAc mi€én khong khi,
dan de &c va cuc bd va pha hoai
bé matvat liéu dggc goi 1a hién taong Xam thuc khi thuc.

P
am thuc



Khi xam thUc :

e Dong chay bi gidn doan

e Gay tiéng On

e May bi rung

e Laulgong, cOt 4p va hiéu suat gidm
dot ngobt

® Kéo dai sé pha hong cac b6 phan may



PHAN 1. )
MAY THUY LU C CANH DAN

CHOIONG I: KHAI NIEM CO BAN VE MAY
THUY LUC CANH DAN

CHOIONG II: BOM CANH DAN
CHQIONG III: TUABIN THUY LUC



CHQIONG I: KHAI NIEM CO BAN VE MAY
THUY LUC CANH DAN

1.1 KHAI NIEM CHUNG

May thUy luc canh dan: 1a dang may thUy luc ding canh dan trao doi
ning 10)0ng vdi dong chat 16ng dg)Gi dang ning 1g)0ng thUy dOng.

MAYCANH S
O
DAN e
_ THUY
] TRUYEN Lue
BOM PONG —
QUAT TUABIN ’
\ J BIEN MO
J THUY LUC
_ = \ —_
](?l)l?;Itl ——— l\;lgt [ Tuhegin } HOP O
: phan THUY
N Bom Bom loai I‘I‘: Tua i xun
quat x
. ) hon bOom —_—
;;;;; h(]] O'I]g { q”a. Y- Tuabin
k ) khac
truc 1aju J Tuabi




Tuabin hgdng truc

Tuab
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hg6
ng
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BANH CONG TAC MAY CANH DAN

Trong may canh dan b0 phan quan trong va di€n hinh nhat 1a banh cong
tac. Banh cong tac dg)0c cau tao gOm cac bdn canh (canh dan) va cac bd phan cd
dinh chiing ( dia canh, moay0 ). BCT dq|0c lap ghép chat vGi truc khi 1am viéc quay
trong moi trg)Ong chat 18ng.

BCT bom Dong chay
quay trong lien tuc qua
chat 10ng BCT

CO nang tren
truc

Thé ning va dOng







BCT ly tam va hgGng tam

Chat 10ng chuy€n dOng qua BCT tUr
tdm ra ngoai hay tU ngoai vao tam theo
hgéng kinh.



BCT hqGng truc

Chat 10ng chuy€n dOng qua
BCT
theo pha|ong song song vOi truc



BCT tam truc —truc tam

Chat 16ng chuyén d0ng qua
BCT theo pha)ong hg)6ng tam ro6i
chuyén sang phgong hajéng truc
hay ngQ)0c lai.



BCT hagiGng chéo

Chat 16ng chuyén dbng qua
BCT theo phajong hq/Ong chéo



Gia thiét quy dao chuy€n dOng cUa cic phan tU chat
10ng

qua BCT:
Dong chdy qua BCT bao gbm cac dong nguyén tO nhaq)
nhau.
QuY dao chuyén dong tqdng d6i cUa cac phan t chat
10ng trong BCT theo bién dang canh dan.
Pbiéu kién:
BCT c6 sO canh dan nhi€u vo cling va moi canh méng
vO clng.
Chat 10ng lam viéc 1a chat 10ng 1i tq)éng ( khong nhot).



Tam gidcvan toc



1.2 Phagiong trinh co ban cua MTLCD
Su trao dOi ning 10)0ng dong chat 1éng v&i BCT qua su
tha
doi cac thgng sO dOng hoc cUa dong chdy.
1.Phg)ong trinh Momen
Bién thién mémen dOng 10/0ng cUa khoi chat 16ng
chuyén dOng qua BCT trong mOt don vi thoi gian dOi vGi
truc quay cUa banh cong tac thi bang tdng momen ngoai luc
tac dung 1én khoi chat 10ng dé doi véi truc, tlc 1a bang
momen quay cUa BCT.



Xét dong nguyén tO trong khoi chat 10ng chuyén dOng qua BCT
bom ly tam. Bién thién mémen dOng 100ng cla dong nguyén tO
chat 1éng trong mOt don vi thoi gian:

Momen ngoai luc tac dung lén truc quay:

V@i BCT tuabin mémen dOng 10)0ng cUa dong chdy giam
theo chiéu tUr 10i vao tdi 16i ra clla BCT. Momen tac dung lén
truc:

Phajong trinh mdmen dang tOng quat véi MTLCD:

Nhan xét: CO ning clla MTLCD trao d6i vOi chat 10ng lién quan
mat thi€t t&i cac thong sO dOng hoc cla dong chdy va kich



thqGc , két cau BCT.



