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LOI GIOI THIEU

Nudc ta la mot nuée dang phat trién, nang lugng binh quan diu ngudi con thap so
v6i nhiéu nudc trong khu vuc. DE duy tri duoc toc do tang trusng GDP binh quan hang nam
trén 7% nhu hién nay thi nhu c4u dién nang hang nam ciling phai tang trung binh tuong ting
khoang 14%. D6 1a mot nhiém vu hét siic nang né d6i v6i nganh dién luc trong nhiéu thap
Ky t6i .

Vé6i dic diém ctia nuée ta la mot nuée nhiét d6i gié mia mua nhiéu, nguén nudc mat
ctia cdc song suoi doi dao, tiém nang thuy dién phong phu ( Trit nang 1y thuyét khoang
271.3 ty KWh/nam, trit nang kinh t€ - ky thuat cua 10 hé thong song 16n khoang 88,6ty
KWh/nim) thi viéc wu tién phdt trién thuy dién phai 12 mot huéng quan trong trong chién
lugc phét trién clia ngdnh dién luc.

Trong cong tac nghién ciu, thiét k€, xay dung va van hanh céac cong trinh thuy lgi,
thuy dién ciing nhu trong cong téc dio tao rat can nhitng cudn so tay dé tra ciu. Pang tiéc
rdng cuén so tay thuoc linh vuc thuy dién dén nay van con chua c6 ddy da.

Dé dap ting duoc nhitng yéu cau doi hdi céap thiét dé theo su phan cong ctia Ban bién
tap “ s6 tay ky thuat thuy lgi” ching toi bién soan tap 6 phan 2 clia bo s6 tay véi tén goi 1a
“Cong trinh trén tuyén nang luong va thiét bi thuy dién” nham phuc vu viéc tra cttu va tham
khao cho cac ky su, ky thuat vién lam cong tac khao sat, quy hoach, thiét k€, thi cong, quan
ly van hanh céc cong trinh thuy dién, dong thoi ciing 12 tai liéu tham khéo bé ich cho gidng
vién, sinh vién nganh thuy lgi thuy dién cta céc trudng dai hoc, cao déng va trung hoc
chuyén nghiép.

N6i chung, cong viéc nghién citu thiét k&€ mot cong trinh thuy dién bao gom ba ndi
dung sau:

1- Tinh toan thuy nang, xac dinh cac thong s6 co ban cua TTD

2- Thiét k€ cdc hang muc cong trinh gébm: cong trinh ddu moi, Cc cong trinh trén

tuyén nang lugng va nha mdy thuy dién.

3- Chon thiét bi cho TTD.

Song vi khoi lugng han ché tap sich nén chiing toi chi han ch& cudén sich trong mot
s0 ndi dung sau day:

Céc cong trinh trén tuyén nang lugng va nha may thuy dién .

Thiét bi thuy dién .

Phan tinh todn thuy niang doc gia c6 thé tham khao phan tinh toan diéu tiét dong
chay trong tap . . .

Vé cong trinh ddu maéi gém dap dang nudc va cong trinh xa 1ii ¢6 thé tham khao
trong tap 2, phan 2.

Phan cira van cho cong trinh ddu mai c6 thé xem tap . . .

Con mot s6 phan khdc chua c6 diéu kién gidi thiéu trong s6 tay nay, rat mong duoc
doc gia thong cam va tim doc trong céc tai liéu tham khao khac.

Tap 6 do PGS.TS Phan Ky Nam chu bién va viét chuong 2 , PGS.TS Nguyén Duy
Hanh viét chuong 1 va 3; TS Huynh Tan Luong viét chuong 4; PGS.TS D6 Vian Chiéu viét
chuong 6, céac tiét 5.1, 5.2,5.3,5.4,5.5,5.6, 5.7 cha chuong 5 va cac tiét 8.5, 8.6, 8.7, 8.8,
8.9 cua chuong 8; PGS.TS Hoang Dinh Diing viét chuong 9, cac tiét 5.8, 5.9 clia chuong 5
va céc tiét 8.1, 8.2, 8.3, 8.4 ctia chuong 8; TS Hoang Vian Théng viét chuong 7; KSCC Lé
Gia Tai viét chuong 10.

Day 1a cuodn s6 tay dugc bién soan 1an du trong diéu kién thoi gian ngén, tii liéu
tham khao han ché. Cac hé loai va cac duong dac tinh cua turbin cta cac nudc san xudt( Trir
CHLB Nga ) khong duoc gidi thiéu rong rai nén khong c6 diéu kién dé tong hop gii thiéu.
Trung Qudc c6 rat nhiéu co sd san xut thiét bi turbin nhung ciing chua dugc hé théng hoa
va gi6i thiéu day du cdc dudng dic tinh tdng hop clia ching. D6 1a cdc khé khian ma céc tdc
gia ciia cuon sdch nay gap phai va diéu d6 da han ché nhiing thong tin vé thiét bi ddy da
cung cdp cho doc gia.

Vi nhiing 1y do trén, ching toi chi dua vao trong cuén sach nay bo duong dac tinh
tong hop chinh ctia cac turbin CHLB Nga 1a bo dudng dic tinh tong hop ¢6 ddy di nhat ma
ching toi thu thap dugc. Trong hoan canh thi€u thong tin ngay nay vé cac loai turbin do cac
nudc khéc sdn xuét, chiing ta c6 thé tam coi bo dudng dic tinh téng hop cia CHLB Nga la
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cdc dudng dic tinh dai dién cho cdc duong dac tinh cua turbin cling hé loai ¢6 diéu kién lam
viéc giong nhau( Cot nudc va cong suat clia turbin gan nhu nhau) dé€ tinh toan. Mong rang,
sau nay céc tac gia khac s& suu tam duoc nhitng tai liéu phong phd hon bé sung cho nguén
tai liéu tham khao trong linh vuc thiét biThuy Dién cta ching ta.

Tap thé tac gia chan thanh cam on PGS.TS Ho S§ Du, PGS.TS Lé Danh Lién, TS.....
Thu, TS Ngo Quéc Trung da gép nhiéu y ki€n quy bau cho viéc hoan thién tap sach nay.

Vi thoi gian ngén, thi€u nhitng thong tin cap nhat va trinh do ngudi viét ¢6 han nén
chic chian cudn sich nay con thiéu x6t. Tap thé tic gid rat mong nhan duogc su gép ¥ clia cic
déng nghiép va ban doc. Moi y kién déng gép xin gtri vé Ban Bién Tap dé ching toi c6 thé
ti€p tuc bé sung va sita chita . Xin chan thanh cam on.

Céc tac gia
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4.2. Nhing tai liéu co ban cin cho thi€t K€ ........ccccevveverennnennne Error! Bookmark not defined.
4.2.1. Tai liéu dia hinh, dia Chat .........c..cccoeeevieviieieiceie e Error! Bookmark not defined.
4.2.2. Quy hoach thuy nang va tai liéu giao thong .............cece... Error! Bookmark not defined.
4.2.3. Tai liéu thi€t bi CO GIN...ccueeeeieceieiecieceeeceeee e Error! Bookmark not defined.
4.2.4. Tai liéu tai trong cdc tAng nha may thuy dién .................... Error! Bookmark not defined.
4.2.5. Tai liéu vé may phdt va mdy bién thé€ chinh....................... Error! Bookmark not defined.
4.2.6. Thiét bi nANg ChUYEN .......cooveveveeieieeeeeeeeeeeeeee e Error! Bookmark not defined.
4.3. Phan tich 6n dinh téng thé nha mdy thuy dién va x&t 1y nén.Error! Bookmark not defined.
4.3.1. Téi trong va t6 hop tai troNg .....ccveveveverererererererereeerereresnans Error! Bookmark not defined.

4.3.2. Cong thitc tinh todn CAC tAl trONgG......ceevevververeeeeirerierienens Error! Bookmark not defined.



old.vn

www.vncold.vn www.vncold.vn www.vncold.vn www.vncold.vn

www.vncold.vn

6

4.3.3. Phan tich 6n dinh nha mdy va hé s6 an toan....................... Error! Bookmark not defined.
4.4. Nguyén tac xac dinh kich thudc va cac cao trinh chii yéu CiA nha mayError! Bookmark not
defined.

4.4.1 Kich thudc doan t6 mdy va chiéu dai nha may.................... Error! Bookmark not defined.
4.4.1.2. Chiéu dai san 18D T4P Lyueueeveveveriieerereeceeeeeveeeee e Error! Bookmark not defined.
4.4.2. Cao trinh lap dat tuabin va chiéu cao nha mdy chinh......... Error! Bookmark not defined.

4.4.3.Chiéu rong nha may chinh. (song song véi chiéu dong chay)Error! Bookmark not defined.
4.5. B6 tri cac tAng trong nha mdy va khu nha mdy trong cong trinh dau méiError! Bookmark not

defined.

4.5.1. BO tri cdc tAng trong Nha MAY........ccoceveveeeereeriereieeereereenns Error! Bookmark not defined.
4.5.2. BO tri Khu NhA MAY ..oveeiiiieieieceeie e Error! Bookmark not defined.
4.6. b0 tri két cdu nha may thuy dien ........ceceveeevieeneenieeeeen, Error! Bookmark not defined.
4.6.1. Thiét k& két cau phan trén nudc ctia nha mdy..................... Error! Bookmark not defined.
4.6.2. Khung cot nha may thlty dién: ........ccceeveevevrerierierieeeennns Error! Bookmark not defined.
4.6.4. San cAc tANZ NNA MAY: ..c.eeveieririereeeeeieeeresreeeeeeeeeeeeaens Error! Bookmark not defined.
4.7. Tinh todn b& MAY Phat........ccceeerieiienieiiieieeeeeeee e Error! Bookmark not defined.
4.7.1. Hinh dang va K&t CAU: .....cccvviririeieieeeeeeseeeie e Error! Bookmark not defined.
4.7.2. Nguyén tic tinh toén tai trong va té hop tai trong. ............. Error! Bookmark not defined.
4.7.3. Tinh todn dOng luc b& MAY. ....cccceevieriiiiieiieieeeeee e, Error! Bookmark not defined.
4.7.4. Tinh todn tinh 1Uc bé MAY:....c.cccvvevierierieeeeeeee e Error! Bookmark not defined.
4.8. Tinh todn k&t cAu buONE XOAN .....c.cveveeeerererieieererereeneereveeeenans Error! Bookmark not defined.
4.8.1. Phan loai va pham vi SU dung: ........cccceeeeerrerrerieruereereeennens Error! Bookmark not defined.
4.8.2. So d6 tinh todn, tai trong va td hop tai trong. ..........cc......... Error! Bookmark not defined.

4.8.3. Tinh todn két ciu bé tong bao ngoai budng xoén kim loai. Error! Bookmark not defined.

4.8.4.Tinh toan budng xoén bé tong tiét dién tron chiu 4p luc nudc bén trong.Error! Bookmark not

defined.
4.8.5. Tinh todn bién vi bién ngoai tdm dinh budng xoan bé tong cot thép.Error! Bookmark not
defined.

4.9. Tinh todn k&t cau Ong MUt .....ccovvevverierieiiiiesieneeeeeeeiene Error! Bookmark not defined.

4.9.1. K& cau ONZ NUL. ..oovvivieiiiieieie et Error! Bookmark not defined.

4.9.2.T4i trong va t6 hop tai trong 6ng hilt. ........c.coeveveveeeeerererenene. Error! Bookmark not defined.

4.9.3.Gia dinh tinh todn va phuong phdp tinh toan 6ng ht.......... Error! Bookmark not defined.
KY HIEU

H,,., — Cot nudc 16n nhat

H,,,, — Cot nuéc nho nhat

H,, — Cot nudce tinh todn

N — Cong suit

Q — Luu lugng

N — S6 vong quay

N, — Ty toc

D, - PBuong kinh banh xe cong tac cua turbin
n — Hiéu suit

0 — Hé s6 khi thuc

V — Van t6c tuyét doi

W — Van toc tuong doi

U — Van t6c theo( Quay)

H, — chiéu cao hiit

BXCT — Béanh xe cong tic

CC — Turbin chong chéng( Propeller)
CQ — Turbin canh quay( Kaplax)
TT — Turbin tam truc( Francis)
CT — Turbin chéo truc(Deriaz)
CX — Turbin capxun truc ngang
G — Turbin géo(Pelton)



old.vn

www.vncold.vn

www.vncold.vn www.vncold.vn www.vncold.vn

www.vncold.vn

TN — Turbin tia nghiéng( Turgo)

XK2L — Turbin xung kich 2 1an( Banki)
MNDBT — Muc nuéc dang binh thuong
MNC — Muc nuée chét

MNGC — Muc nudc gia cuong

a, - P60 md canh hing nudc

¢@— Goc dat canh turbin chong chéng hoac canh quay
TBN — Turbin nho

NMTD - Nha mdy thuy dién

TBDAL — Thiét bi dau 4p luc (MHY)

TTD - Tram thuy dién

AVR — Thiét bi diéu chinh dién dp tu dong
MVR - Thiét bi diéu chinh dién dp bang tay
OPY — Thiét bi phan ph6i dién ngoai troi
DZK - PBuong day tai dién trén khong

AC — Day nhom 16i kép

ACO — Day nhom 16i thép cau tao nhe

ACY — Day nhom 16i thép cau tao chic

P, — Cong suat tic dung dinh mtic

N,,, — Cong suat dinh muic trén truc turbin
Q... — Cong suat phan khang dinh muc

I,,, — Dong dién dinh mitc ciia mdy phat dién
U,,, - Dién dap dinh muc clia may phat dién
Sim — COng suat toan phan dinh mic cua may phat dién
f — Tan s6 dong dién phat ra

MFTD - Mdy phat thuy dién

TBPP — Thiét bi phan phoi dién

MC — Mady cit dién

CL — Cau dao cach ly

DD - buong day tai dién

7
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Chuong 1
CONG TRINH LAY NUGC BE LANG CAC BUGNG DAN,
BE AP LUC CUA TRAM THUY BIEN

Bién soan: PGS.TS Nguyén Duy Hanh

1.1. CAC KIEU TRAM THUY BIEN VA SO DO BO TRi CAC CONG TRINH
1.1.1. Cac kiéu tram thuy dién

Tuy theo difu kién thién nhién cia dong chdy ma co thé gip cic kifu tram thuy
dién sau:

Tram thu¥ dién kidu dap: Ding dip chin ngang dong chiy dé tao cot nude cho tram
thuy dién.

