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Chuong 4
CUA VAN SAU

Bién soan: GS. TS. Truong Dinh Du

4.1. MOT SO VAN DE CAN CHU Y KHI THIET KE CUA VAN SAU

- O nhiing cong trinh ddu m&i c6 ddu nudc cao, sl dung cong trinh xa sau dé thdo
luu Iuong can thiét 1a wu viét vi n6 c6 kha nang thao 16n va & day thuong diing clra van
sau. Song ctra van sau c¢6 nhuoc diém 13 khé quan sét, stra chita khé khan hon cira van
mat; dé dam bao an toan trong nhiéu trudng hgp & cong trinh ddu méi bo tri ca xa sau
va xa mat.

- Trong duong ham xa 1, ctra bo tri & doan dau hoac doan gitta thudng xay ra pha
hoai & trong budng ctra, hoic theo chiéu dai 6ng, hoac sau ctra van do tdc dung ctia hién
tugng khi thue va rung dong. Do d6 phai ¢6 giai phap khac phuc duoc khi thuc va rung dong.

- Ch€ do lam viéc thuy dong cua clra can dugc nghién ctu thiét k€& trén co s& thi
nghiém mo hinh thay luc trude ldc dua vao xay dung. Ngoai ra can xem xét so sanh két
qua nghién cttu mo6 hinh véi s6 liéu thuc té, dac biét 1a qua trinh thong hoi va khi thuc &
nhitng khu vuc c6 lién quan.

O nhiing cong trinh x4 sau 4p dung ctra phing sau c¢6 wu diém 1a gon va két céu
don gian. Nhung nhuoc diém 13 khi m& cira phang ting phdn dé diéu chinh Iuu luong
khe ctlra thuong bi pha hoai vi bi rung dong do két ciu c6 bac tu do dudi anh hudng ctia
dong chay va luc déng ma kha 16n.

D6i v6i cong trinh xa sau 4p dung clta van cung sau c6 nhitng vu diém sau:

+ Hinh dang cura tao dong chay thuan.

+ Clra gin chat vao khoi bé tong cong trinh, nén khi m& ting phan diéu
chinh Iuu lugng hién tugng rung dong nho vi két ciu khong cé bac tu do.

+ Luc déng m& clra nhd hon ctra phang cling diéu kién.

- Khi can diéu chinh luu luong chinh xdc, nhitng nam gan day nguoi ta st dung
van kim, van con.

4.2. CUA PHANG SAU

4.2.1. C4u tao
Vi ¢cot nudc cao, nhip clra khong 16n nén ctta dugc két cdu nhiéu ddm chinh, dang
dac. Do ciing clra yéu cau cao dé€ han ché rung dong khi c6 dong chay bén duéi nd. Mat
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khac do van toc cua dong chay 16n nén phia sau ctra thuong xay ra chan khong do d6
phai ¢6 thong hoi. Luu lugng khi dua vao 14y khoang 30% luu luong nuéc chay qua 16
ctra, dién tich 16 dan khi khoang 1/10 dién tich thoat nudc.

K&t cau tua cua ctra cau tao theo 3 dang: trugt, banh xe va xich lan.

Uu diém cuia ctra truot: khe cira hep giam rung dong va giam xam thuc khe. Song
hé s6 ma sat truot 16n nén may déng md can stic nang 16n. Loai banh xe khe clra rong
dé gay chan dong clra va hém ctra dé bi xam thuc nhung vi hé s6 ma sét lan nho nén
mdy dong md& ¢ siic nang nho hon so véi clra trugt. Truong hop clra chiu dau nudc cao,
chiéu cao ctlra 16n hon 4 +5m, thiét k& phai chia ctra ra nhiéu tdm chong lIén nhau, moi
tdm ¢6 4 banh xe va néi gitta cac tdm bang khép. Két cAu nhu vay thuan 1gi cho lap rap
va tranh dugc tinh trang c6 banh xe khong lam viéc.

Hinh 4-1. Cita phdng sdu Hinh 4-2. Kiéu bdnh xe truc tiép

1- ban mit; 2- truc banh xe;
3- banh xe.

Dé khic phuc nhuoc diém vé dudng kinh banh xe to, hém cira rong ngudi ta sit
dung loai cura xich lan.