2. Phgong trinh cOt ap

COt 4p cla MTL 1a nang lgong don vi cla dong chdy trao
doi dgoc v6i MTL. Chinh bang céng don vi clla mot don vi
trong 10)0ng chat 1éng trao dOi v3 may.

COt 4p li thuyét vo cung cUa mdy ( khéng tOn that, sO canh
nhiéu

vO cung)

Pay 1a phgjong trinh c0 ban ca MTLCD — Phajong trinh Ole



3. Y nghia phgyong trinh co ban MTLCD
Quan hé cOt ap cla dong chat 16ng vdi cac thong sO
d6ng hoc va hinh hoc cuia BCT.
Dang khéc cUa phgiong trinh co
ban: VOi bom:

Vi tuabin:



1.3 Luat tgiong tu' cla MTLCD

1. Cac tiéu chuan tq)Ong tu
Hai MTL tqjong tu phai thda man cac tiéu chuan tqong tu sau:
Tiéu chud@n tg)Ong tu hinh hoc

Hai may N(nguyéen hinh) va M( mo hinh) tqOng tu' hinh hQc
thi

chiing phdi dong dang:
— -
M - = .= = = const;
by, Ly A,
D, b, L.
S = Ao



Trong d6 A, — tiéu chudn tq)Ong ty hinh hoc



b. Tiéu chud@n tayong tu ddng hoc
Hai may thUy luc tgiong tu ddng hoc khi ching tqOng tu
hinh hoc va c4c tam gic van tOc tqong Ung cla dong chdy qua
hai m4y d6 dOng dang, nghia 1a ty 1€ gilta cac van tOc tqOng
Ung phdi bang nhau:




c. Tiéu chud@n tayong tu déng luc hoc

Hai may thUy lu‘c (@ ong tU ddng hoc khi chung tqong
tur dOng hoc ty 1é cUa cac luc tac dung len cac phan tU
tqong Ung cUa hai banh c6ng tac hoac cUa hai dong chay
bang nhau:

= A, = const
N
A, :tiéu chudn tgong tu dong luc hoc
Piéu kién trang thai dong chat 1dng trong hai may phai
nhq ’
nhau nghia la c6 ciing sO Raynon
Re,~Rey



2. Cac quan hé tgiong tu cua MTLCD

Lau lO]O‘ng
Ty sO lo]u 1g)0ng cUa hai MTLCD tq|0Ong tuf ty 1é bac ba
vOi ty sO dajong kinh BCT va ty 1é bac moOt vdi ty sO vong

quay.

b. Cotap
Ty s6 cOt dp cla hai MTLCD tq)0ng tu ty 1€ bac hai vOi
ty sO dgOng kinh BCT va ty 1€ bac hai vdi ty s6 vong quay.



c. Cong suadt:

Ty sO cong suat cla hai MTLCD tq)ong tu ty 1€ bac nam
vOi ty sO dgong kinh BCT, ty 1€ bac ba vdi ty sO vong quay
va ty 1é bac mOt vdi ty sO trong 10)0ng riéng cla chat
10ng lam viéc

d. Momen

Ty sO moémen cUa hai MTLCD tq)0ng tu'ty 1& bac nam vdi
ty sO dgiong kinh BCT , ty 1€ bac hai vi ty sO vong quay va
ty 1& bac moOt vdi ty sO trong 1a0ng riéng cUa chat 16ng 1am
viéc.



1.4 SO vong quay dac trang n, |

Thong s6 MTL mo6 hinh dac trang cho mOt hé théng MTL
(nhém cac MTL c6 dac tinh 1am vi€c va hi€éu suat nhg) nhau) :

H, = 1 m cOt chat 10ng

Q,=75Us

n, : SO vong quay trong mOt phiit

n. : hiéu suat ¢6 1gi nhat

MOt MTL tao ra phdi tgjong tu véi may mo hinh c6 sO

vong
quay dac trajng:

Trong do: n(vg/ph) , Q(m?3/s) , H(m) , N(kW)



Phan loai bom canh dan theo n_

Loai bom

Bom ly tam

Bom hq6ng chéo

n, thap

n, trung binh

ng Cao

Bom hq8ng truc

n

S

50 < n, < 80

80 <n, < 150

150 < n, <

300 300 <n, <500

500 <n, <1000

Hinh
dang
mat cat
cong tac

Ty 16
cac
dgOng

kinh

Hinh
dang

UOn cong hai chiéu
(mat
tru)

LOi vao ubn cong
3 chiéu (mat
khong gian)

UGn cong ba chi€u

(mat khong gian)