Tram thuy dién kifu duémg din: Tao oot nude bing duimg dan,

Tram thuv dign kigu ket hop dap - dwimg din: Tao cét mede biing ¢ dip vi dudmeg diin,
1.1.2. S0 d b tri tram thuy dién kiéu dap:

Trrtmg hop cot nude thip (H < 40m) nhid mdy cd the dit ciing wvén vdi dip (hinh 1-

1} kkhi dé nha méy true tiép chiv dp hre medt thugng L, phai tinh todn én dinh nhr dip,

Hinh I-1. So di tram thuy dién kiéu ddp
I-Ta. Nha mdy ddt cimg tovén vai ddp

F- b, Nha mdy ddt sau ddp hdng tran

Wi cit nude cao hon, nhi mdy dit sau dip khong trin. Hinh 1-1b 14 sodd tram thuy
dién kidu dip, nhi mdy dat sau dip khong trin. Dap o6 thé 13 dap hé wng (hinh 1-2a) hoae

dép biing vt ligw dia phuong (hinh 1-2b),
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Hinh 1-2. Mit ciit nha mdy dat sau ddp khong tran
1-2a. Nhd mdy dit sau ddp bé 1dng
1-2b. Nhé mdy ddt sau dip bdng vt lidu dia phiong

1.1.3. 0 d6 b tri tram thuy dién kiéu dudng dan va kiéu két hap dap - dueg dan
Hai kiéu nay cé so dé bo trf gidng nhau, chi khdc [a & kiéu két hom dio - duing din

thi dip ciing tao nén mot phin cot nude, BN Pl P NN

Eueting din oo thé 1 hés nhw kénh,
ming din, him khong 4p... Holc
dudng din ¢ dp: dudng hdm cé dp.

Hinh 1-3 1a so dd tram thuy dién W fi
kiéu dutmg din. Trén so dé ndy cb the L™ ' '; ‘ Pt
diing dubmg din hi (phuong dn 1) hode v
duing him ¢ dp (phuong dn 113

S oA STl
Hinh 1-3. Sod6 tram thu§ dién ié duong dan
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1.2. CONG TRINH LAY NUGC
1.2.1. Tac dung va yéu cau cua cira ldy nudc

1.2.1.1. Tac dung

Cira 1ay nudc 1a cong trinh truc ti€p 1dy nudc tir ho chita hoac tir dong song vao cong
trinh dan nuéc hoéc truc ti€p vao nha may thuy dién.

Hinh dang va két cau cira 1dy nudc phu thudc vao so d6 bo tri cong trinh ddu méi, diéu
kién dia hinh, dia chat, dudong dan nudc sau ctra 1dy nudc, luong ham cét cua dong chay va
céac diéu kién kinh té&, thi cong.
1.2.1.2. Yéu cau cua ctra nudc

- Phai bao
dam cung cap nudc
cho duong dan nudc
du luu luong can wMN &

o T2 A ] 2 ﬁ'u’::ffl_r .e:/,é‘m__}":"_j"’,c
thiét tfl'eo Pleu do MY 4 8 =
phu tai cua tram / 4
thiy dien va cdc & /
nhu cdu dung nudc 7
khac néu cé. (@)

- C6 thé déng
han ngimg c4p nudc

ek g MNDBT

7

5 ) = i
ﬁuo aan

/ahE?rr.ﬁ; 2:}1_

J— —— —
hoan toan trong
truong hop hu hong,
kiém tra, sta chita R e
dudng dan nuée, (d) KEnbe clire
cdc b0 phin cong Hinh 1-4. So 6 cdc kiéu ciia ldy nuée

trinh va thiét bi sau

o . a- Cita ldy nudc ¢6 dp do sdu lon
cua 1ay nudc.

b- Ciia ldy nudc cé dp do sau nhd, ldy nuéc vao duong ddan khong dp.

- Giir ?ho bun .. Cia ldy nudc cé dp ldy nude vao duong hdm ddn nude cé dp .
cdt, ric ban khoi g Cia ldy nuse khong dp.
vao dudng dan lam
hu hai cong trinh va thiét bi.

- Clra 1dy nu6c phai ¢6 hinh dang, vi tri sao cho nudc chdy vao thuan dong, tén that
thiy luc nhd nhat. VGi dong chay sau ctra 1a c6 ap thi phai git cho khong khi khong cuon
theo dong chay vao duong dan.

- Dam béao 6n dinh, bén viing, van hanh tién loi. Gia thanh xay dung va chi phi van
hanh thap nhat.

1.2.2. Phén loai cifa 13y nudc

Theo trang thai dong chay trong ctra 1ay nuGe phan ra:

- Clra 14y nudc kiéu khong 4p.

- Cira 14y nudc kiéu c6 ap. Trong loai ndy con c6 thé phan ra kiéu c6 do sau 16n, kiéu
c6 do sau nhod.

Theo vi tri tuong doi trong cong trinh ddu méi, dac diém két c4u va hinh thitc 14y nudc
con phan ra: kiéu ctra 1ay nudc dat trong dap, ki€u bén bo, kiéu thdp, clra 1ay nudc mat, cira
lay nudc dudi sau...
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1.2.3. Clra lay nudc c6 ap

1.2.3.1. Cac thiét bi dat trong c(fa lay nudc

Trong cura 1ay nudc thuong dat cac thiét bi sau:

- Lu6i chan rac:

Ngan git khong cho
rac ban vao clra, gay hu hai
cho cidc bd phan cong trinh
turbin.

Yéu cau cua luGi
chan rdc: ngan rdc ban hiéu
qua nhat, t6n that thay luc
nhd nhat, bén viing, thuan
loi cho viéc lap dat, thdo do
don rac.

- Lu6i chan ric
thuong dat truéc cic cua
van, c6 truong hop ludi
chin rac va phai stra chira
dat chung mot khe, truong
hop d6 khi dong phai sta
chita phai rit Iu6i chin rac
lén.

Hinh 1-5. Cita ldy nudéc c6 dp kiéu bén bo
1- Tuong nguc; 2- i chdn rdc; 3- khe chung ludi chdn

rdc va phai svia chita; 4- Khe thd mdy don rdc; 5- Cita van
Lu6i goébm nhiing
thanh kim loai diung tiét
dién tron, hinh chit nhat
hoac hinh luu tuyén. Khoang cach cac thanh (a):

cong tdc; 6- Mdy ndng thity luc; 7- ong thong khi; 8- dng
can bang dp luc

- Doi véi turbin hudng truc: a = (va trong khoang a = 5 + 20cm)

1

- D61 v6i  turbin  tam  truc:

aZLODI (va trong khoing a = 3 =+ N

=

- 3
=
=y

10cm) I %' |
- D6i véi turbin gdo: a=2-7cm ‘I | i
Pé git lien ket cdc thanh ding, | '
phai dat cac thanh ngang. Xung quanh ‘
lu6i dat mot khung thép vién. Néu kich
thudc ctra 16n, lu6i 1am thanh nhiéu tim .
ghép lai mbi tdm déu c6 han méc dé d& | | |
dang cho viéc nang ha ludi. : [ " !

B | —

Van téc dong chay trude ludi 0,9 +
1,2 m/s. Trong truong hgp dac biét, luu
lugng 16n c6 thé dén 1,5 + 2m/s. Véi

Hinh 1-6. Mot tdm ludi chan rdc
1- Thanh ditng; 2- thanh ngang; 3- khung
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truong hgp muc nude sau ¢6 khi dat ludi khong c6 thiét bi vt rac, khi d6 van toc phai dudi
0,5m/s, ludi dat c6 dinh.

Thiét bi don vét rac:

Thuong dung may loai sau: thiét bi cao rac, gom hang rang cong, khi ha xuéng thi céc
rang ngira ra phia ngoai, khi kéo 1én hang riang cap vao céc khe ludi, kéo rac l1én. Thiét bi cat
rac gom ludi thép cat rac. Hodc két hop véi cap, khi ha xuéng cap md ra, kéo 1én cap cap
vao cung vo6i ludi thép kéo rac 1én. Loai cap rac khi ha xuéng hai miéng cap md ra, kéo 1én
miéng cap lai, dung dé v6t nhitng vat néi 16n nhu cay g6... Cling ¢6 thé dung nhiéu loai thiét
bi ph6i hop dé vét réc.

Sl e chbi rac

1

1

W'\h/ill

Hinh 1-7. Cdc kiéu thiét bi don vét rdac
a- Thiét bi cao rdc; b- thiét bi cdt rdc; c- cdp rdc

Cua van sua chira

Thuong dat ngay sau lu6i chan rac. Clra nay chi dong khi cin sira chita cong trinh ctlia
lay nudc va phan dau duong dan...

Van sira chita thudng 1am theo dang clra van phing. Khi chiéu cao cira 16n, 1am ctra
van phang nhiéu tang.

Truong hop do siu clra khong 16n, van sira chita 1am theo cac phai doc lap.

Cira van stra chita khong nhat thiét phai lam da cho cac khoang ctra, ma chi can 1 dén
3 bo chung cho nha mdy. Khi can déng d€ stra chita khoang nao thi cén truc chay s& dua cira
hoac phai dé€n déng khoang do.

Cura van cong tac:

Dé déng m& hoan toan dong chay vao duong dan. Trong trudng hop clra van nay cé
thiét k&€ nhiém vu han
ch€ dp luc nudc va va
long toc turbin, thi Hinh 1-8. Ciia van phdng
phai déng bang hé
thong tu dong véi toc
do nhanh, khi xay ra
su co. Khi d6 goi la
clra van sy co.

Clra van coOng
tac chiu ap luc rat 16n,
c6 truong hop cot
nuéc trudc cua dén
100m. Khi déng, ctra
ha xu6ng dong chay
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c6 van toc 16n. Nhu vay ctra van phai tinh todn chiu duogc ap luc cao nhat, lai phai da trong
lugng thang luc ddy ngang clia nudc chay khi dong.

Luc déng m& phai du 16n, néu 1a clra van su ¢6 thi hé thong tu dong dong mé phai
nhanh, nhay, luon & vi tri san sang lam viéc.

Clra van c6 thé 1am theo dang phang, van cdu, van cung, van dia

Clta van phang gém: Ban mat cling vé6i hé khung dim dd, cdc mép ngoai gin cic
giodng cao su dé giit cho kin nu6c. Ban truot, con lan hodc banh xe lan dé do cho cilra van
luon ndm didng vi tri trong khe ctlta va giam nho ma sat khi déng mo.

Cac loai ctra van dia, cau, ban cau thuong phai dat ché tao & cac nha may chuyén san
xuat.

Thiét bi nang chuyén:

DPé phuc vu déng md, thdo lap van chuyén cac clra van, lu6i chan rac va vét ric trén
luéi.

V6i clra van sira chita va Iu6i chan rdc ¢6 thé duing mot bo thiét bi dé luan chuyén
dung cho céc khoang cura, chay trén duong ray c6 dinh.

Vé6i ctra van cong tac hoac su cO thi phai c6 thiét bi dong md& riéng cho ting cua.
Nhung dé van chuyén thdo lap, stra chita vin c6 thé dung céu truc chay chung. Thong
thuong dé déng mdé cira hién nay hay ding may nang thay luc, téc do 0,2 + 2m/ph. Néu 1a
clra van su c0 thi cé yéu cau déng nhanh, sau 2 +3 phdt phal dong xong hoan toan

6ng thong khi:

Sau clra van cong tdc dong c6 4p, phai dat 6ng thong khi, dé khi déng clra dong chay
rdt di s€ c¢6 khong khi qua 6ng thong khi vao dudng dan tranh hién tuong chan khong phat
sinh. Nguoc lai khi m& ctra khong khi ¢6 dudng thodt ra.

Hinh dang 6ng khong khi c6 thé tron, vuong, chit nhat. Van t6c khong khi 14y bang 30
+ 50m/s. Luu lugng thong khi 1dy bang luu lugng nude, tinh theo cong thic:

Q= mf,/2gH

f- ti€t dién dudng 6ng dan nudc ap luc
H- Cot nudi tinh tai truc dudng ong dp luc & mat cat xung yé€u nhat ciia dudng 6ng.

m=1/ \/2‘72 . 0 day € tong hé s6 ton that cuc bo va doc dudng tinh tir clra vao dén tiét
dién xung yéu (ttc 1a ¢ vi tri khong c¢6 hodc ¢6 16p bao vé bén ngoai 6ng mong nhat)

6ng can bang ap luc

Véi cira 18y nudc c6 ap, nhat 1a véi truong hop do sau 16n khi clra dong s€ c6 chénh
léch 4p luc hai mat ctra rat 16n, do d6 Iuc md ctra phai 16n. D€ giam bét luc nang nay, can b
tri 6ng can bang 4p luc. Truéc khi md clra, md 6ng can biang dé dong chdy vao din dudng
ong ap luc, tao ra can bang 4p. Sau d6 mGi md canh cilra cong téc.
1.2.3.2. Hinh dang, cau tao cuia lay nuéc cé ap

Cira 18y nudc ¢6 ap dugc chia lam may loai chinh:

Cira lay nuéc kiéu dap

Thuodng gap cac kiéu sau day:

Crta ldy nudc ddt trong thdan ddp

Thuong dung dé 14y nudc vao dudng ong din nuéc cho tram thiy dién dat sau dap bé
tong.

Mép trén clra 1dy nudc phai ngap dudi muc nude thdp nhat & thuong luu mot doan
a>3V2g
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O day: V- van t6c trong dudng 6ng din

g- gia toc trong truong

Ngoai ra phdi a > 0,5m. Dé cho khoi hinh thanh cdc phéu xody cu6n theo khong khi
vao dong chay.

Ngoai yéu cau trén ra thi do ngap sau cua ctra 1ay nude cang nhd, cang giam b6t duge
ap luc nude tdc dong vao cac cura, giam nhe duoc két cau déng md, viéc don vt rac dé dang
hon. Nhung trong nhiéu trudng hop, nhat 1a véi dap cao, vi tri clra 1ay nudc dat thap c6 thé
giam bét duoc chiéu dai duong dan c6 ap.