Loai ctra ndy khic phuc dugc nhugc diém cua 2 loai trén song nhugc diém chinh
ctia no la két cau phan tua phiic tap, yéu ciu ch€ tao chinh xac cao. Vi muc dich giam
kho khan vé ché tao clia loai ctra xich lan, mot hinh thifc ctra méi ra doi (hinh 4-2).

Banh xe chiu luc duge gan ngay trén ddu 6ng, khong qua két cau trung gian do d6
chiu luc tét, cho phép tang tai trong 1én cua.

Cai méi cha két ciu nay la n6é duoc ciu tao bdi 2 phan, khi ha clra dén ngudng
thao nudc trong khoang giita ban mat va 6ng (A), clra chiu luc tua hoan toan vao 2 dam
bén, banh xe khong lam viéc. Khi kéo cua, dua nudc vao khoang gitra (A) nudc €p 6ng
dua banh xe vao vi tri lam viéc, giam nhe luc dong ma.
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4.2.2. Tai trong va luc tac dung Ién cita
a) Ap luc nuéc tinh

2 aa . o Cong thire xac dinh vi tri
Biéu d6 ap luc Cong thire xac dinh P dat hop Iuc Hy
’ H, 3H; -2H
0,5.y(2Hy —H,)H,.L Hp -2 —L =0
Ht( Y( T 0) 0 TT73 2H, —H,
S Sy 7
[ T o(Hp —Hy )Hy L Hy -0,5H,
P T H
LSS A ST S,
b) Trong luong ban than, khi tinh so bo xem biéu d6 hinh 3-6
¢) Tai trong do dong dat
d) Tinh luc nang ha
Luc nang: T=K,.G+K, (T, +T,)) + P, + P, 4-1)
Lucha: T =09.G-12(T,+T)+P, (4-2)

Néu T > 0 cura tu ha.
T* < 0 clta khong tu ha phai 4&n xuéng bang co ciu may.
Luc gitt: T,=K,.G—(T,+T) +P, (4-3)
Trong d6: P, - 4p luc nuGe theo huéng ding;
K, =11;K,=12;
Cac ky hiéu khic nhu trudce.
e) Khe cua
Khe cura 1a b phan quan trong doi véi ctra l N .
phéng sau vi né c6 thé lam cho ctra bi mac ket = —+
khi van hanh, lam tang luc nang, ha ctia co cau
may, hoac giy ra xam thuc, ro nudc... vi vay, o
phan bé tong & khe va ngudng ctra cling nhu & =
tuong nguc can thiét k€ mac bé tong thich hop,
R > 300, gia cong cédn than, liap rdp dam bdo
dung sai cho phép ctia thiét k&. Két cau khe cura I e e

& sau thuong theo mdy dang nhu clra phang mat, l—lb
nhung thép day hon (xem hinh 3-12). Hinh 4-3
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g) Tinh thép 6 khe ctira
Cong thitc thudong ding dé tinh dudng lan chiu tai trong tap trung

- Ung sudt uon dudng ray (hinh 4-3):

3.N.h
G, =—— 4-4
AN 4
- Ung sudt ép cuc bo:
N
OcM =—— 4-5
M7315 L'
- Ung sudt nén dudi day ray tac dung vao bé tong:
N
o =—— 4-6
™M 3hb (+0)

4.2.3. Pham vi st dung

Clra phang sau thuong 4p dung rong rai & dau miéng 1dy nuéc vao nha may thiy
dién, ctra d6ng nhanh dau duong 6ng, cong trinh xa 1l sau hoac & cac dudng hanh lang
din nuéc clia au tau. Do két ciu gon, don gian nén cira phang sau van duoc nghién cttu
cai tién dé dugc sir dung rong rai.

4.3. CUA VAN CUNG SAU
4.3.1. C4u tao

3@ / \ \

T T

Hinh 4-4. Ctia van cung sdu




CHUONG 4 - CUA VAN SAU 141

Khdc véi clra cung mat, ctra cung sau thuong dugc dat & phan dau cua cong trinh
thdo nuGc (hinh 4-4), clra cung & sau ¢6 nhip chua duge rong, chiéu cao ctra chua dugc
cao, nhung chiu dau nudc 1én dén 100m, truc ban 1€ dudng kinh dat dén ®1000.