UGn cong ba chiéu
(mat khong gian)
Khong c6 vanh ngoai

canh dan

Dang
daong
dac
tinh




Phan loal tuabin theo ng

Loai tuabin n, Hinh dang mat cat BCT Dang | Ty 1@ cac kich thqdd SO Pham vi
canh dan canh cOt ng|6c H
dan Z st dung
D,/D, | byD, un)
Tuabin gao 10+50 Hinh gao - - 16+60 200-+2000
Tuabin ly <50 UbGn - - -
tam, hqdng cong hai
tam chiéu
(mat
try)
Tuabin tdm n, 50+1 0,60+
truc thap 50 0,75




0,08+ 17+ 120+
0,2 23 300



Loai tuabin n

Tuabin tdm  ng trung
truc binh
150+250
n, cao
250+400
Tuabin Loai  n thap
hqdng cinhcO0 350+
truc (n, dinh 550
350+950)
l‘lS
trung
binh
Loai
canh

Hinh dang mat cat BCT

diéu

Dang
canh dan

Canh
khong
gian

Ubn
cong ba
chi€u (

mat
khong

gian)
hinh mai

550+
750

Ty 1€ céc kich thg/Gc

D,/D, b,/D,
1,02+ 0,2+0,3
1,06
1,06+-1,1 0,3+0,4
1 0,35+
0,45
cheo 0,97+
0.98

S6
ce’lnh
dan Z

14+26

8+16

4+10

Pham vi
cOt ngdc H
st dung
(m)

50+120

20+50

2240

12+22

0,35+
0,45



4=8 5+12

Cao

chinh
dgoc s
750+

=

950




CHQIONG II: BOM CANH DAN
2.1 Cﬁng dung va phan loai bom

Khai ni€m: Bom 14 MTL bién doi co nang trén tryc thanh nang 100ng van
Chuyen chat IOng hodc tao ap sudt can thiét trong hé truyén dan thly luc.

Ung dung: rOng rii trong ddi s6ng, san xudt.

Phan loai :
Theo nguyén ly lam viéc

Bom canh dan: Bom ly tdm, bom ha|6ng truc ..

Bom thé€ tich: Bom banh roto, bom pittong ...

b. Theo cong dung:
Bom nqg)6c
Bom dau
Bom nhién liéu
Bom héa chat....
c. Theo cOt ap:
Bom cOt p cao
Bom cOt 4p trung binh
Bom cOt ap thap
d. Theo Iqju 1q)Ong:
Bom lgju 1g|ong 16n
BOm 1Qu 1g|0ng trung binh

BOm
pittong

Bom ly
tam

Bom
hgéng
truc



Bom laju 1g0ng Pham vi st dung cla cac loai bom théng dung
nho



So do hé thong bom canh dan

Z, : Chi€u cao hiit clla bom, chiéu
cao tU mat thoang bé huit téi truc
bOm

y : Chénh 1&ch do6 cao 10i vao va 16i
ra bOm

Z, : Chiéu cao ddy, chiéu cao tU
16i ra bom tGi mat thoang bé chta
Chiéu cao dang chat 16ng clla bom,
chénh 1é€ch dd cao gilra hai mat
thoang bé hit va bé chlra

Z=7 +y+Z,

p, : Ap sudt trén mat thoéng b€ hut
p, : Ap sudt tai 16i vao bom

p, : Ap suat tai 16i ra clla bom

p, : Ap sudt trén mat thoang bé chra
C : Chan khong ké

K, : Khéa trén Ong hiit

K, : Khéa trén Ong day



L : Dung cu do lqu 1g|Ong



2.2 Cac théng s6 co ban cua bom
Nam thong sO 1am viéc co ban clla bom
1. Lau 1qong Q
2. COt ap H
3. Cong suat N
4. Hiéu suat n
5. COt ap hut cho phép [H_, ]
2.2.1 Layu lgqyOng
Layu laong 1a lgong chat 10ng ma bom van chuyén
dgjoc trong mOt don vi thoi gian
Layu laong thé tich Q: m3/h, m¥s, l/s
LQu lgiong trong 1q)0ng G: N/s, t/h

X4c dinh laju 1g\0ng bom: Ong Venturi, tdm chan, thung
dong, can ...



2.2.2 COt ap

COt 4p bom 1a ning 1010ng don vi bom truyén dg|gc cho
chat 10ng.

Kihiéu H

Pon vi m (chat 16ng)

Trong do6 Th: tOn that ning 10)0ng trong Ong ddy va Ong
hut



Sh= Th,+ Sh,



Pac tinh cla hé thong- Pac tinh lg)Gi

Trong do:
H=H, + H,

H

4

H, = KQ?




2.2.3 Cong suat va hiéu suat

Cong suat thUy luc clla bom:
y: trong 10\0ng riéng, N/m> bh
Q: Lau lgong cua bom, m>/s
H: COt 4p toan phan bom, m

Cong suat trén truc bom:

n: Hiéu suat clla bom
Cong suat dong c0: N, = kN



2.2.4 Cot ap hut cho phép cua bom

COt ap huit cla bom 1a d6 chénh
ap suat gilta miéng hit bom va
mat thoang b€ huit.