Hinh 1-9. Cua ldy nudc trong thdn ddp trong luc
a- Cita ldy nudc va cdc chi tiét canh cita: Ludi chdn rdc phdng (1), cung tron (1I)
b- Cita ldy nuéc véi ong dan ddt trong ddp
c- Ludi chdn rdc ddt phia thuong luu
d- Lui chdn rdc ddt sau cita van sita chita
1- Ludi chdn rdc; 2- Cita van sita chita; 3- Cita van cong tdc; 4- ong thong khi; 5- ong cdn
bang dp luc; 6- ong dan nudc vao turbin; 7- Cdu truc chay

Lu6i chan rdc & kiéu nay thuong dat diing. Thuong sir dung cho viéc thdo lap, cic cira,
ludi chan rdc, diéu khién viéc dong cira stra chita, mdy don vét rac, bang mot ciu truc chay
kiéu chan deé.

Truong hgp ctra 1dy nudc
dat sau qud, viéc vot don rac
thuong xuyén khoé thuc hién,
hoac dong chay rat it rac ban, thi
c6 thé khong don vét rac thudong
xuyeén, khi d6 van toc dong chay
tru6c  lugi khong vuot qud
0,5m/s. Mu6n dat duoc van toc
nhf) nhy va.y,, lu§1 chan rdc phai Hinh 1-10. Cta ldy nudc ddt trong thdn ddp
mo rong ti€t dién, thuong lam .- dap tru chong
theo dang nlra vong tron. a-Ddp vom;  b- Ddp tru chong

Cira 14y nu6c dat trong than - Luoi chdn rdc; 2- Cita van siia chita; 3- Mdy déng
md thity luc, 4- Puong ong dan nudc vao turbin

dap vom: Dé khoi lam gidm kha
nang chiu luc cua dap, thuong
lam cong x6n nho ra phia thugng luu dd céc tru pin dat ludi chin rdc va khe clra van stra
chita. Truong hop ndy ludi chian rdc va clta van stta chita c6 thé dat nghiéng phl hop véi
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chiéu nghiéng mai dap, hodc dat ding. Clra van cong tdc c6 thé dat sau van slia chita hodc
vGi dang van dia, hodc van cdu, bo tri sau dap hoac trude buéng xoan turbin.

Ctra 14y nuéc trong dap tru chéng hodc dap c6 mdi thugng luu nghiéng: c6 thé bo tri
ludi chén rac va van stra chita diing (hinh 1-10.b) hodc nghiéng (hinh 1-10c). Clra van cong
tac dat sau van stra chita hoac dat Iui sau vao, ngoai pham vi cua 18y nudc.

Cita ldy nudc ciia nha mdy thuy dién ngang ddp

Kiéu nay truc tiép 14y nudc tir thuong Iuu, din vao nha may, yéu cdu vé cau tao va cic
thiét bi cling theo cdc nguyén tic di néu trén.

Cira 18y nuGe c6 chung tdm day va 1a mot phan clia nha mdy, cung véi nha may chi€ém
mot doan vi tri ctia dap ngan song. Vi vay n6 cung v4i nha may chiu ap luc nude thuong luu.

Ctra 1ay nu6c kiéu nay thuong co6 tiét dién rong, cho nén dé giam kich thudc clia céc
clra van, c6 thé dat thém tru pin trung gian. Chiéu ddy céc tru pin tir 1,5 + 2,6m. Khi c6 dat
khe ldn gitta tru pin, chiéu day tru c6 thé tang gap doi.

Lu6i chan rac c6 thé dat nghiéng (khi do sau nho) hoac dat ding.

Phia trén lu6i va c4c cira thudng cé tudng nguc, dé gidm chiéu cao ludi, clra va chin
céc vat noi.

Thiét bi dong md ludi va cdc clra cling theo nguyén tiac ciu tao va hoat dong nhu da
néu & phan trén.

Cira lay nudc bén bo

Hinh 1-11. Cua ldy nudc bén bo co giéng ciia van

a- Kiéu giéng kho, b- Kiéu giéng udt

Thudng dung cho tram thiy dién kiéu dudng dan cé dp. Clra 1ay nuGc diat & mot bén
b0, phia thugng luu va gan véi dap ngan song.

Vé6i dia hinh thuén 1oi, nén d4, ctra 14y nudc ciu tao nhu mot khoi bé tong gan vao bo,
dat cac thiét bi thong thuong nhu da mo ta (hinh 1 - 5)

Trong trudng hop dia hinh khong thuan 1gi nhu bd qué d6c hodc qua thoai c6 thé dat
giéng cdc clra van Iui sau vao trong, ndi véi miéng cira bang mot doan ham dén c6 ap.

Luéi chan rac thudng dat nghiéng phia ddu ham dan. Giéng dat clra van stra chira va
van cong tac. Clra van c6 thé phiang hodc cung, khi d6 nuéc ra vao giéng binh thuong nén
goi 1a giéng uét. Ciing c6 thé dat cdc clra van dia hodc cdu, khi d6 nudc khong vao giéng,
goi la giéng kho.
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Cira 1ay nuéc kiéu thap

Két céu phic tap hon cic ki€u
trén, nhung c6 thé 14y nudc theo nhiéu
day 16 theo chiéu cao. Cic clia lay
nuéc c6 thé bé tri mot tdng hodc hai
tang. Clra ldy nudc c6 thé dat xung
quanh thap hoac mot phia

T
p— ]
U B

"

e

Lu6i chan rac va cura van sta
chita thuong dat & thap, con cua van
cong tic c6 thé dat & thap hodc trén
duong dan, & ngoai pham vi cua.

1.2.4. Cua lay nuéc khong

|
1
(R

2

ap
1.2.4.1 Vi tri va diéu kién ap
dung

biéu kién ap dung:

Clra 18y nudc khong ap thuong
dat & cac tram thiy dién c6 duong dan
nuGe khong ap, nhung ciing ¢6 khi &
dudng din c6 4p. Nhung diéu kién co Hinh 1-12. Ciia 16y nudc kiéu thdp
ban dé dp dung ctra ldy nude k}lf)ng ap 1- Ludi chdn rdc, 2- Cita van cong tdc
1a muc nude thugng luu thay doi rat it. 3- Ong thong khi

Chon vi tri

Clra 18y nuGe cua tram thiy dién thuong dat & song ¢6 do doc va van toc 16n, dong
chay c6 do ham cat 16n trong mua li. Chd ¥y la sau khi xay dung cong trinh dau moi, thi
dong chay tu nhién cua song ciing bi
thay ddi, phia thugng luu dap bat dau
boi 14p. Cung véi thoi gian, day
thuong luvu nang 1én, van téc dong
chay trong mua 1 tang, dem theo cat
vao cua lay nude. Vi cong trinh dau
moi c¢6 do sau nho, sau khoang 2 + 8
nam c6 thé boi lap hdu hét phan
thugng luu dap. Dong chay bi thu
hep ¢6 thé tao ra nhiing tuyén khéc
nhau theo mua trong nam va tang
thém do cong clia dong chay thugng : G~
luu. (b) i

Dé trdanh b6t dong chdy mang
theo cat vao duong dan va tao thuan
dong phai chon vi tri hgp 1y cua ctra
lay nudc.

Hinh 1-13. So doé bién dang dong chdy
sau khi xdy ddp (a) va chon vi tri cua ldy
nudc o doan song cong (b).

1- Day song cii; 2- Duong mdt nudc trudc khi xay

Trén doan song ngay phia ddp; 3- Cdt boi; 4,5- Puong mdt nudc trudc va
thuong luu cong trinh ddu méi, néu  sau thoi gian cat bo”\i;/6,7- cao trinh day va duong 13
doan cong thi dong chay sé c6 dang mdt mféc sau kf”. ket th LZ,C xoi da’y/ hq\ o, 89
Cuf;n (hinh 1-13.b), nhimg du’é‘ng cao trinh day va muc nuéc sau qud trinh boi ha

! 'S luu: 10- dap: 11- done mat: 12- dong ddy
dong trén mat khong mang theo cit
ddy huéng vé phia b cong 16m, con nhiing dudng dong ddy mang theo cét huéng vé phia bo
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16i. Do d6 b 16m bi x6i, bo 161 bi boi. Chon vi tri cira 14y nuGe & phia bd 16m s€ ¢6 duge do
sau tu nhién va giam b6t dong chdy mang cat. Theo kinh nghiém thdy vi tri A 1a giao diém
gifta ti€p tuyén BA clia mép bd 16i v6i mép b 16m (hinh 1-13.b) 1a vi tr dat clra thuan loi dé
tranh cat boi.

Néu khong cé duge vi tri
thuan lgi, hoac luong ham cat
16n, c6 thé phai dat thém céc
tudong huéng dong (hinh 1-15.a).
1.2.4.2. Phan loai va hinh
dang cira lay nudc khong ap

C6 thé chia hai kiéu chinh:

Kiéu bén bo 14y nuéc mat

Trong kiéu nay con cé
nhitng dang khac nhau:

N

- Cita ¢6 ngudong ngdn cdt: Hinh 1-14. Kiéu cta ldy nudc ddt bén bo,
Chu yéu ding ngudng dé giit cho ldy nudc mat
cat khoi vao cira 1ay nuée (hinh a- Kiéu chi dat ngudng, ngan cat

) < ~ . b- Kiéu c6 ngdn ldng cat
1.14.a) cat dong truéc ngudng s€ . 8 8
),. , £ L, £ p £ P 1- Cita ldy nudc; 2- Ngudng ngdn cdt; 3- Cua thdo

duogc x6i rua qua cac cua thdo cat . = O . P y

A e ) cdt; 4- Ho tdp trung cdt; 5- Duong thdo cdt; 6- ngdn
day dap. DE_’ i cat hi¢u qua ho'ri ldng cdt; 7- loi chdn rdc; 8- Puong dan khong dp; €
thé tang chi€u cao ngudng va d€  9- Pyong hdm cé dp; 10- ddp tran
giam ton that thiy luc cé thé
giam géc a. Kiéu ndy don gidn nhung phan ddy trudc ngudng bi 14p ddy nhanh, khi x6i rlta
cat chi x6i duoc mot giai hep ctia dong chay.

[oNNeN

Ctia ldy nudc c6 ngdn ling cdt

Kiéu nay xay

thém mot tudng ngan 2 de
tao thanh ngan lang cat _ — 7
truGc ngudng cua lay \’m{@
nuéc (hinh 1-14.b) do A-A doé

kha nang lang cét cao T
hon. Khi x6i rira cat & ;T—
ngan ldng, néu tram
thuy dién van lam viéc,
c6 thé s& c6 mot luogng
cat vao cua lay nudc.
Ngoai ra khi ngudng c6
chiéu dai 16n khi théo
rita khong thao troi
dugc hét phan boi lang
doc chiéu dai ngudng.

Cita ldy nudc co
ho'tdp trung cat

Ho tap trung cat dat sau

/7

ngudng ¢ miéng vao ctra, v4i v
ddy ha thdp va nguong hinh  gipp 1.16. Ciia ldy nuéc kiéu bén bo, c6 hanh lang
vong cung trudc cura vao thdo cat

duong dan (hinh 1-14.b).  I- Cita nhdn nudc; 2- nguong; 3- ciia (phdng) thdo cdt; 4-
Hanh lang thdo cdt; 5 - tuong bén; 6- luci chdn rdc; 7-
cdanh cia ldy nudc. 8- cdanh ciia hanh lang thdo cdt; 9- sdn
trudc; 10 - ddp tran; 11- kénh ddn
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Nhu vay dong chay tiép tuc duoc lang cét sau khi qua nguong. Cét dong s& duoc théo rira ra
ha luu dap.

Kiéu bén bo c6 cong trinh dong chdy cuon trudc nguong

Cira 18y nudc c6 day tuong huéng dong mat hoac day (hinh1-15.a) véi cac tri s6 y = 10
+30°,

a=(0,7+1,1)h,

v6i h=d0 sau tai chd c6 tudong hudng dong
1= (0,9 +3)h
B=16+20"

Hoac dat dap tran theo huéng nghiéng véi dong chay (hinh 1-15.b). Nhu vay s€ huéng
dong mit vao clra 1y nudc, dong ddy s& huéng vé phia dap tran dé chuyén cat theo dong
chay tran va ra phia ctra thio cat.

Cita ldy nudc c6 hanh lang thdo cadt ddy

Kiéu nay mo rong khong gian thdo rira hiéu qua trude ctra 1dy nudc (hinh 1-17). Miéng
hanh lang thdo cat dat thap du6i ngudng clra 1ay nuéc. Nhu vay hanh lang thdo cit c6 thé
thdo lién tuc hodc dinh ky. Do ddy kiéu nay c6 hiéu qua xai rira cao. Ngoai hanh lang thao
cat van c6 thé bo tri clra thdo cdt & ngay céc khoang dap bén canh ctra 1ay nu6c. Chiéu cao
va chiéu rong ctia hanh lang thdo cét khong 1y nho hon 0,5 + 0,7m. Khi c6 cdt hat 16n, van
toc thdo rira khong nho hon 4 + 6m/s. Mt trong hanh lang ¢6 thé phai boc thép hodc gang
dé bao vé.

Cira 1ay nuéc khong ap kiéu chinh dién 1y nuéc mat

Kiéu phan dong chdy lam hai l6p

Kiéu phan dong chay
lam hai 16p 1a ki€u phé bién
nhat. Nguyén ly hoat dong
ctia n6 la chia dong chay ra
hai 16p: 16p mat vao ctlra lay
nudc, con 16p ddy dem theo
cat theo clra thdo cat xudng
ha luu.

lAdK

Ngudng ctra dat vuong
géc VvGi truc dong chay.
Nhiing tudng huéng dong la
tru pin kéo dai va uon cong
dé huéng dong mait vao i
duong déan. Hinh 1-17. Ciia ldy nudc kiéu chinh dién, phdn dong

chdy thanh hai lop.
1- Nguédng ciia; 2- ho'thdo cadt day; 3- ddp tran thdo li; 4-
tuong hudng dong cong; 5- duong dan nudc khong dap.

Néu thao cat thuong
xuyén thi luon c6 mot phan
dong chay khong vao dudng
din, nhung viéc thdo cét twong doi triét dé.

Kiéu nay ciing c6 mot nhuge diém 1a két cau phiic tap

Kiéu cita ldy nudc cé ludi chan rdc day:

Kiéu nay dp dung & nhing song c6 do doc 16n, dong chay c6 luong ham cat ddy 16n,
dap ngan song thap.