Ton bung clia clra day dén 40mm va s6 dam chinh khong phai chi 2 ma 3 hoac 4;
dam dang dic. Chan cang thudng ciu tao bang thép tdim ghép lai dang hinh hop c6
khoét 16 thich hop cho viéc lap rap.

Co6i ban 1€ cau tao theo hai kiéu: truc dong tam va truc léch tam. Clia truc déng
tam khi dong m& mép ngoai cira ton bung chuyén dong trén 1 quy dao nhat dinh; nhuoc
diém 12 khi m& clra tiing phan nudc s& chdy theo khe hd giita mit bung cira va gioing
gay chin dong va khi thuc boi nhitng tia ban vao tudng hai bén. Mat khac gioang chan
nuéc bi mai mon chéng hong. Kiéu truc quay léch tAm da khic phuc nhugc diém trén.

Hinh 4-5. Ctta cung sdu b tri ¢ phan ddau cong trinh thdo nudc

1- luGi chén rdc; 2- toi tha phai; 3- phai; 4- may nang.
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4.3.2. M6t s6 tinh toan cd ban

a) Tai trong do ap luc nudc tinh (thanh phan ding)

Hn |
////

Khi tam quay cao han dinh cira cong

Pé = l.y.RzL{Lq:) +2sin@.cos@, —

2 180

1 sin2@; +sin2@, )+
> 1 2

+ 2£(coscp1 +sin(p2) }
r

Ht| ho t
Ry
- (4-7)
# Khi tam quay ngang bang dinh clra céng
# y R
H, .
L 1 in?2
— Pk 2 Sn2e,
B \o 2 180 2
Hl h R o +']i—( —COS@)
-~
P NLT (4-8)
‘ﬁ\ p: F’rt,- Hh?

SO RO RO,

Khi tam quay thap hon dinh cira cong

P = ly R’L [ﬂ —2sin@, cos @, +
- . . 1

180°

+ % (sin2¢; — sin’ ¢,)+

+ 2%(coscp1 —Cos P, ) }
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b) Trong luong ban than xem biéu dé hinh 3-6 (4p dung dé tinh so bo)
¢) Tinh luc diéu khién truc léch tam
Phuong trinh can bang mémen xodn:
Mg =M+ M, + My, (4-10)

M,,; - momen trén tryc do ma sat 66 bi, Mo = M, + M, + M, ;

M, - moémen trén truc do ma sat & gioang ciia 6, M, =M

chir T Mch.p + Mch.z :

M, - moémen xoan do tai trong tinh va dong;

Hinh 4-6. Truc léch tam

M, + M, - momen trén truc do ma st & 6 bi ctia tya khong chuyén dong beén trdi
va bén phai;

M, - momen trén truc do ma sat & 6 bi clia twa chuyén dong ¢ gitta
M, + M, = Q.fr,

M, = Q.fr, (4-11)
, Qc + Qd
Q= 2

Trong d6: f- hé s6 ma sat;
r, - bdn kinh cta truc tya tinh;
Q.- tai trong tinh 1én goi;
Q, - tai trong dong 1én gai;
r,- ban kinh cua truc tua dong.

Momen xo0an do tii trong tinh M,

M, = %ry (r, -ban kinh léch tam) 4-12)
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M, =M, e (4-13)

C
Luc tac dung 1én co cdu may:
P= My (4-14)
r

r - tay don cta co cdu may dén tam 0.

d) Tinh tan so6 dao dong riéng cua ctra theo huéng ngang
Cong thiic ¢6 dang:

- _ L K (4-15)
2n 2nm \M
K - hé s6 phu thuoc do cting cua cura:
K = 99 (gem)
A
G

M=——(k

081 (kg)

G - trong lugng cta phan dong;
A - chuyén vi ngang cua ctra tai diém B khi dat luc.
P =1000kg.

Néu tan s6 dao dong riéng cua ctra 16n hon tan s6 dao dong cua tai trong theo
huéng ngang thi 6n dinh cira dam bao. Theo kinh nghiém tan s6 dao dong cua tai trong
theo hudng ngang bién thién tir 0+6,7H,. Trong d6 90% tan s6 dao dong c6 bién do
3+4H,.

Tinh luc nang ha xem cong thuc (37-43), (37-44), (37-45).