Chiéu cao hiit cho phép clla bom:

Trong dé Ah: COt 4p chOng xam
thuc
[H,,]: COt ap chan khéng cho phép



2.3 BOMLY TAM

2.3.1 Khai niém chung

Bom ly tdm la mOt dang bom
canh dan, dong chdy trong viing banh
cong tac theo chi€u ly tdm

Qlu diém :
Chat 16ng coéng tdic | H (m) | Q(m*h) | N (kW) | n(vg/ph) | n Chi tiéu khac
NQGc, dau, nhién | 10+ 2+ 1+6000 | 730+ | 0,65+ Ké&t cau nho gon,
li€u, héa chat, hang | 70000 6000 | 0,90 | chac chan, lam viéc
...,hon hgp 16ng | nghin tin cay, chi tiéu kinh
ran té tot
Két cau:

Banh cong tac

Truc bOm

B6 phan dan hgdng vao
BO phan dan hqOng ra




6ng hut
Ong day



Hoat dongbom ly tam

Qua trinh ddy cla bom

BCT o ddi e
ey ly tim

Qua trinh hit cla bom

LOi vao BCT
BuCaT tao chan
quay khong

Huit chat 16ng
tUr bé hit

6ng day ]
vOi ap suat

Cao

BOm

Dong
chay
lien
tuc

qua

. bom)



Phan loal bom ly tam
Phan loai theo cOt ap:
Bom cOt 4p thap: H < 20 m cOt ng|&c
Bom cOt ap trung binh: H = 20 + 60 m cOt ng|Oc¢
Bom cOt ap cao: H > 60 m cOt ng|Gc
Phan loai sO BCT lap noi ti€p trong bom:
Bom mOt cap
COt ap han
ché khéng qua
100 m cOt ng)Gc
Bom nhi€u cap : 2<8 BCT



Phan loai theo cach dan chat 16ng vao BCT:
Bom mOt miéng hit
LQu lq0Ong han
ché, gay nén luc
ha@Ong truc trong
bOm

Bom hai milgrg ht
Khong ga

hg)Gng

truc, tang

db clng

vUng



2.3.2 Ly thuyét co ban vé bom ly tam

2.3.2.1 Phg)ong trinh cO ban cla bom ly tAm

Pha@)ong trinh cO ban cla mdy thUy luc canh dan ap dung
cho bOm ly tam

Dong chat 10ng 10i vao canh chuyén
dong theo pha)Ong hgdng kinh: o, =90° .
PhQ)Ong trinh cO ban c6 dang:



COt ap thuc té cla bom: H=¢,n H,,
Trong do: €,: Hé s ké dén anh hqdng sO canh hltu han —

H¢
sO cOt ap. V@i bom ly tam:

Thong thgOng €, = 0,80
Ny Hé sO k€ dén tOn that niang 1010ng cla dong chat 16ng

qua o 7 ,
BCT — Hiéu suat cOt 4p cla BCT. V&i bom ly tam:

M,=0,70+0,90

Trong tinh todn so bd khi thiét k€ bom cOt 4p bom tinh
theo:

n 50+60  |60+180 180350 |350+580
¥ Hé 56 cpbaP theidd Iptti thadc |, tledbang darlt 70,33




2.3.2.2 Laulg)ong cua bom ly tdm

Lau lggng li thuyét cla bom ly tdm: Q;=c,_nDb
Do tOn that laju 1g/0ng do dong chdy nga)gc vé 10i vao BCT
va

ro ri, nén 1qu 1q)gng thuc té€ clla bom: Q<Q, va Q=Q+AQ .
Hiéu suat lgu la)ong clia bom:

Thong thqOng : n,=0,95+0,98.
Bom c6 1gu 1q|gng cang 16n thi ng,
cang cao



2.3.3 BDgong dac tinh cda bom ly tam

2.3.3.1 BOng dac tinh 1am viéc (n=const) — Dg|Ong dac
tinh
tinh toan
Pa)Ong dac tinh 1i thuyét
vO cung

A’D’ : Bg|Ong ddc tinh k€
tdi dnh hg/6ng sO canh hitu
han
Hy=¢;H,,
A”D” : B)Ong dac tinh ké t&i
tOn that thUy luc



A”’D” : POng dac tinh ké
tGi tOn that co khi va lau lgjong



Pg)0Ong dac tinh thu'c nghiém cla bom:
Xay dung dagjong dac tinh thuc nghi€m cla bom H-Q,
N-Q, n-Q theo cac sO liéu thuc nghiém bom lam viéc trong
hé
thOng thi nghiém



2.3.3.2 Bg)Ong dac tinh tOng hop clla bom ly tam
Pq)0ng ddc tinh tOng hgp clla bom 1a dgOng bi€u dién
quan
hé H-Q v6i cac sO vong quay 1am vi€c khac nhau clla bom, trén
d6 co6 cac dgOng cong dOng hi€u suat.