Cau tao dac biét cia n6 la dat hanh lang 1ay nuéc doc theo dap tran, mat trén hanh
lang dat lu6i chén rdc (hinh 1-18)
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Nué6c qua ludi chdn rac xuong hanh lang thu nudc tir d6 vao ngan trudc dé vao kénh
dan. Dinh ngudng trong truong hop nay 1dy cao hon ddy thuong Iluu
1 +2m.

Lu6i chian rdc che F [ ‘
hanh lang, lam t&r nhitng
thanh thép va gébm nhiing
tam roi ghép lai. Khoang
cich cac thanh 5 - 10cm.
Luéi dat v6i do nghiéng 0,1
+ 0,2 xu6ng phia ha luu dé
thuan loi cho viéc cat day
di chuyén xuéng ha luu.

< i

{) {“.‘( b
Ngoai hanh lang thu | \]w \r
nuGe ndi trén, con phai dat 6
céc cira 1dy nuée vao mia Hinh 1-18. Cita ldy nudc c6 lwdi chdn rdc ddy
kiet, thuong dat & phia 1- Lwo“z!ehdn rdc ddy; 2- BE ldng cat; 3- hdn’h lang cat day, 4-
thl.Iong luu hanh iang nay. kénh dan nudc; 5- ddp tran; 6- hanh lang ldy nudc

1.2.5. Cac tinh toan trong thiét ké cira Iy nudc

1.2.5.1. Yéu cau tinh toan va chon hinh dang cira 14y nuée
Vi clra 18y nuGc cua tram thiy dién, cin phai tinh toan theo nhiing yéu ciu sau:
- Mép trén cira 1y nudc kiéu c6 4p phai do ngap dé khong bi khong khi cuén theo
dong chay. Tri s6 do ngap:
2
a> 3V Ngoaira a>0,5m
2g

V- Van toc dong chay trong 6ng dan c6 ap.

- Bao dam cho dong chdy khong mang rac ban va cat, nhat 1a cét to hat, ¢ hai cho
thiét bi cong trinh sau ctra va turbin. Vi vay phai dat ludi chan rdc trudc clra. Ngudng ctra 1dy
nuGc cao hon cao trinh boi lang & thuong luu sau thoi gian boéi lang quy dinh (theo qui
pham) it nhat 1a 1m, dé khoi mang theo bun cat vao dudng dan nudc.

- Cung v6i muc dich tranh bun cét, cac két cau clra 1dy nudc, nhat 1a ctra 1ay nudc
khong dp phai giam bét t6i da luong bun cat troi theo dong chay vao duong dan. Truong hop
lugng ham cdt con du gay tac hai, phai lam bé lang cat.

- Phai bdo ddm sao cho tén that thliy luc nhd nhat. Tir d6 céc bo phan trén dong chay
phai c6 hinh dang thuan dong, stic can thuy luc nho nhét.

- Tinh toan kinh t€, ky thuat:

Cau tao clra 1dy nudc phai du 6n dinh, bén viing, khai thac thuan lgi. Nhung phai ¢6
gia thanh xay dung va khai thac thap nhat.

1.2.5.2. Puong vién miéng ctra 1ay nudc va tru pin
Miéng ctra 1ay nudc 1a vi tri gay ton that thy luc 16n, boi vi dong chdy bi co hep dot

ngot tir thugng Iuwu vao clra. Do d6 phai chon hinh thitc thuan dong cao nhat, dé giam t6n
that dén muic nho nhat.

Miéng cura 1ay nudc c6 ap:

Dudng vién miéng clra vao thuan dong nhat 1a theo phuong trinh elip. Do diéu kién
cau tao c6 thé cd tran trén va ngudng dudi ctra déu theo dang elip. Hodc chi ¢6 tran trén theo
dang elip, con ngudng c6 dang tron hodc nam ngang day.
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Hinh elip cua dudng vién tran hoac ngudng ctra nhu sau: (hinh 1-19)

X y
. (1-2)
aZ (1 _ 8)2 2
Trong doé:
€- hé s6 co hep dong chay theo phuong ding, tinh theo cong thic:
4
£=057+ 208 (13)
IL1-n

TR

[YC) - Td) T [e)
Hinh 1-19. Dang tran va nguong cia ldy nudc theo hinh elip

Néu ngudng ctra dat ngang véi cao trinh ddy song (hinh 1-19b) thi n= 2 va chi ¢6
tﬂ

tran trén theo hinh elip.

Néu ngudng ctra dat cao hon cao trinh ddy (hinh 1-19a) thi phai xac dinh cao trinh mat
cat phan gi6i nim ngang c - ¢ dé tao cho dong chdy phan ph6i van toc déu theo chiéu cao
clra.

Cao trinh mat phang c, ¢ so véi ddy thuong luu x4c dinh theo cong thic:

pt

=P 14
 t,—h (-

C6 may truong hop xay ra:

- Phan ngap phia trén cta cta nhd hon chiéu cao ngudng (hinh 1-19.c) At < p

hinh elip ngudng 16n hon elip tran

- Hai phan nay x4p xi nhau (hinh 1-19d): At ~ p hai hinh elip bang nhau
- Phan ngép phia trén 16n hon (hinh 1-19.¢) At > p hinh elip tran 16n hon.

Véi hinh elip cua tran ctra, trong cong thic (1 - 2) va (1 - 3) 14y tri s6 a' va n'=:—
thay cho a van

"

Véi hinh elip clia ngudng, 14y a" va n'"= :}—' (hinh 1-19.a) thay cho a va n trong (1 -

Cc

2)va(1-3)
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Néu % < 0,25 hoic ti < 025 va ta—

(1-2)c6théldy bange=¢'=¢" = 0,62

Pau cac tru pin

< 0,25 thi hé s6 co hep trong cong thiic

Khi dong chay
vao thiang, song song
VGi truc ctra thi dau tru
pin c6 hinh dang tron
hay elip.

Khi dong chay

-

vao nghiéng véi truc } g1 NS O —

ctra mot goc o (hinh _ 180 1 ,«Z/Z_

1-20@) thi ben phia b [ [ AT
- r‘d‘? - T— £ - -

dong chay di vao, dau | o | _ 1
tru pin c6 dang tron, B o i | |
ban kinh r = 0,25t (t- [_[ l"—l J_‘ ¥ Tz 5 *
chiéu ddy tru pin), con - {0} S (c)

phia bén kia dau tru c6  Hinh 1-20. Ddu cdc tru pin khi dong chdy vao nghiéng (a).
dang elip v6i nira truc Ddt dudi chan rdc ra phia ddau tru pin (b) Khe ddt ciia (c)

a = (0,34 + 0,75)b va

a, = (0,1 + 0,22)b (b- khoang céch giita 2 tru pin) (hinh 1- 20,a). S6 trong ngoac: s6 16n
diing cho géc nghiéng 16n o > 45°, s6 nho khi o < 20°.

A

Lu6i chan rdc néu dat 1bi sau vao dau tru pin (hinh 1-20.b) s& gay ra xody nudc, 1am
tang ton that va gy cudn rac, khong khi vao dong chdy. Dé tranh diéu d6, dat luéi 1l ra che
dau tru pin (hinh 1- 20.b)
1.2.5.3. Tinh toan ton that thuy luc cira 1ay nuée

Ton that thuy luc & cac khe dat cira van

Tén that thuy luc qua khe dat ctra van

2 1 2
Ah, = &~ — 0,007 " (1-5)
2g e, 2g
O day: 1, e,: chiéu rong va chiéu sau khe clra van
V- van t6c dong chdy & mit cat trude khe van. Khi bo tri hai khe van thi véi khoang
céach gitta ching 1, = 1,51, s& c6 ti so gifta tén that khi c6 hai khe van h, véi khi ¢6 mot khe
van h, 1a nho nhat (hinh 1-20.c)
Dé gidm bét t6n that: mép sau khe van 1am sau vao phia tru pin mot khoang
& =1, tg(5 + 6° véi chiéu dai phan vat 1, > 128, néu phan vt lugn cong 14y 1, > 63
(hinh 1-20.c)
Toén that thuy luc qua luéi chin rac

Tén thit qua ludi chan rdc tinh theo cong
thirc:
4/3

2
Ah, = &, A = B(§J sino
2g 1

Trong dé:

V- Van t6c dong chay trudc luégi

a b

Hinh 1-21. Cdc dang thanh luéi
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a- géc nghiéng dat lu6i so v6i mat phiang ngang
S- chiéu day méi thanh ludi
1 - khoang céch giita hai thanh luéi
B- hé s6 phu thudc hinh dang thanh lu6i, 18y theo bang 1-1 va hinh 1-21
Bang 1-1
Hé s6 3 trong trong cong thic (1 - 6)

Dang thanh lu6i a b c d e f g

Hé s6 2,42 1,83 1,67 1,03 1,00 0,76 1,7

Néu dong chay vao khong vuong

géc v6i mat phang cla ludi, ma lai ¢ ] ”;\'\}' 1 Tb t=1 11
nghiéng theo mot géc & (hinh 1-22) thi i "1 ‘Q\“ N il &
trong cong thic (1-6) phai nhan thém mot 7] A
hé s6 ks tra theo biéu d6 hinh 1 - 22 el L4 J _/
Toén that thuy luc qua cira van il s WY 8 ol - /
2 B /
V? = el L
Ah, = & — s =T = /
2g iy =i ) [ " t.__
. . L. 200 ) ) S (O e Dy 1 SO
V- Van toc tai mat cat cua van : 9%/
Lo o o S e . =1 K>
Heé s6 &, theo bang sau: R
. a £ 3 ‘/l—/ﬁ &;\“'\%
, : (D AV
Kiéuvan | Phang | Diahodccau | Tru | Cung S T "4 9‘5' p:
) S| IS [ .2 . = v
3 02 | 016 |130] 017 ez
7 A= : | (1 ﬁ o
. N N U = i callioatllo o d
Ton that thuy luc qua tudng nguc n w20 30 40 50
V? Hinh 1-22. Hé s6 ks khi ludi chdn rdc

Ah, = &, 2_g ddt nghiéng véi huong dong chdy

Van t6c¢ dong chay ¢ mat cit ¢6 tudng nguc
£ =0,8 (LT a-7
1-¢
€ - d6 sau tuong d6i cua tudong nguc doi véi chiéu sau ctra 18y nude
V6i tudng nguc ¢6 mép tron, hé s ton that &, cho trong bang sau:
13 0,10 0,20 0,25 0,30 0,35 0,40
& 0 0,05 0,09 0,15 0,23 0,36

Ton that thiay luc doan duong dan cé mat cait thay déi lién tuc
Poan diu dudng din thudng cé tiét dién thay déi lién tuc, thi du tir mat cat dat ludi

chén rdc dén mit cit dudng ham din nude. Poan thu hep nay thudng 14y véi géc thu hep 15°

= 35%. Ti 56 tiét dien khoang — =4+ 7

O,

Trong dé:
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o, 0,: Tiét dién tai chd dat ludi chin rac va tiét dién duong ham din nudc.
Tén that thiy luc tinh theo tén thit doc dudng:
\'&
Ah, = ZAh, =3E,;, —
2g
Trong do:
1.

(z:di:}“4F I/X (1-8)

A - hé s0 t6n that cia doan dudng ham, phu thudc do nham thanh

1, F,, %, - chiéu dai, ti€t dién va chu vi u6t cia doan duong dan i.
1.2.5.4. Tinh toan thuy luc cira 1ay nuée khong ap

Ngoai tinh todn t6n thit di néu trén tinh toan thay luc cho cira 14y nudc khong 4p con
phai tinh thity luc dé xé4c dinh cdu tao véi cac trudng hop sau:

a. Tinh todn khd ndng thdo:

Tinh luu lugng vao tng véi muc nude thugng luu thap nhat, thuong 1a muc nude chét &
thuong luu. Luu lugng 18y vao duong dan 1a luu lugng thiét k&. Clra cong md hoan toan. C6
hai truong hop xay ra:

Khi do sau sau ctra (hinh 1-23) h, < h, chay tu do, luu lugng qua ctra:

Q = emb+2gH>" (1-9)
Khi h, > h, , chay ngap, luu lugng qua cira:
Q = ¢k,bh/2gAh, (1-10)

Trong c4c cong thiic trén:
b- tng chiéu rong cira 1ay nudc
H, - cot nudc tinh toan
aV?
2g
Ah, - do chénh muc nuéc tinh toan
aV?
2g
h, - cOt nudc tir dinh ngudng ctra dén muc nudc thuong luu

H =h+

Ah, =Ah+

V- van toc trung binh ctia dong chay & tiét dién ngay trudc canh cura

a- hé s6 khong déu cuia van toc trén mat cat

h, - chi€u sau nudc sau ngudng, tinh tir dinh ngudng trd 1én

m - hé s6 luu luong, khi ngudng cura vuong géc m = 0,3 ngudng ctra tron

m = 0,365

€ - hé s6 co hep, phu thudc hinh dang tru pin, véi tru pin tron c6 thé 1ay € = 0,9
k, - hé so luu tdc, khi thiét ké so bo 14y k, = 0,88

h, - do sau phan giéi

h =3 an
k gb2

g- gia toc trong truong
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Tir cong thic trén, v6i Iuu lugng thiét k€, tinh ra muc nude ha luu, theo chiéu rong cira
b da chon. Nhung thudng dinh truéc chénh léch muc nudc thuong ha luu dé xdc dinh b
nhim giam b6t t6n that nang lugng, chénh léch nay phai tinh todn, trong thiét k& so bo c6
thé 14y bang 0,1 mét, tir d6 tinh ra chiéu rong cira b.

Hinh 1-23. So do tinh todn thiiy luc cong ho.
a- truong hop muc nudc thuong luu thdp nhdt
b- truong hop muc nudc thuong luu cao nht.
b. Tinh todn tiéu ndng sau cia:
Phai tinh v6i muc nude trude clra 1a cao nhat, clra déng mot phan. Tinh todn véi luu
lugng thiét k& dé€ xdc dinh do m& cira va tinh todn tiéu nang ha luu.