4.3.3. Pham vi iing dung
Clra cung sau dugc ap dung rong rdi trong cong trinh xa sau, cong trinh 1ay nudc
diéu tiét luu lugng.

4.4. VAN PIA

4.4.1. Cau tao

Clra van dia (hinh 4-7) 12 mot cdi dia phang quay duoc, thudng c6 hinh tron, quay
quanh mot truc thang ding hay truc nim ngang, truc ndy noi chit véi dia (thi du tai
gitta dia). Truc xuyén qua vo ctra van va dugc ndi v6i mdy diéu chinh. Khi quay truc
ndy, dia c6 thé nim & mot vi tri bat ky, vi vdy ma tiét dién ong dugc md rong hay thu
hep lai. Truc quay ctia dia phai dat th€ nao d€ 4p luc & hai phan cla dia gin nhu bang
nhau, do d6 khi quay ctra van chi cAdn mot luc twong déi nho. Dia lam bang thép dic,
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truc ciing bing thép c6 6 d& va 6 bac bing dong & hai dau, vo bang gang, vat chan nudc
la nhitng gioang cao su, gioang dugc 16t gitta cic mat mai nhan cta vo.

Khi 16 chi m& dugc mot phan thi o
phia sau dia hinh thanh mot ving é4p
suat thap, do6 la ving nudc xody, vi vay
clra van bi chan dong va c6 thé xdy ra
hién tuong bi xam thuc. D€ tranh hién T
tugng chan khong, nguodi ta dan khong
khi truc ti€p vao dudi ctra, lam tang ap 5 K
luc phia dudi clra van bang céch lam
hep tiét dién ra ctia cong xa hoac lam  — [ — |
cho dia c¢6 dang thuon, lam cho dang
ctia 16 dugc hoan thién khi 16 md ra
hoan toan (bang cdch dat truéc va sau
dia cac duong dan dong c6 dang thuan). Hinh 4-7. Ciia van dia

: 55 e —
Khu vuc xoéy

e e

Clra van dia dugc st dung rong rai tai cac cong trinh thdo nude, dung lam cua van
chinh tng v6i moi loai cot nuéc khic nhau, néu nhu khong doi hoi diéu tiét luu lugng
nudc. Khi can diéu tiét luu luong thi clra van dia duge ding cho cot nuée dudi 25+30m
khi d6 clra duoc dat & du6i cong trinh thdo nuée, va né duge dat 10 han ra ngoai. Nho
luc déng md nhe va md ctira nhanh nén loai van dia dugc st dung khi can diéu tiét luu
luong (v6i cot nudce thap) va dé ddm bdo déng kin 16 thi clra van chinh c6 thé s& 1a mot
loai ctra van khéc, vi clra van dia khong dugc kin nude. Ngay nay nho cong nghé ché
tao hién dai nén do kin cua van dia tuong doi tot hon.

Clra van dia dugc dung véi cot nuéec dén 800m, dudong kinh 0,7m va 16n hon;
duong kinh 16n nhét da dung ctra van 1a 8,2m (khi cot nuéc 25m).

Két cdu van dia gom 2 phan chinh: vo va dia quay. Phan vo gom 2 nua lién két
vGi nhau bang cdc bulong; vat liéu bang thép (han, dic) hoidc bang gang dic.

Nira du6i c6 bo phan gin vao nén va phia trong vo c6 gan gioang chan nudc.

Phén dia thudng c4u tao 2 kiéu:

Kiéu 1: ban lu6t 1a 1 tim phang duoc gia cudng bdi cdc gan ngoai va han vao truc.

Kiéu 2: ban luét gdm 2 t4m trén va dudi c6 cdc gan kep bén trong.

Ty le

Ola

ca 2 kiéu chon tir 0,05 + 0,3; thudng gap % =0,15.