2.3.4 Biém lam viéc va su diéu chinh
bom ly tam

2.3.4.1 Pi€m lam viéc ctla bom
Piém lam viéc cla

bom la mOt trang thai lam viéc

On dinh clla bom trong hé

thOng daoc biéu dién bang

giao di€m cUa dgjOng dac tinh

bom va dac tinh 1g)Gi trong

cung mOt hé toa do.



2.3.4.2 Phayong phap di€u chinh

Qua trinh thay d6i di€m lam viéc clla bom theo mot
yéu cau nao dé goi 1a qua trinh diéu chinh.
Hai phajong phap diéu chinh bom trong hé thong:

1. Biéu chinh bang khéa

DPéng mA khoa Ong day
thay d6i dac tinh 1g/6i, trong
khi dac tinh bom khong doi,
nén thay dOi diém lam viéc
cUa bom

Qlu di€m : Don gidn,
thuan tién

Nhg|0c di€m : Khong kinh
t€, pham vi diéu chinh hep



2. Biéu chinh bang sO vong quay cla truc bom

Thay d6i dg)Ong dac tinh
rieng cUla bom bang cach
thay doOi sO vong quay
cUa truc bom. Pac tinh
106i khong doi nén thay
dGi di€ém lam viéc cla
bom trong hé thOng.

Qlu diém : Kinh t&, dai
diéu chinh 16n.

Nha|0c di€ém : BOm phai
c6 thiét bi thay dbi sO
vong quay.



2.3.5 Ghép bom ly tam
4.5.1 Ghep song song

SU dung : Hé thong yéu cau loju 10)0ng 16n hon clla mOt
bOm
Diéu kién : Cac bom ghép c6 cang cOt ap : H,=H,=...=H,
Pdc tinh chung bom ghép xay dung bang cach cOng lau
1g)0ng riéng cUa tun bom ghép vai cing mOt cOt ap.
Ghép song song
hiéu qua khi céc
bom ghép c6 dac
tinh thodi va khong
khac nhau nhiéu
SO 1g)0ng bom
ghep néen han
ché vi hiéu qua
tang



lgu 1g0ng giam
khi sO bom ting



2.3.5.2 Ghép bom n0Qi tiép
SU dung : Hé thOng yéu cau clt ap cao hon cOt 4p mOt
bom DPiéu kién: Cic bom ghép c6 cung lou 100Ong
Q,=Q,=...=Q, COt 4p bom ghép : H =H,+H,+..+H,
DQg)0ng dac tinh chung

xay dung bang cach

cOng cac gia tri cOt ap

cua

riéng tung bom v&i cling

Iqu 10)Ong.
Khi ghép nen chOn bOm

va hé thOng co6 daOng

dac tinh dOc
Chu y d6 bén cho

bOm gheép sau



2.3.6 Quan hé tgiong tu trong bom ly tam

Cac | Khiythay | Khinthay | KhiD thay Khi D,n,y thay d&i
théng sO doi doi doi "

LQu
Q,=Q,

lonan
IV

a i)
-115\.{

fa)
hd

CoOtap H

Cong




2.3.7 Vai diém canchi y khi sir dung bom
Chon bom diing yéu cau kY thudt, dua vao dac tinh hé thOng va dac
tinh bom, chi y dac tinh H-Q
Céac thiét bj va dong ho 4p suat, do chan khong, do di€én nén c6 day du
Trg)6c khi cho bom 1am viéc phdi mOi bom
Tra|Gc khi khoi ddng bom can ki€m tra ddu md trong bom va dong
cd, cac mOi ghép bulong, hé thOng dién...

Khi kh@i ddng bom, cho ddng cd quay 6n dinh r6i mdi tir tif md khoa
Ong day ( VOi bom ap suat thap thi ngqgc 1ai )

Trong khi bom lam viéc, can theo ddi dong ho, chd y nghe may dé
phat hién bat 6n

Khi chudn bi tat mdy, 1am theo th(F ty ngg|0c 1ai déng van & Gng

day trqOc, tat may sau

Khi bom hoat dOng 1én it hodc khong 1én, can dUng may va ki€m tra:
Van khoa

L 6i chan rac

BCT quay ngQ)0c



2.4.1 Khéi niém chung
Bom hQOng truc thudc loai
bom canh dan trong d6 dong chdy
trong vung BCT theo phQOng
hgdng truc.
Linh vuc st dung: Nong nghiép,
cong nghiép nhe...
Dai 1am viéc théng thqOng:
Q=0,1-+25m/s
H=4+10m cb6t nq6c
S6 vong quay dac trang n >600
K&t cau don gidn, chac chan.
Két cau co ban:
1. Banh cong tac
. Truc bOm
3. BO phan dan hg|éng

No



4. VO bom



2.4.2 Nguyén ly 1am viéc cUa bom hagidng truc
2.4..2.1 Dong chay trong bom hq)éng truc

Dong chdy trong viing BCT chuyén dOng theo quy dao xoan Oc trén
mat tru dong tam voi truc.