1.3. BE LANG CAT

1.3.1. Tac dung clia bé lang cat

Céc tram thuy dién thuong xay dung trén nhiing song sudi c¢6 do doc 16n, do d6 dong
chay thuong mang theo bun cét, nhat 1a vé mua ld

Bun cat trong dong chay gy tdc hai: nhiing hat cdt 16n lang dong trén cdc cong trinh
din nudc, 1am gidm tiét dién lam viéc, do d6 van t6c tang, 1am tang tén that thiy luc. Néu
khong dugc nao vét, mit cit dong chdy bi thu hep c6 thé din dén khong thdo di luu lugng
thiét k&. Nhitng hat cat lo ling theo dong chay giy bao mon cong trinh dan nudc, tic hai
hon nita 12 bao mon turbin 1am giam hiéu sudt va giam tudi tho turbin.

Dé tranh nhiing tac hai trén, phai xay bé lang cat, 1a cong trinh m& rong mat cat dong
chay, do dé gidm van toc, lam cho bun cdt lang dong lai bé, sau d6 thdo rira cat ra ha luu.
Nhu vay dong chdy tir sau bé khong con mang theo bun cit c6 hai.

Trong thiét k& khi ham lugng bun cét trong dong chdy 16n hon 0,5 kg/m’ hodc ham
lugng hat nguy hiém 16n hon 0,2kg/m’. C4c hat ciing (nhu cét thach anh...) ¢c6 dudng kinh
16n hon 0,25 mm, hoac cac hat cat binh thuong nhung cé duong kinh 16n hon0,4 mm (la cac
hat nguy hiém). Khi d6 phai xay dung bé lang cat.

Vi bun cat hat nho (0,1 + 0,25mm) nhung ham lugng 16n thi van gy bao mon déang
ké cho turbin.

1.3.2. Vi tri bé Iéng cét

Vi tri bé thich hop nhét 1a ngay sau ctra 14y nudc, nhung do diéu kién dia hinh, dia
chat ma c6 thé phai dat & nhitng vi tri khac trén dudng din khong 4p. Cang dat xa clra 1ay
nudc thi doan dudng din truée bé ling cang dai ma vé6i doan nay dong chay con mang theo
nhiéu bun cit nén gay bai 14p, phai dinh ky nao vét.

1.3.3. Nguyén ly lam viéc ctia bé lang cat
Xét qui dao chuyén dong clia hat cat M trong bé
Hat M chuyén dong dong thoi theo hai phuong:
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- Theo phuong thang ding do tic dong cla trong luc vé6i van téc thang ding 1a W
bang van téc lang chim cta hat cét trong nudc tinh, W con goi 1a do tho thuy luc.
- Theo phuong nam ngang theo van toc trung binh ctia dong chay:
__Q
" ¢,Bh,

(1-11)

Trong dé:
Q: Luu luong dong chdy qua bé ling
c,: S6 khoang lam viéc cuia bé
B, h,: Chiéu rong mot khoang va do sau lam viéc ctia bé tai tiét dién tinh todn.
Chuyén dong cua hat
cat s& la vecto V, téng cha 4
hai vecto thanh phan W va ‘g
V.. Vay qui dao chuyén Rl
dong ciia M sé la duodng

thing nghiéng v6i mat -
phéng ngang 1 T0] QM AT MR S s A
gbc o. ()

Hinh 1-24. So do vdn toc dong chdy
a- cdc thanh phdn vdn téc voi dong chdy tang
b- dnh hudng ciia chdy réi dén van toc
c- phdn phoi van toc theo chiéu sdu trong chdy tdng

Thuc t€ van toc dong
chdy phan bs khong déu
theo chiéu sau (hinh1-24c¢),
dé qui dao hat 1a dudng
cong, V,, cang 16n thi géc o cang nho.

do

Do roi cia dong chay bé ling ciing ¢6 anh hudng dén cac thanh phan van t6c, nhat 1a
theo phuong thang ding. N6 1am gidm toc do lang chim clia hat, ting chiéu dai lang dong I,
do d6 tang chiéu dai lam viéc 1, ctia bé.

Dé gidm do roi thudong 1am céc tudng huéng dong
1.3.4. C4u tao bé lang cat

Thudng bé lang cdt gém c¢6 ba phan:
1.3.4.1. Phan ctra vao

Phén ndy ndi ti€p kénh din véi bé, c6 tiét dién mé rong dan tir mat cit kénh din dén
mat cit bé. Cé nhiém vu phan phoi déu dong chay vao bé.

& phan nay ciing dat cdc clra dé déng md ting ngan khi x6i rita hodc sira chita.
1.3.4.2. Phan ling cit chinh

C6 thé chia nhiéu khoang. Doc theo chiéu dai chia hai doan:

- Poan diu c¢6 chiéu sau tang dan tir do sau sau clra vao dén do sau 16n nhat cua bé, c6
chiéu dai 1,.

- Doan sau c6 chiéu dai 1, = —:—UA—:A =
c6 nhiém vu lang dong bun cat . I" _
c6 thé gay nguy hai dén cong 2 EET
trinh va turbin.

1.3.4.2. Phan cua ra

GOm phan dat céc clra ra va
miéng cdc hanh lang thdo cat dé
thdo rra cat ra ngoai c6 chiéu dai
l,. Sau phan cta ra la doan

ra*

Hinh 1-25. So do cdu tao bé ldng cdt
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chuyén ti€p c6 chiéu dai 1, thu hep dan dong chay dé nai ti€p v6i dudng dan khong dp sau
kénh.

1.3.5. Cac kiéu bé lang cat

Chu yéu c6 hai kiéu: x6i rira dinh ky va x6i rira lién tuc.
1.3.5.1. Bé lang cat x6i rira dinh ky

O kiéu nay khi bin cat da ling dong ddy phan thé tich chét tic 12 phan thé tich & dudi
ddy danh cho ling dong thi s& tién hanh thdo rira. Clra ra & ctia khoang théo rira dugc dong
lai, clra hanh lang thdo c4t m& ra dan vao hanh lang thdo cét dé thao ria cat.

Pé cho nha mdy khong phai ngiing 1am viéc, ki€u bé lang cat nay thudong phai chia
nhiéu khoang, luan phién thdo rira, thong thuong 1a 2 + 6 khoang;

Lic thdo rlra cat, cdc clra hanh lang théo cit dugc thay déi do md thich hop, tao ra
dong chay xiét quét bun cat vao hanh lang. Pdy bé hoi doc vé phia miéng xa cét, dé tang
hiéu qué xo6i rira (do doc i = 0,01 + 0,05). Hodc phan ling dong cdt 1am véi tiét dién nho hon
dé tang van toc x6i rira.

(a)
Hinh 1-26. Cdu tao bé lang cdt
a- Bé nhiéu khoang; b- bé mot khoang x6i rira dinh ky

1.3.5.2. Bé lang cat x6i rira lién tuc

V6i kiéu nay bun cat ling dong dugc xa ra khoi bé lién tuc, nhu vay phai danh mot
phan luu lugng dong chay dé thdo rira.

Uu diém ctia kiéu nay 12 théo rira cdt hiéu qua, khong phai ngling hoat dong ctia tram
khi thdo rira. Nhung nhugc diém la mat mot phan luu lugng. Thudng ngudi ta con thiét ké
v6i bé thdo rira lién tuc trong mua Iii, con mua kiét thdo rira dinh ky. Nhu vay tiét kiém dugc
nudc hon nita vé mua kiét thudong luong ham cat trong dong chay thap.

‘\.‘\‘\“\!\"\‘/;‘\‘\‘\}\‘\\\\\‘\‘\‘\‘ AR \‘\‘\\
——

=

Hinh 1-27. Bé ldng cdt x6i ria lién tuc
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1- Cita vao; 2- Cot phdan bo' déu dong chdy; 3- ludi chdn rdc; 4- ludi day trén phdn ldng cdt;
5- cita thdo cdt day, 6- cita thdo cdt da l(ing dong; 7- hanh lang thdo cdt; 8- ciia ra cuia bé: 9- kénh
dan

Cau tao bé ling x6i rira lién tuc: Bé c6 thé mot khoang hoac nhiéu khoang. Chiéu
rong cac khoang & phan lang cat thuong thu hep lai dé tang van t6c¢ x6i rira. C6 trudng hop
lam ludi chan rdc phia trén phan dong cat.

C6 thé dung may hit bun dé hut lién tuc cét lang dong nhu vay khong phéi 1am hanh
lang thdo cat.
1.3.6. Tinh toan cac kich thudc ca ban cla bé lang cat

Trong thiét k€ phai tinh todn cac kich thudc co ban cuia bé ling cét: chiéu rong, chiéu
sau va chiéu dai phan ldng cét chinh. Cdc bo phan khdc dinh theo yéu cdu cau tao va van
hanh.
1.3.6.1. Chiéu rong va chiéu sau bé ling cat

Quan hé gitta chiéu rong va chiéu sau theo cong thic (1 - 11)

Trong d6: V,, - van t6c theo phuong nam ngang, thuong 14y trong khoang
0,2 +0,5m/s

V6i van téc V, di chon thi chiéu rong mdi khoang bé B, do sau toan bo h, va chiéu dai
bé 1, phu thudc 14n nhau. Chiéu sau h, bing chiéu sau lam viéc h, cong véi chiéu sau dong
cét (hay con goi l1a chiéu sau chét) h..

h, thudng vao khoang 3 + 7m, vdi luu lugng 16n ¢6 thé dén 8 + 10m

Trong tinh todn ban dau chon h, = (10 + 25%) h,

Tu (1 - 11) tinh ra chiéu rong mdi khoang

B2 (1-12)
¢, V,h,
1.3.6.2. Chiéu dai bé lang cat

Thoi gian T, d dé hat cat chim tir mat nudc dén do sau 1am viéc h, s& bing:
iy, W (1-13)

W - van t6c chim cua hat cat
Pé cho hat c4t tir ldc bat diu vao bé con & trén mat nudc khi troi dén cudi bé thi da
chim dén do sau h,, thi chiéu dai bé phai bing
L =T,V, (1-14)
Vi ¢6 anh huong cia mach dong do dong chay réi lam cho van téc chim W giam bdt,
cho nén phai dua vao mot hé s6 k > 1, thuong 14y vao khoang k = 1,3 + 2,0.

Vay chiéu dai can thiét cia phan lang dong chinh

h
I, = WO.Vm (1-15)
Qua nghién cttu thuc dia, mot s6 tac gia dua ra cong thic:
h,V
=0 m 1-16
CW-vV,,, (1-10

Trong d6 néu dp dung ctia mach dong van téc dong réi dén van toc chim W, thé hién
bang tri s6 V,,
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n: Heé s6 thay doi theo do sau cta bé, thi du: véi chiéu sau bé h, = 1m, n = 5; véi chiéu
sau bé hy=2m, n = 7,25s

1.3.6.3. Van téc chim va kha nang tai cat

cHicex
Van t6c chim hay do tho thuy luc W cua e } I I 6
hat cat phu thudc vao kich thuéc ctia né, c6 thé 6 = = T
xéc dinh trén dé thi hinh 1-28 ¢ v /.x“ _
Kha nang tai cit p, (kg/m’) phu thudc chi 4 7] 4H—
yé&u vao do tho thuy luc W va van toc dong chay ) N, 111 V.
c6 thé xac dinh theo cong thic Da - Ma - Rin o / o v it ccin ot ot g e
5 6 i N
gl il (S8 EE el 58 bl 5 H A
p,= 0,022 (%j JRi 728 i g
o A 1 5 D I 8 0 R
R- bén kinh thuy luc 005 o1 02 03 05 MM

i- do doc mat nude N e .,
; : Hinh 1-28. Vdn toc chim cua hat

Hoic c6 thé viet v/Ri qua V,, va do nhdm cdt trong nudc tinh

dudng dan n:

3/2
V., V,n
p, = 0,022 (Wj (1-18)

R1/6

V..: Van t6c trung binh ctia dong chay
Vi cdt gdbm nhiéu hat kich thuGc khéc nhau, 18y tri s6 trung binh cta d¢ tho thuy luc:
ZW.m,
W, =—— 1-19
® =00 ( )

W.: D0 tho thly luc cta cat thanh phan

m;: Phan tram cua né trong cat lo ling

Néu dong chdy di vao bé ¢6 ham luong cét 1a p vuot kha nang tai cét p, thi cit lo ling
s€ lang xuong, két qua do duc binh quén s& giam dan theo chiéu dai.

1.3.6.4. Chon s6 khoang bé lang cat

Dé dam bio dong chay phan bd déu theo chiéu rong clia bé, chiéu rong ctia mbi

khoang:
o Q <l (1-20)
cV,h, 3
Vay s6 khoang
C, = 3Q (1-21)
Ikhovm

Trong d6: Q- luu lugng dong chay vao bé lang cét.

V6i bé lang cat thdo rira dinh ky phai taing thém mot khoang dé khi thdo rira ting
khoang khong anh hudng dén diéu kién 1am viéc cua bé. Vay s6 khoang = ¢, + 1

Thong thudng véi bé lang cét thao ria lién tuc, s6 khoang ¢, =1 + 3
V6i bé lang cat thdo rira dinh ky, s6 khoang bing
+1=3+4
1.3.6.5 Thoi gian ling day dung tich chét va thoi gian thao rira

Thong thudng bé lang cét phai lang duoc loai hat c6 dudng kinh d > 0,05mm
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Luong bun cat dong lai trong bé trong thoi gian 1s s& bang:
G=pQ
Trong d6: p: Luong ham cét trong dong chdy (kg/m®) tinh véi cdc hat c6 dudng kinh

d > 0,05mm
Thoi gian 14p ddy toan bo dung tich chét cua cac khoang.

T, = EYz—}'rzilooo(s) (1-22)

Trong d6: W._: Téng dung tich chét cuia céc khoang (m?)