Sau khi ra khoi BCT t6i b0 phan dan hajéng ( canh hgéng ) d€
hag|Gng dong chay di song song vOi truc

Thanh phan van tOc hgdng truc cla dong chdy khong doi:

C, =const



2.4.2.2 Phaiong trinh c0 ban cUa bom hq6ng

truc

Trong bom hqGng truc : u,=u,=u,
c,u=0

Phajong trinh cO ban viét cho
bom hqOng truc:

DPdc di€m bom haéng truc:
1. COt 4p bom hg|éng truc khong thé bang cOt 4p bom ly tdm
2. COt ap tinh trong bom do dd ma rOng mang dan wil>w2



3. biéu kién dong chat 1dng qua BCT can bang 6n dinh :

Bom hqGng truc chi tao dg|Qc
cOt ap khi ,>B,, cac cap gia tri
cUa B,va B, khong c6 dinh ma thay
doi theo ban kinh R, nghia 1a canh
dan cong 3 chiéu.

COt ap thuc té cla bom:

Trong do: K;; 12 hé s6 cbt 4p



2.4.2.3 Lgu lgong cua bom hgdng truc
Laju1gong cUa bom hgiéng truc:

Trong d6 F: Dién tich mat cat 10i ra

D : P Ong kinh ngoai BCT

d : bgOng kinh trong (bau) BCT
Van tOc hg)6ng truc tinh gan ding:

V&i K_=0,0055n.2? : HE sO van tOc



2.4.3 Bgong dac tinh

bom hgéng truc
DQOng dac tinh thu'c nghiém bom
hg/6ng truc canh c6 dinh c6
dang hinh yén ngua
BOm canh quay, dac tinh xay
dung v&i cic géc khac nhau cla
canh dan



2.4.4 Kétcau, bo tri bom hagydng truc
Ba ki€u két cau va bo tri bom hqéng truc :

Két cau bo tri ding?2. K&t cau bo tri ngang 3.K&t cau bo tri
xien



2.4.5 Vai di€ém can cha y khi sir dung bom
hadng truc

Bom hq)6ng truc thaOng dg)gc dat trong nha tram cO dinh

Do chi€u cao hiit h,<0 nén bom phai dat sdu dg)Gi mat
thoang cUa b€ huit.

Khi kh3i dOng bom khéng daoc déng khéa Ong ddy va khong
nén di€éu chinh bom bang khéa

Nén diéu chinh bom bang diéu chinh sO vong quay clla bom

SU dung bom canh di€u chinh dggc v&i cac bom 16n cong
suat 16n yéu cau diéu chinh



CHQIONG Il TUABIN THUY LUC

3.1 KHAI NIEM CHUNG VE TUABIN THUY LUC

Muc dich : D€ khai thac ning 10)0ng cUa dong ng/Gc chdy tu do
trén soéng suli

Khai ni€ém : Tuabin thUy luc — tuabin ng)Gc 1a mOt thiét bj dOng
luc
bi€én d6i ning 1g)0ng clla dong chdy (thUy ning ) thanh co ning dé



quay mdy phat di€n, may cong cu.



K&t cau cla mOt tuabin don gidn trong d6 cac bO phan chu
y€u la:

1. Banh coOng tac 2. Truc tuabin

3. BuOng dan tuabin 4. Ong hiit ra 5. Canh haGng



Nha may thuy dién:

Nha may thUy dién 1a mo6t tap hgp gbm c6 cong trinh thly 10i, thiét
bi dién va thi€t bi co khi trong doé chl y€u 1a tuabin d€ bi€n ning
1g)0ng cUa dong song thanh co nang kéo may phat dién.



Cac dang nha may thUy dién:
Thuy di€n long song
Ap dung cho cac con song dOng
bang, trung du d® d6c nhd ,lqu
10/0ng 16n
COt ap thong thajOng
30 + 40 m c6t nqOc O
Viét Nam c6 nha may
Thac Ba H=37m,
N=40MW, 3 t0 may



2. Thly dién kénh dan:

ThqOng ap dung vOi cac sdong
sudi c6 d0 dOc 16n, lau lajong
nho

O Viét Nam c6 nha may
Pa Nhim - Ninh Thuan
H=800m, N=160MW, 3 t0
may



3. Nha may thUy dién tong hop
Nang 10)0ng dg)Oc tap trung nho ca dap va dgOng dan
Dung trén cac doan song d0 doc nhoé ngin dap, phia
dq 6i

d0 doc 16n xay dajOng dan
Thuy dién Hoa Binh

H=88m, N=220MW,

8 t0 may



3.2 Céc thdng sb6 co ban cua tuabin

Cong suat thUy lyc (N,;) cUa dong chdy qua nha mdy thUy dién
tinh theo cong thic: N,=yQH

Cong suat trén tryc tuabin chi nhan dggc cong suat N <N, Ty

A

SO
N/N,, g0i la hi€u sudt cUa nha may

COt ngGc 1am viéc cUa tuabin :
Trong d6 : Th tOn that cdt ngéc clia bd phan dan ngdc vao va
ra
H — COt ngj6c cua nha may thuy
dién



Cong suat cUa dong chdy truyén cho tuabin: N,=yQH,

Hiéu suat cUa tuabin 1a:



3.3 Phan loai tuabin

Ph@)ong trinh cOt &p tuabin

Thé nang

DOng ndng

Tua-bin thuy

dl?n

\ 4

Tua-bin phan Ich (SU dung thé

Y

nang fachuyé

=1,5—600

Tua-bin xun}(Ich (SU dung dong

Tua-bin
tam truc

Francis H= 30 —
600 m, Z=12-
29

Tua-bin hudihg chéo

nang fa c U) H=40—24000m

I-1:30—150m

Tua-bin gao



Pelton

Tua-bin xung kich
_hai
Tua-bin lan Ban-

tia nghiéng ki



3.4 Tuabin phan luc

Khai ni€m : Tuabin phan luc, 1a loai
tuabin 1am viéc nhG ca hai phan dOng
nang va thé nang, ma chl yéu 1a thé nang
cUa dong chdy. Trong loai tuabin nay, ap
suat cla dong chdy G 10i vao banh cong
tac 16n hon 4p suat ¢ 16i ra. Dong chay
qua banh cong tac la dong lién tuc, dién
day toan bO cac mang dan. Khi qua banh
cong tac,
dong chdy bién dobi ca dOng ning va
thé nang.

__® Dong chay trong tuabin phan luc:

o)L Lage )L )"

I

g laju dan

|




Canh
hq|éng

Ban
cong
tac
Ong
hut

Ha



3.4.1 Phan loai tuabin phan luc
Dua vao két cdu bién dang canh dan va chuyén dOng cla chat

10ng
qua BCT ta chia ra:
Tuabin hg|éng tam Hién
nay
Tuabin ly tam I
Y ding
Tuabin hgéng chéo
Tuabin hg|éng truc

Tuabin tam truc



Tua-bin tam truc Francis



Tua-bin hgéng truc Kaplan

Kaplan-Turbine
Technical Museum, Vienna



3.4.2 Cac thong soO tinh
Phajong trinh cO ban:

N=Mw
~®,=90° Ung vdi ché do toiqu
v€é momen, cong suat:
N=pQ,c,u,cosq,
COt ap ché do toi gju:
SO vong quay dac trang:



Chiéu cao hut cUa tuabin:

Trong d6 : [ Z, ] - chiéu cao hiit cho phép ( tinh bang mét)
‘dcf) cao noi dat tuabin so v3i mat ng)dc bién ( tinh

bing mét)

o hé s6 xam thuc cUa tuabin, dg0c xac dinh bang

thuc nghiém.

n 100 200 300 400 500 600 650

o 0,06 0,14 0,40 0,75 1,2 1,6 1,9




3.4.3 BDgong dac tinh

a, PgOng dac tinh 1am viéc:

Pa)Ong dac tinh 1am viéc cla tuabin bi€u thi cac quan
hé:Non=f(Q); Qn=f(N); QN,n=f(a), (a—1a dd mG
cUa canh dan hgiéng, v3i n = const; H = const



b, P Ong dac tinh tOng
hop:

PgoOng dac tinh
tOng hop cUa tuabin
bi€u thi quan hé gilta
sO vong
quay (n) va lqulgong (Q)
theo cac dg)Ong cong
cuing hiéu suat
(n=const), cling hé sO
xam thuc (o=const) va
cung d0 mo
canh dan hgyéng(a=const)



Pa)Ong dac tinh tOng hop clla mOt
tuabin
m6 hinh kiéu tam truc



3.4.4 Két cau bo tri tuabin phan luc

B6 tri truc thang ding

Tuabin phan luc phan
16n thqOng bo tri truc
thang dung.

Qlu di€m:

Thio lap de
dang, thuan tién
cho viéc tu sUa
tha|Ong ky.