G: Téng lugng bun cét dong lai trong bé (kg/m’), trong thoi gian 1s, tinh véi cdc hat
c6 duong kinh d > 0,05mm

v.: Khoi luong riéng cuia cét lang, thuong y, = 1,6T/m’
1.3.6.6. Thoi gian thao rira bé lang cat thao rira dinh ky

Luu lugng thdo rira cat Q,, thudng 1ay bing 30 + 40% luu luong toan bo bé ling va
khong qua luu lugng 1am viéc cia mot khoang. Vay luu lugng thao don vi:

qth:& (1- 23) Y_JF{ - = N . e

B, &

B,,: Chiéu rong phan thdo cat ctia
khoang bé

Coi dong thdo 1a chay déu va vi
chiéu rong 16n so véi chiéu sau h,, nén
coi chu vi uét gan biang chiéu rong.
Khi dé

o 315 Hinh 1-29. Cao trinh va do sdu bé ldng cdt
h, L (1 - 24 B¢ thdo rita dinh ky; b- B¢ thdo rita lién tuc
Jio

n: Do nham day bé c6 bun cét, n = 0,0275
i,: Do doc ddy bé
Van toc dong thdo

V:q_lh

th
h th

Ham luong bun cat trong dong thao:
V 3/2
p, = 0,022 (ij vJR.i

R: Ban kinh thuy luc

W: Do tho thiy luc trung binh clia cdt trong dong chdy, c6 thé tinh bang cong thic:
_ ZWm,
100

W.. m;- @6 tho thuy luc va ti 1é phan tram ctia cat thanh phan.

- Thoi gian théo cat 1dng dong

Wete () (1-25)

t th

T, =12
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1,2 - hé s6 an toan
Thoi gian thdo rira cin thiét moi khoang, con phai ké dén thoi gian thao tdc dé dua bé
vao thdo rira va sau d6 dua trd lai 1am viéc binh thuong, do d6 phai lay ting 1én bang
T,=(1,5+2,0)T, (1-26)

1.3.6.7. Kiém tra céc cao trinh va do sau bé ling cat (hinh 1.29)
Bé ldng cdt thdo rita dinh ky
Tinh todn kiém tra dé muc nuéc & tiét dién cudi ctia dudng thdo rira khong dugc thap
hon muc nudc lii thi€t k€ trong séng noi nude chay ra.
h,<Z-i,l, - hy - Thy, (1-27)
h,- chiéu sau toan bo clia bé ling bang do sau 1am viéc h, cong v6i do sau chét h,.
iy, 1, - do doc ddy va chiéu dai lang cdt ciia bé.
Z - chénh léch muc nuéc giita miat cat vao bé va mit cét ha luu tai noi dong th4o ria
chay ra.
Thy- tong ton tht thuy luc & dudng théo rira tir cudi bé ling
Bé ldng cdt thdo ria lién tuc
Z>h,,+h+h,+h (1-28)
Trong dé:
h,,., h;, h,,, h_ - cdc t6n that thily luc & cuc vao, lu6i chén rac, hanh lang tap trung cat
va hanh lang xa cat.
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1.4. DUONG DAN cUA TRAM THUY DIEN
1.4.1. Tac dung, ciu tao:

Cong winh dutmg din dimg d& din miede 1t clta Liy nude dén nhi mdy.

Tuy theo di¢u Kién w nhién, c6 nhidu kifu cifu tao khidc nhau, nhung chit v&u phan ra
hai logi: dutng din hé va dugmg din b dp.
1.4.2, Buting dan hd:

Cé thé o6 cdc loai mat cit khic nhau, nhung thirtmg 13 chif nhat hodc hinh thang. Khi
thit ké phai tinh todn nhing vim d& sau:
1.4.2.1. Chon tuyén va hinh thitc duimg dan:

Tuyén duimg din phii chon sao cho lgi nhit vé kinh t€, dn dinh an 1oén trong khai
thiie, gidm dén mite 16 thidu vé tdn that luu Iugng va et nude,

- Mhitng noi phai udn cong thi bin kinh cong r phii:

rz 11V Vo +12 (m)
vitr = 3h (1-29)

Trong dd: WV, @, b Vin téc trung binh cla dong chay (m/s), ét dién wét (m?) va
chidu ring ddy (m) cha dutmg din.
1.4.2.2. Vin toc dong chay:

Van ide trong duting din V phil sao cho khing phdt sinh béi ling vi kheng sinh x6i 16,

V, V<V,
Trong dé: VW, — ¥an tde gidi han khong bdi ling tinh bing céng ihic:

V=001 —-yf-L 00225 (1-30)
d, Y0,01  »

Trong dd: W - B thd thuy lee cla cdc hat bin ¢it of dudng kinh trung binh d,,
{mmy/s), R — bin kinh thuy luc (m), p— him luong trung binh (% tinh theo trong luong) céc
hat biin it lo limg cd duéng kinh 1én hon 0,25mm.

i — hé s nham lomg din,

V., — Vin tdc cho phép khing x6i, xic dinh theo quy pham, né phu thuée vio
bdn kinh thuy e eia dong chdy v do 1dn hat ciu tao nén (n€u nén dan), hodc vat licu
nén duimg din,
1.4.2.3. Kénh G diéu tiét va kénh khong tw diéu tiét:

Kénly nie dich tiéi:

La kidu dutmg din his mi dd san cudi ¢f theé dal dén mate: do déc dubng mat mide
trong duimg din bing khoéng, thubng ding dutmg din 13 kénh véi mat cit hinh thang. Khi
thigt ké: chon dé die diy i theo trang thdi chdy déu, dng vdi hru lugng thi€t k&€ qua nhd mdy.
Cao trinh ¢tinh biv kénh 13 ném neang sudt chifu dai kenh.

|
TETIIT T3 nehn}r e e
a- Mt cdr doe; b- Quan hé nue niede va cdc dé sdu dong chdy rong kénh
fep- 3G sedae mee werdic dedv kénh; ho- D sdu mie mide cudi kénh by-0¢ sdu chdy dén
fy- 8 sdn giad han

31
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Khi tram thuy dién 1am viéc v6i luu lugng thiét ké, dong chay trong kénh 6n dinh véi
dong chay déu. Khi luu lugng qua tram gidm nho, muc nudc cudi kénh tang 1én. Dén luu
lugng bang khong, myc nude trong kénh nam ngang.

Do vay ma kénh tr diéu tiét duge luu lugng, khong cén cira diéu tiét & dau kénh va
khéng cn bé tri tran xa thita & cudi kénh.

Uu diém: Do khong phai x4 trin nén tiét kiém dugc dong chdy. Muc nude cudi kénh
ciing tang khi luu lugng nhé, nén gidm dugc t6n thét cot nude. Tir d6 ma gidm duge tén tht
ning luong.

Khuyét diém: Khéi luong dio dip 16n, cho nén thuong chi tng dung véi tuyén kénh
ngén, do déc tuong doi nho.

Kénh khong ne diéu tiét:

Thiét k& dong chdy trong kénh 13 dong déu, tng v6i luu luong thiét k€ clia tram. Do
ddc dinh b kénh bing véi do déc ddy. Do ddy khi luu lugng gidm nho hon luu luong thiét
k&, myc nudc cudi kénh tang lén, dong chdy tran mot phin qua tran xé thira. Khi luu lugng
qua nha may bang khéng, toan bo dong chy qua tran xa thira.

Do ddy kiéu nay phdi ¢6 tran xa thita cudi kénh, thuong dit & bé dp luc. Ddu kénh
phdi dat cdnh clra diéu tiét dong chay.

Uu diém: Vi mat cdt kénh khong thay ddi theo chiéu dai, nén khoi lugng dio
dap nho.

Khuyét diém: Phai 6 tran x4 thita nén mét bét mot phdn luu lugng qua trin, Tdn that
cot nuée ciing 16n hon kiéu trén.

Thudng ding véi kénh c6 chiéu dai 16n hodc d6 doc 16n.

k
Hinh 1-31. Kénh ﬁéng tu diéu tiét
a- Mdt cdt doc; b- Quan hé giita hiu ligng va cde do sau trong kénh.

1.4.3. Budng dan c6 ap:

Dudng him din nuée ¢6 dp thong thudng cd tiét dién tron, vo boc bing bé tong cot
thép, boc thép, hodc khéng boc néu 13 nén dé t6t da diéu kién chiu luc va én dinh.
1.4.4. Tinh toan thuj Iutc va ton that nang Iuong & dudng dén:
1.4.4.1. Ton that thuy lue & duong dan khong Ap:

Duong din khong ap tinh theo trang thi chay déu ting véi luu lugng thiét ké, cling la
[uu Jwgng tinh todn 16n nhit qua nha mdy.
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Tir d6 do déc mit nude ldy theo do doc ddy:
Q?.
1= =
@ C°R
Q - luu luong thiét k& cia nha mdy (m'/s)
o, R — tiét dién w6t (m*) va ban kinh thuy Iuc (m) clia dudng din.

(1-31)

C - hé s6 Sezi, theo cong thic Maninh C = 1 pus,
n

n — hé 6 nhdm cia long dan.
Nhu vy néu chiéu dai dudng dan 1a L thi tén thét cot nude & dudng din la:
Ah=iL (1-32)
1.4.4.2. Tén thit thuy luc ¢ duong dan cé ap:
Do déc thuy luc i ciing tinh theo cong thike (1-31).
Do d6 tén that cot nude:

(s
Ah=———0?
mzczRQ
Néu tinh dén cdc tén that cuc bo:
Al |
An=| 28 Ve | 1-33
[C'R gg]Zg .

1.4.5. Ton that nang lugng trong dudng dan:
Tén thét nang lugng trong dudng dén do tén thét cot nudc xdc dinh theo:

AB = fw: (KWh) (1-34)

Trong d6 AN =9,81 .1.Q . Ah (KW)

Vi Q va Ah déu thay déi theo thdi gian nén phai tinh theo tich phan véi thai gian. 1) -
hiéu sudt t6 mdy, 14y tri s6 trung binh theo thdi gian. Céc tri 6 thay déi trén c6 thé biéu dién
trén biéu dé hinh 1-32.

Tir d6 t6n that dién lugng trung binh
trong mot nam s& bang dién tich biéu dé cia
dudng duy tri cong sudl trong nam.

Vi dudng diin ¢6 dp, c6 thé thay Ah
biang cong thifc (1-33) va phuong trinh (1-34)
viét thanh:
9814L

AE )
w C°R

[Qr (1-35)

t
»
Hinh 1-32. Cdc duong duy tri luu luong,

ton that cét nude va ton thdt cong sudt

trong mot ndm
1.4.6. Chon mét cét kinh t& dudng déan:
C6 nhiéu cdch tinh todn khédc nhau dé chon mit cét kinh t€ dudng dan. Thudng ding
céch tinh theo muc tiéu: tong chi phi nhd nhat:
Z.=7y + 7z — min (1-36)
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Trong d6 :
7 — Téng chi phi
7, — Chi phi cho ddu tu va khai thic cong trinh dudng dén, tinh bang :
K
Zv= T +{

K — Vén déu tu xay dung cong trinh duding din va cong trinh phu thude dudng din.

T, — Thoi gian bit vén tiéu chudn clia cong trinh (nam).

C — Chi phi van hanh cho dudng dén hang nam, c6 thé tinh theo phin tram clia K: C
= pK; p=0,05.

7, — Chi phi do nhiét dién phai thay th€ phén tén thét ning lugng AE va t6n thét cong
suit AN,,,,, tinh theo:

Tt (%Jr p]kM’ANm [+ jAEs (1-37)
0

Trong dé: k™ - Vén ddu tr cho mot don vi cong sudt tang thém cta tram nhiét dién
thay thé:

AN, — Tén thit cong suat 1én nhét do ton thit cot nude.

f=1,1+1,5 —hés6tinhddi vé cong suit ctia nhiét dién thay thé.

j=1,05+ 1,10 - hé s6 tinh déi vé dién luong clia nhiét dién thay the.

AE - Dién niang tén that, do ton thét cot nudc.

s — Gid dién ning don vi tinh theo sin xuat nhiét dién.

Ciing ¢6 thé theo cdch tinh todn kinh 1€ hién nay 1 dua cdc chi phi va tdn that hoac
thu loi ca timg phuong dn, tir d6 rit ra cc chi tiéu kinh t€ ctia timg phuong 4n, cudi cling so
sdnh tim ra phuong 4n loi nhit.

1.4.7. Chon mat cat kinh t& kénh dén cla tram thuy dién:

Pé chon mit cit kinh € kénh dén, ciing tinh theo téng chi phi nho nhat véi hai
bién: chiéu rong ddy va do siu dong chay trong kénh. Budc thit nhat ¢6 thé tinh nhiéu
phutong dn, méi phuong dn theo mot chiéu rong ddy b nhat dinh. V6i méi phuong dn tim
duoc mét chiéu sau loi nhit. So sanh sé thdy tri s6 h 1gi nhét ung véi téng chi phi Z,,
(hinh 1-33a). Tir tri s6 h lgi nhat nay tinh véi cdc chiéu réng ddy b khdc nhau, tim dugc
tri 86 b lgi nhdt (hinh 1-33b).

(=} Zz b 2

77‘7‘

| iN |
Libg |
b b & b f b b

3

[
I

5
‘-_-,1‘,’..,-?/

[

l

.‘::I-——-——v__
ce:l' -
&
{nb
-:l-“

= ———-__..___

Hinh 1-33. Xdc dinh mdt cdt kinh té kénh ddn cua tram thuy dién
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1.5. BE AP LUC

1.5.1. Tac dung ctia bé ap luc

BE 4p luc 1a cong trinh néi ti€p dudng din nudc khong ap — thuong 1a kénh dén, vé6i
duong dan nude c6 ap- thuong la duong dan nude vao Turbin.

Bé ap luc ¢6 tac dung

B6 sung Iuu lwong khi nha mdy ting tai dot ngot ing vé6i su tang tai 16n nhat trén bi€u
d6 phu tai c6 dudng thdo nudc thira dé c6 thé thdo luu lugng 16n nhat clia nha mdy khi cat tai
dot ngot.

Tao dong chdy thuan tir dudong din hd vao dudng din cé dp véi ton that thay luc thap
nhat.

Phan phoi déu dong chéy vao cdc dudng ong c6 4p. Khi ¢6 su c6 hoac kiém tra, sta
chita, c6 thé déng kin timg dudng ong hodc toan bo.

Loai trit rac bin, bun c4t gay hai cho turbin chua dugc loai trir hét tir dau dudong din
hoic bo sung thém trén dudng dan hd.

Bao dam cho miéng 6ng din c6 dp chim dudi muc nudc thap nhat it nhat 1a 0,5 m; dé
khoi cuon khong khi theo dong chdy gay mét én dinh cho su lam viéc clia turbin.