Pon gian dggc
nhiéu vé ché tao co
khi



Mat bang cUa nha may
dg|Oc thu gon



2. BO tri truc ngang

Qlu di€m :

Kha ning lqu thong 16n

Khoi 10/0ng xay dung cong trinh
dg)0c giam

Nha)oc di€m:

Lam kin phUc tap

B6 phan dan hg6ng dat
nghiéng doi hoi ché tao va lap
ghép chinh xac cao

Théo 1ap sUa chita kho khin



3.5 Tuabin xung luc
Khéi niém:

Tuabin xung luc, 1a loai tuabin lam viéc v&i A, = 0, nhq
vay banh cong tac tuabin chi nhan nang 1g10ng cla dong chay
dg)6i dang dOng nang A, Tac dung xung luc cUa dong tia trén
cac canh dan 1am cho banh céng tac quay. Tuabin xung luc
con coO tén goi la tuabin dong tia tu do.



3.5.1 Két cau va phan loai tuabin xung luc
® Ké&t cau cla tuabin xung luc gbm c6 hai b0 phan chinh:

Banh
cong tac

Miii phun c6 hai tac dung: bién thé ning cUa dong chdy thanh

dOng
ning bang canh tao nén dong tia c6 van tOc 16n va hqGng dong tia
dap vao cac canh dan cla banh cong tac.

Theo két cau va pham vi st dung, hién nay tuabin xung dg)0c chia
thanh 3 loai :

- Tuabin xung kich hai 1an.

- Tuabin tia nghieng



- Tuabin gao



Tua-bin xung kich hai lan — Tuabin Banki

K&t cau co ban:
Truc nam ngang
Banh cong tac dang gudng
Miii phun hinh ch& nhat
Lg|0i ga
VO ‘
Dong tia hai 1an tac ddng vao
banh cong tac d€ truyén nang
10)0ng bang xung luc. Lan dau
khodng 70-
80% nang 1g|0ng, 1an th(r hai 30-20%
nang 1q)0Ong con lai.

N = 1+50 kW

H=24+-100 m

N =0,6+0,87

Gk e






Tua-bin tia nghiéng Turgo

BCT kim loai gbm cac ban
cinh mat cong phUc tap
bang thép dap, han ( hodc
ddc lién) v&i vanh trong va
vanh ngoai cUa banh cong tac

Mili phun c6 mOt miii hinh
nén di dOng doc theo truc
dé€ diéu chinh lau lg0ng.
Truc cUa mili phun b0 tri
nghiéng vOi truc cUa banh
cong tac mOt géc khoang
22,5°

H = 50-+400m

N = 10+4000kW.



Tua-bin gao Pelton

Tinh ndng ky thuat cao, truc miii
phun thang gdc voi truc BCT

- BCT gOm c6 mOt dia tron

gan cac ban canh mat cong hinh

ga0

- Co6 1 +4 mii phun



Nguyén 1y va két cau tuabin géo
Pelon



3.5.2 Céac théng so6 tuabin xung luc

Xét s0 dO 1am viéc clla mOt tuabin gao

Trong do:
Z.,Z : mUc nQ\Gc tha)gng 1qu va ha lqyu,
AH: khodng cach tUr mat nqdc ha lgu d€n mat canh dan lam
Vviec;
1-1;2 -2 ; mat cat ¢ 16i vao va 16i ra cla



tuabin a: Khodng cach tU dong ho do tdi truc
mat cat 1-1



COt ap tuabin : H=H,- H,
COt 4p 1am viéc cUa tuabin: H,=H-Zh-AH

Cong suat lam viéc cla

tuabin: N = 9,81nQH, (kW)

Van tOc dong tia:

Trong d6: H_: COt ap lam vi€c cUa mii phun

N.. : Hiéu suat mii phun, n_ =0,95+0,98

¢ : hé sO van tOc cUa miii phun,

Van tOc dong tia (c) c6 lién quan dén  tbc quay cla
banh cong tac (u) :

SO vong quay n cUa tuabin:



3.5.3 Bgong dac tinh
Khao sét cadc dgOng dac tinh 1am viéc n cUa tuabin
Xung
kich hai 1an va tuabin hg)6ng truc, trong cling di€u kién
lam
vi€c nhg) nhau
Tuabin phan luc quay nhanh
hon tuabin xung luc va kich
thg)&c, trong 10/0ng 1ai nho
hon nhiéu.
Pham vi 1am viéc c6 hiéu
suat cao cUa tuabin phan luc rat
hep
Pham vi lam viéc cUa tuabin
xung 1uc rOng hon nhiéu
Chon tuabin phdi xuat phét



tU cac diéu kién cu thé: tinh
chat phu, ché d0 dong chay.
khd nang diéu tiét 1aju 10/0ng
V.V...