Vé két cau phai 6n dinh, bén vitng, khai th4c thuan loi, ciu tao don gian va gid thanh
xay dung thap.

1.5.1. Hinh thic va cau tao bé ap luc.
GOm c6 céc phan chinh: khoang trudc, phan thu nuGe va phan thao nudc thira

1.5.2.1. Khoang trudc

La phin noi ti€p bé véi dudng dan khong dp, dong chay md rong dan tur tié€t dién
duong dan khong ap dén tié€t dién phan thu nudc

Géc mé rong clia khoang trudc khong vuot qud 10° + 12 © theo phuong ngang ciing
nhu phuong ding, dé tranh cho van toc dong chay phan bé khong déu. Van toc trung binh &
tiét dién cudi khoang thuong tir 0,6 + 0,8 m/s.

Trén mat bang tot nhat 12 khoang trudc c6 truc 1a dudng thing ciing véi truc dudng
dan va phan thu nudc. Nhung do diéu kién dia hinh, dia chét, ¢6 trudng hop phai lam khoang
truSc cong hodc gy khiic, khi d6 c6 thé phai 1am tudng huéng dong dé giit cho dong chay
phan phéi déu trén mat bang.

Trong trudng hop do han ché€ géc mé rong dua dén chiéu dai khoang trude 16n qua, ¢6
thé phai rut ngén lai va dat cdc tudong huéng dong.

O chd néi ti€p gilta khoang trudc va phan thu nudc, cao trinh ddy cta khoang trude
thap hon 0,5 + 1 m dé giit cat lang dong lai trong khoang trudc. & day c6 dat dudong ham
thao cat véi dién tich 0,4 x 0,6 + 0,6 x 0,8; c6 dat clra van ph'fmg dé dinh ky thdo cét lang.

1.5.2.2. Phan thu nuéc

N6i lién v6i khoang trude, c¢6 nhiém vu chia nuéc vao cdac duong ong c6 ap. Phan thu
nudc chia thanh cdc khoang riéng biét. Ngan cdch nhau bang céc tru pin. Mdi khoang dat
céc thiét bi giong nhu da trinh bay & phan ctra 14y nudc nhu: Clra van sira chira, ludi chan
rac, clra van cong tdc, ong thong khi, thiét bi déng md cua, thiét bi nang chuyén, ciu cong
tac.

Cic ctlra van thuong 13 van phang, clta van sira chita c¢6 thé van phang hoac phai. C4nh
clra van cong tac trong truong hgp thiét k& khong ché dp luc nude va thi phai c6 thiét bi dong
nhanh.
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Ludi chan rac thudng bo tri gific hai clra van sira chita va clra van cong tac va dat
nghiéng mot géc 10° + 30° so v6i phuong thiang ding, dé tién loi cho viéc vét rdc biang co
gi6i.

v 109,50
JUTALLHE Y0530
RO R = (i f6 - o
I = = = =R
i ] S o o
1] 0] e 8 S

-

NG 7/ Lty

-

Hinh 1-34. Cdt doc bé dp luc.
1- Kénh dén; 2- Khe phai sira chita; 3- Lu6i chén rdc; 4- Clra hanh lang thdo cét; 5- 6ng thong
khi; 6- Cira van cong tac; 7- Ong dén nudc vao turbin.

1.5.2.3. Cong trinh thao nudc thira

C6 nhiém vu xa phan luu lugng thira, khi nha mdy giam cong suédt. Cong trinh nay
phai tinh todn véi truong hop khi nha may dang lam viéc véi cong suét 16n nhat ma do su c6
phai cat tai hoan toan, nhu vay Iuu lugng thdo phai tinh vé6i luu lugng 1am viéc 16n nhat cua
nha mdy. Thuong gip nhing kiéu sau:

Tran tu do: hinh thic thdo nuéc don gian nhat 1a tran tu do, thuong dat & mot bén bo
cta khoang truGc, dang mat cat 6p — phi-xé-r6p. Nhugc diém cua tran tu do 1a luu luong
don vi nho, vi vay phai c6 chiéu dai tuyén tran 16n hoadc cot nudc trén dinh tran 16n (thudng
lay bang 0,5 + 0,8 m). Tir d6 ma phai ting chiéu dai khoang truc hodc nang cao bd bé dp
luc. C6 trudng hgp l1am tuyén tran cong dé kéo dai dinh tran.

Xi phong: Cong trinh thdo nudc thira c6 thé 1am theo dang xi phong, Iuu luong don vi
cua xi phong 16n hon tran tu do 4 + 5 1an. Xi phong thudong lam thanh nhi€u 6ng, it nhat 1a
hai 6ng. C6 trudng hop con bé tri cdc ngudng 6ng c6 chénh léch vé cao do dé thdo bd céc
cép luu luong khdc nhau, nhu vay thich tng dugc cdc mic thay déi phu tdi ma con loai bo
duoc hién tugng sang am trong bé. Nhu vay kiéu tran xi phong c6 nhitng vu diém vé théo
nudGe, nhung két cau phiic tap hon tran tu do.

Konh Zin e

/ —

4
m f

-t ———

—
""’”"*lhw
T T T TS
E 4;_‘__
A 8

Hinh 1-35. Mt bang bé dp luc
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1-Ong dan nudc vao turbin; 2- Clta van cong tic; 3- Khoang trudc; 4-Xi phong thdo nudc thira;
5-Tran thdo nudc thita; 6-Doc nude; 7- Cira xa cét; 8- Clra néi tiép véi bé diéu tiét ngay.

Hinh 1-36. Cdc cong trinh thdo nudéc thira & bé dap luc

a-Mat bang bé dp luc v6i dudng tran cong; b- Mat cét tran; c- Xi phong
1-Khoang trudc; 2-Tran dang cong; 3-Méng dan nudc sau tran; 4-Tudng ap luc diu 6ng dan;
5-Cira 18y nuéc; 6-Ddc nudce.

Ctra thao tran c6 ctra van: Kiéu nay ¢6 wu diém la kich thuéc nho, khong ché duge dao
dong trong bé & pham vi nhd. Ngoai ra con c6 thé két hop dé x4i rira cét lang dong trong bé.

Ciing ¢6 thé phoi hop may kiéu khac nhau dé giam kich thudc mat bang ctia bé.

Puong thao nudc thira: Sau cac cong trinh thdo nudc thira néi trén phai c6 duong dan
ra ha luu. Thudng 12 cao trinh bé 4p luc khd 16n so v6i dong chdy tu nhién, cho nén phai lam
dudng dan ra dudi dang déc nudc, hay bac nude, ¢ tinh toan tiéu nang & cudi duong thao.
1.5.2.4. Cac bo phan cong trinh khac trong bé ap luc

Ngoai nhiing thanh phan chinh da néu trén, con nhiing bo phan cong trinh khac trong
bé 4p luc nhur:

Clra thdo cdt: Van toc dong chay trong bé 4p luc thudng nho, do phai dam bdo tiét dién
dat cac 6ng din nudc ¢6 4p, vi vay ma bun cét ling dong trong bé, thudng 1a & khoang trudc
do dé khoang truéc c6 tac dung nhu mot bé lang cat. Dé thdo rira bun cét phai dit clia thdo
cét tai chd ddy thap nhét ctia khoang trudc, do 1a & tiét dién ngay trudc phan thu nude. Canh
cira thuong 1a dang phang c6 thé khong dat & ngay miéng clra duong thdo cat ma lui vio mot
doan dé dat thiét bi dong m& ngay trén bd bé 4p luc.

Hanh lang thdo cat: n6i tir clra thdo cdt ra ngoai. Pudng thdo cdt con két hop dé théo
nudce khi stra chita bé ap luc va kénh dan.

Cac ctlra 1dy nuGc v6i yéu cau khac: Trong truong hop cé két hop 14y nude tir thuong
luu cho yéu cdu khac nhu nudc sinh hoat, tuéi... thi trong bé dp luc c6 thém cac cira 1ay
nudc cho nhitng muc dich dé.

Trong trudng hop diéu kién dia hinh cho phép c6 thé dat bé diéu tiét ngdy & gan bé 4p
luc thi phai c6 cong trinh néi bé diéu tiét ngay véi bé dp luc (céc hinh 1-35, 1-36a).

1.5.3. S0 d6 b tri bé ap Iuc
Do diéu kién dia hinh, dia chat ma c6 mdy dang so do sau:
1). Bé ap luc thang
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Truc dudng din tring vdi truc cta bé dp luc va cung phuong vdi cac dudng 6ng din
nuée turbin. Kiéu so d6 nay c6 t6n that thuy luc nho nhat, két cau don gian, kich thudc mat
béng nho.

2). Bé ap luc xién géc

Truc clia duong dan 1am véi truc clia cac duong 6ng dp luc mot géc nghiéng o < 90°.
Do dong chay déi huéng cho nén tén that thuy luc 16n hon & kiéu thang. Rdc ban va bun cit
phan bo khong déu trén Iudi chéan rac va phan lang, gay kho khan cho viéc don rac va théo
ria.

3). Bé ap luc cong

Truc ctia duong din va truc clia 6ng dan nudc vao turbin 1am thanh mot 6¢ o < 90°.
Khoang trudc cé dang uén cong, cho nén thuong phai kéo dai va tang ban kinh cong, do d6
kich thuéc mat bang 16n. Tdn thét thily luc 16n hon so v6i so dé bé thang. Két cau phiic tap
hon. Buong thdao nudc thira bo tri & mot bén bd cua khoang trudc.

Hinh 1-37. Cdc so dé bo'tri bé dap luc

a-Kiéu bé 4p luc thang; b-Kiéu xién géc; c-Kiéu cong; d-Kiéu vuong géc

1-Kénh dan; 2-Khoang trude; 3-Dudng dan nudc vao turbin; 4-Duodng tran thdo nudc thira; 5-
Déc nude.

4). Bé ap luc vuong goc.

Truc ctia dudng dan va truc cta dudng 6ng dan nuGe vao turbin lam véi nhau mot goc
a =90,

Phan thu nude vuong géc véi khoang trude

Kiéu nay c6 t6n that thiy luc 16n do dong chdy chuyén huéng 90°. Phan bo rac ban va
bun cét khong déu. Kich thudc trén mat bang c6 thé nhd hon & kiéu xién va cong.

N6i chung 1a nén c6 géng bo tri theo so d6 1, nhung do diéu khién dia hinh, dia chat,
ma chon theo 3 kiéu sau.

1.5.4. Tinh toan thuy luc va xac dinh kich thudc bé ap luc
1.5.4.1. Tinh toan thuay luc

Muc dich x4c dinh muc nudc cao nhat trong bé 4p luc khi cit tai vd muc nudc thip
nhat khi giam tai.

D6i v6i dudong din va bé 4p luc, khi giam luu lugng phét dién (gidm tai) s& xuat hién
song duong, lam cho muc nudc tang 1én. Nguoc lai khi tang luu luong phat dién (tang tai) sé
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xuét hién séng am lam cho muc nudc ha xuong. Cic séng nay c6 chiéu cao ban diu 1a Ah,
di chuyén theo dong chdy véi van téc chuyén séng c, tinh theo cong thic sau:

c:\/gi(lJrgAEBjivO (1-38)

B| 0
Trong do6:
c: Van toc truyén séng
V,: Van toc ban dau cua dong chay
F,: Tiét dién ban dau cua dong chay
Ah: Chiéu cao séng
B’: Chiéu rong ctia dong chay & vi tri trung binh ctia chiéu cao séng
g: Gia toc trong truong
Trong trudng hop chiéu cao séng Ah nho hon 0,1h; h- do sau dong chay khi chua c6
séng, c6 thé bod qua tri s6 mang Ah trong cin va cong thic trd thanh:

c:wfg%irvo (1-39)

Chénh léch luu lugng gitra mat cit song da truyén dén véi mat cit ban dau la:
AQ =Q-Q, = cAhB' (1-40)

! / v
“':.F[:C | <| —Q:r-—
LS i 5} <t {em
| ——y S VL

Hinh 1-38. So do truyén song.
a-Giam tai; b-Tang tai

Tri s6 AQ la luu Iuong bién déi do séng, goi la luu luong séng.

Cao trinh muc nudc dang cao nhét khi giam tai dot ngot.

Khi giam tai mot phan hoac toan phan trong mot thoi doan rit ngén, s& phét sinh song
duong trong bé 1ap luc va kénh dén.

Séng truyén theo chiéu dai kénh, 1am cho muc nuéc ting Tai mot mat cit nhét dinh,
muc nudc tang lién tuc theo thdi gian. Cho dén khi s6ng phan xa tir hd chda tré vé dén mat
cat do, séng mdéi bat ddu giam. Vay tai thoi diém nay tuong ing v6i muc nudc cao nhat &
mat cat néi trén.

Xdc dinh tri s6 muc nudc cao nhét c6 thé theo phuong phap don gian Trec - t6i - s6p
nhu sau:

O thoi diém ban ddu, dong chay 1a n dinh, véi luu lugng Q, dudng mit nudc va tat ca
céc yéu to thuy luc & mat cat bat ky da biét.

Khi giam tai

AQ=Q-Q, (1-41)
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O mat cit 0 — 0 cu6i bé dp luc xuat hién séng duong truyén lén thuong luu. Thira nhan
may gia thuyét sau:

- Mat truyén clia séng thang ding

- Mt thodng sau khi s6ng truyén dén s& ndm ngang

- B6 qua luc ma sat.

Trén doan n, n-1 ciia dong chay, phuong trinh chénh 1éch luu luong song sé la:

AQ, =c,B' Ah, (1-42)
Céc ky hiéu nhu trén, n 1 chi s6 cho mat cat n. Van toc truyén séng theo (1-38):
F 1
c=,[g—"2 1+§iAhn 1V, (1-43)
B, 2 F,

Trong d6: Chi s6 0 chi céc tri s6 ban ddu tai mat cét n. 14y phuong chuyén dong cta
song la chiéu duong.
Thoi gian truyén séng tr mat cat n-1 dén mat cat n 1a:
I,
At, == (1-44)
Cn
Trong dé:
I : Khoang céch hai mat cat.

c, : Van toc trung binh clia s6ng truyén, c6 thé tinh:
1
¢, =50 tc) (1-45)

Hay: c (1-46)

Thé tich thay déi trong thoi doan At, & doan giita mat cat 0-0 va n-n (phin gach chéo
trén hinh 1-39) la:

W, = AQ, At (1-47)

Tu (1-43), (1-45) va (1-46) duoc:
21 AQ

C, = W—° —C,y (1-48)
Tur cong thic hinh hoc ¢6 thé x4c dinh:

W, =W, -W_, (1-49)
Trong dé:

Wgzésn(fo+fn+,/fofn) (1-50)

Wn‘—l = %Sn—l(fo + fn—l + fo fn—l) (1-51)

Trong dé: f,, f, ,, f, — dién tich mat séng thing diing & cdc mat cat 0-0, n-1, n...

O tiét dien xuét phat 0-0, séng ban ddu Ah, va van toc v, ¢6 thé xac dinh:
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AQ, = ¢,B'Ah,

0 0o

F ' | |
C, = gB°,° [1+%E—°AhoJ—VO e e e L

Giai bai toan theo trinh tu sau:

Tl mit cat cudi bé 0-0,
tinh todn cho mat cat 1-1, xdc
dinh chiéu cao séng Ah,. Tri s6
W, tinh theo (1-49) trong d6
(n-1) thay bang (0), con (n)
thay béng (1),c, tinh theo cong
thic (1-43) va (1-48). Néu ¢,
tinh theo hai cong thiic c6 dugc
tri sO truing hodc gan trung nhau thi tri s6 Ah, dugc chip nhan. Néu khong thi phai tinh lai
Ah,. D6 1a céch tinh thir dan, hoic ciing c6 thé dung biéu do.

Hinh 1-39. So do tinh todn muc nudc déing cao
nhdt trong bé ldp luc.

Véi tri s6 Ah, va ¢, da tinh dugc, mat nuGe 6 1-1 s€ & cao trinh
Z, =2Z,,+Ah

Trong d6: Z, - Cao trinh mat nudc & mat cat 1-1 trong chuyén dong 6n dinh ban dau.

Tur Z, tinh chuyén qua mat cit 2-2, cdch tinh giong nhu trén.

Cudi ciing xdc dinh tai mat cit cu6i cing S-S (mat cat dau kénh dan ti€p xdc véi ho
chita & thugng luu).

Trong thoi gian truyén tir mat cit 0-0 dén S-S, thoi gian truyén 1a T, muc nudc tang
lién tuc, tai thoi di€ém séng truyén t6i S-S muc nudc tai mat cit 0-0 1a Z0 Tai S-S muc nuéc
khong thay déi (tng véi muc nudc hé chita tai thoi diém d6), séng phan xa bét dau truyén
nguoc lai v6i van toc ¢, cing bang van toc séng truyén di.. Trong thoi gian séng phan xa tir
S-S vé 0-0 ciing v6i thdi gian T° = T muc nudc tai 0-0 van tiép tuc tang cho dén khi séng
phan xa t6i 0-0, muc nudc tai day dat dén Z,,. C6 thé theo bién d6i muc nude tai 0-0 nhu

hinh 1-40.
C6 thé thay

Zowe = Zo+(20-2,) (1-52)

Hay Zoms, =220 —Z, — Ah, (1-53)

Trong tinh todn gan ddng c6 thé tinh nhu mot doan véi mat cét 0-0 va mat cat dau
kénh S-S.

Néu trong bé tuyén tran hodc xi phong &
cao trinh Z, thi & thoi diém bat du tran, cong
thiic (1-39) tinh van toc truyén séng trd thanh:

2l AQ,
nd = W—O_ n-1 (1_54)
Trong dé:
AQ, = AQ, —Qpq (1-55)

Hinh 1-40. Bién d6i muc nudc &
Q,.o: luu luong trung binh ctia tran hoac xi ~ mat cat cudi bé dp lyc khi giam tai.
phong trong khoang thoi gian s6ng truyén tir
mat cit n-1 dén n.
Muc nuée thap nhat trong bé khi tang tai
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Trudng hop tang tai tuong tng véi luu lugng tir Q, dén Q,
AQ=Q, -Q, (1-56)
Cung v6i nhitng gia thiét:
- Mt cat dinh séng thang ding trong khi truyén
- Mit nu6c clia dong chay sau khi truyén séng dat dén do on dinh cu6i cling véi do

doc L.
Xét song truyén tir mat cat 0-0 dén n-n (hinh 1-41) cdc phuong trinh co béan sé 1a:
AQ, =c,B,Ah, (1-57)
Phuong trinh van toc song
F, B.
C,=.0— 1+E “Ah, |-V, (1-58)
B, 2F, °
Thoi gian truyén séng tir 0-0 dén n-n:
S
t, ==
c

S,: Khoang cach 0-0 dén n-n
Van tdc truyén séng trung binh:

1
C, :E(CO +Cn)

Phuong trinh lién tuc:
AQpt, =W, (1-59)

W,: Van t6¢ nuGc chuyén trong thoi doan t, (phan gach chéo trén hinh 1-41).

L I n 0
A\Iﬁ D . 1
B M W,/ S Zoo
| e ‘// n L
T A 7 2 ’ ﬁl -Zh
} e A rze
ES T it T

Hinh 1-41. So do tinh muc nudc thdp nhdt trong bé dp luc.
Biéu thic luu luong:

Q=KVI (1-60)
Q: Luu lugng trung binh giita mat cit 0-0 va n-n

K : Tri s6 trung binh ctia modun luu luong & mat cit tuong ng.

Néu tinh v6i mat cat 0-0 va S-S 12 mot doan tinh toén thi khi séng lan truyén dén dau
kénh, muc nuéc trong bé gidm xuéng dén cao trinh Z, = Z, — 7, (hinh 1-41), khi d6 van toc
va chiéu cao séng tai S-S.

ah, =29
c,B

sTS

(1-61)
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F, 3 B,
2514228 A 1-62
\/g S(:|.+2 h) (1-62)

Xdc dinh Ivu lugng AQ, tai tiét dién S-S khi séng truyén t6i, theo cong thic:

AQLZAQ%R\/I:—QO (1-63)
Hay AQ, = 2KNT —Q, +0Q, (1-64)
AQ, = 2KVT -(Q, ~Q,) (1-65)

Cic triso K, | 1achi gia tri trung binh cta K, I giira cac tiét dién.

Khi s6ng truyén tdi tiét dién S-S v6i do sau nude hy,:

htb = htbo - Ahtbo = htbo CEBO _ (;0)) (1-66)
S 0
B C, +C,
)

hy, : PO sau trung binh trén kénh

B,, B,: Chiéu rong mat nuéc trong kénh tai S-S va 0-0

Do doc thuy luc
AH — Ah
| = 7o+ A0~ AN (1-67)
L
L: chiéu dai kénh.
Chiéu cao song tai tiét dién 0-0 khi sng truyén dén dau kénh:
40 -Q,) — Ah, (1-68)

°~ (B, - B,)
C6 thé tinh Ah_r6i tim ¢, theo (1-62), AQ, theo (1-64), sau d6 tim Ah_ theo (1-61).
Neéu két qua trung véi Ah, da dinh ra trén thi tri s6 Ahda dinh la ding.
Cung v6i gia thiét thdi gian truyén séng tir 0-0 dén S-S va nguoc lai déu bang nhau thi
muc nudc thdp nhat tai mat cat 0-0 la:
Z.n=2Z,—2n,+Ah,
Z,: Muc nuéc tai mat cat 0-0 ban dau.
1.5.4.2. Xac dinh cac kich thuéc ciua bé ap luc
1). Khoang truéc
Khoang trudc 1a bo phan ndi ti€p dudng dan véi phan thu nude tiét dién tang déu tix
dudng dan dén tiét dién yéu cau vé chiéu cao va do sau ctia phan thu nudc.
Dady ctia khoang truGe & tiét dién ti€p gidp véi phan thu nude phai thap hon ddy phan
thu 0,5 + 1,0 m Dé bun cét lang dong khong troi vao phén thu.
Chiéu dai khoang trudc:
L=5H -h)+1 (m) (1-69)
Trong do:
H: Chiéu sau 16n nhat ctia phan thu, tinh dén dinh tudng.
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h: Chiéu sau kénh dan
Thuong cdc cong trinh thdo nudc thira bo tri & khoang trude. Véi tran tu do luu lugng
qua tran:

Quac = MBy2gH 72 (1-70)
Q,..x: Luu luogng 16n nhat cia nha may
m,B,H,, : Heé s6 luu lugng, chiéu rong va do sau 16p nudc tran. Thuong H,, 1dy
khoang 0,2 + 0,6 m. Muc nu6c dang binh thudng trong bé, bang muc nudc dang binh thudng
& ho chita thugng luu trix di cdc tén thit doc dudng va cuc bo clia dong chdy tir ho chita dén
bé ap luc.
Cao trinh ngudng tran 14y cao hon muc nuéc dang binh thudng trong bé tir 3 +5 cm.
Phan khoang trudc phai ¢ tiét dién m& rong dan, tot nhat 1a d6i xing trén mat bang.
Néu phai bo tri phan nay ngin hoic khong d6i xting thi phai c¢6 cdc tudng huéng dong dé
phan phoi déu dong chay. Trong thiét k& phai chon hinh dang, kich thudc sao cho ton that
thuy luc nho nhat.

2). Phan thu nuéc
Phan nay dé noi v6i dudng ong din nudc vao turbin va dat céc thiét bi diu 6ng dan.
Yéu ciu chung cling giong nhu & ctra 14y nudc.
Chiéu rong moéi khoang ctra:
b, =(15+18)D
Trong dé:
D: Buong kinh trong ctia 6ng dan nudc vao turbin
Vay chiéu rong toan bo phan thu nudc:
B =nb, +(n-1)d
Trong do6:
n: SO khoang
d: Chiéu day tru pin
Chiéu dai phan thu nudc L, do viéc bo tri cdc thiét bi ddu 6ng dan (ctra van sira chita,
lu6i chén rdc, clra van cong tac) va két cau clra ma quyét dinh.
Van t6¢ dong chay vao phan thu 1dy bang V, =0,7+0,8 m/s, do ddy do sau phan
thu:
_ Q&
“ kak
Q;: Luu lwong 16n nhét ctia mot dudng ong ap luc.
Do ngap sau t6i thiéu clia mép trén ong 4p luc phai:
VO2 —Vk2
29
V,: Van toc 16n nhit trong dudng 6ng ap luc.

hmin 2 (2 _3)

3). Tinh toan caAc muc nuéc trong bé

Tinh todn muc nuéc thap nhat trong bé thuong tinh véi: Khi tang tai 16n nhét t6 mdy
cu6i cling trong khi céac t6 mdy khac déu chay ddy tai. Tir d6 muc nuéc thap nhat trong bé:

Vmin = Vn—l —Ah
Trong doé:
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V., : Muc nudc trong bé dp luc khi n-1 t6 mdy déu chay day tai.

Ah: Séng giam ap khi t6 mdy cu6i cling tang tai I16n nhat (thudng 1a tir chay khong
dén cong sudt 16n nhat). Tri s6 Ah tinh toan nhu da néi & phan tinh toan thuy luc trén. Khi
thiét k& so bo ¢6 thé tinh nhu sau:

Tur phuong trinh can bang nudc:
Q

Qrp _CTAN, oy an=Or
2 2 cb,

Trong do:
Q; : Luu lugng tang tai 16n nhat qua 6ng dan 4p lyc.

c: Van toc truyén song giam 4p, 14y theo cong thic:

c=1/g%

F, va B’: Tiét dién u6t trudc clra ong din & thoi diém ban ddu va chiéu rong trung
binh cua tiét dién uét trén.
Muc nudc dang cao nhét trong bé dp luc: Muc nudc 16n nhat (V max) tinh véi truong
hop toan bo luu lugng 16n nhat clia nha mdy qua tran, tir d6 xac dinh duoc H,, theo (1-70).
vmax = vdt + Htr
V 4 : Cao trinh dinh tran.
D6i véi trudong hop khong c¢6 cong trinh théo tran nhu kénh tu diéu tiét.
V .. : Muc nuée dang binh thuong trong bé +Ah’
Ah': Chiéu cao séng tang 4p , tinh todn nhu phan tinh todn thuy luc trén, khi tinh
todn so bo c6 thé 1ay:
Ah = Q_T
ch,
Q;: Luu lwong 16n nhét ciia nha may

¢’: Van t6c truyén séng tang tinh theo cong thic:

i

4“
T
T Fi

}
T
i
|
T
|

l‘
¥

-

w7 dinh
Moo=
: .‘ He—MHINIIILHIER  fan
h! .‘;,MN_DQT_T___;E_T__Jﬂi ETL.JUL.H L

| ) h
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Hinh 1-42. So dé xdc dinh kich thuéc ciia bé dp luc
a-Mit cét doc bé va so do séng giam 4p;
b- Mt cit doc bé va so d6 séng tiang 4p; c- mat bing.
Chiéu cao 16n nhat cua dinh tudng bé ap luc:
Vi=V, . +hg +0
Vs Viae: Cao trinh dinh tudng va cao trinh muc nudc cao nhat trong bé.

hg: Chiéu cao séng, tinh theo tiéu chuin va quy pham tinh séng lén cong trinh.

8: Chiéu cao an toan, 18y nhu sau:
0 =0,2 + 0,25 m véi luu lugng nha may Q < 30 mY/s.
8 =0,3 + 0,4 m vé6i luu lugng nha mdy Q = 30 + 100 m’/s.
8 =0,4 + 0,5 m véi luu lugng nha may Q > 100 m’/s.

1.5.5. Nhitng diém cht y trong tinh toan 6n dinh bé ap luc

Vi tri bé 4p luc thudng dat gin mdi doc, vi vay dé sinh truot va truot theo phan nén.
Khi tinh én dinh phai kiém tra véi céc so dé trugt ¢ thé xdy ra: Phang, hén hgp. Nhat 1a
truong hop két cau nén khong déng nhat hoac két cdu gém cac 16p dia chat khéc nhau,

nghiéng dan ra phia ngoai.
Mat khéc phai tinh todn thim dé€ xdc dinh ton that luu lugng do tham.

Tuy theo diéu kién dia hinh, dia chat c6 thé dat bé chim, ndi hodc nita chim nita ndi.
Tinh todn va chon hinh thitc két cdu phéi bao dam 6n dinh, viing chéc, khai thac thuan

tién va giam chi phi dén miic thap nhat.