4.4.2. Tai trong va luc tac dung
- Trong luong ban than: Khi 1ap nhiém vu thiét k€ va 1ap don hang thiét bi, trong
luong van dia dugc tinh theo cong thic:
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G = 0,91.D2’25 1028 . (T):; (4-16)
(Phan tinh 60% toan bo)

1) Ap luc nuée tinh khi cira déng hoan toan:

P=vyHF (4-17)
2) Momen luc tinh khi ctra dong hoan toan (Khi truc quay cua dia ndm ngang):
Py.D*
M= , (T.m). 4-18
6 (T.m) (4-18)

4.4.3. Tinh stfc bén cuda vo va dia

a) Vo
Kiém tra do bén theo cong thic:

- Ung sudt vong o, = % (4-19)

- Ung suét truc o, =

X

N
= @42
S (4-20)

Hinh 4-8. Mt cat ngang van dia

b) Pia va truc

M
Gy = (4-21)
W
M, - momen uén & tiét dién thang géc véi truc ngdng,
D3
Mg =1,36.y.H—; (4-22)
12
W, - momen khang uon cua truc,
W,=0,1d.
M
o,= —2; (4-23)
W,
M, - mémen uoén & ti€t dién trung véi truc ngdng,
D3
M, =y.H2 . (4-24)

12°
W, - mémen khéang u6n cta dia theo mat cat A — A,
Ky hiéu trong cdc cong thuc nhu sau:
D - duong kinh van dia (m);
H - cot nuéce tinh toan khi clra dong (m);

F - dién tich chiu luc cta dia (m?);
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p - 4p luc cua nudc bén trong khi déng vai van dia (kg);
3 - chiéu day vo (cm);

N - luc theo huéng truc (kg);

S - tiét dién ngang cha vo 6ng (cm’);

d- chiéu day dia (mm).

4.4.4. Pham vi iing dung

Van dia sit dung rong rai dé déng cac clta thao nudc nhu dit tru6e tuabin, clra
dong nhanh bao vé dudng ong dat ¢ dau dudng ong dp luc véi moi cot nude. Uu diém:
Két ciu gon, don gian trong ché tao va lap rdp, song nhugc diém Ia chi m& cira khi 2
bén ctlra dp luc can biang va khong dung van dia dé diéu tiét luu lugng nén c¢6 thé lam
ctta du trit thit 2 khi can di€u tiét luu luong. Hién nay van dia da thi cong vdi:

d8m?23 H-27m

d6mM H-120m

d5m H-170m
4.5. VAN CAU

4.5.1. Cau tao

Van cau gém 2 phén chinh: phan vé va phan quay. Phan vé hop thanh bdi 2 ntra, 2
ddu dang hinh tru c¢6 mat bich, & giita dang cdu c6 khoét 16 dé c6 dinh & truc quay
(hinh 4-9).

A R
AN
IFNEA

Hinh 4-9. Cdu tao van cdu

1- vO ngoai; 2- ciu c6 khoét 16; 3- truc quay; 4- tay don, 5- banh vit truc vit.

Phin ciu quay 1a qua ciu c6 khoét 16 hinh tru, duong kinh 16 khoét bang dudng
kinh trong cua 6ng dan nudc. Khi ctra mé hoan toan, nudc trong 6ng chay qua 16 ctua
ciu quay vé phia sau; dong chdy khong gip trd ngai gi nén t6n thit cot nudc qua van
cu rat nho.
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Pé déng md van cdu ngudi ta sit dung co cau kiéu pittong dau. Lién két giita
pittong va ctra bdi tay don mot dau néi véi truc quay ¢ ranh then, mot dau néi pittong
c6 khép quay. Co6 thé dong mo van cdu bing co cdu mdy theo ki€u banh vit truc vit.
Banh vit gén vao truc quay c6 ranh then, truc vit an khGp véi banh vit va dung trong hop
kin ¢6 ddu, gian vao vo. Khi dong co chuyén dong lam quay truc vit va dan dén quay
banh vit.

4.5.2. Pham vi s(t dung
Van cau thuong dat tuabin, thich hop v6i tram c6 dau nudce cao.

Uu diém: tén thit cot nuée bé, két cau chiu luc chic chin 6n dinh.

Nhuoc diém: khong diéu tiét luu luong, khéi luong van 16n, két cau phic tap so
vGi van dia; vi vay van ciu st dung khong dugc rong rai nhu van dia.

Dé xéc dinh so bo trong luong van cau c6 thé dung cong thic:
G=KD'H" ., (T); (4-25)

K=0,058;n=2,4,m=0,9;
D, - dudng kinh van.

4.6. CUA VAN HINH KIM
4.6.1. Cau tao va véan hanh

Hinh 4-10. Cvia van hinh kim

1- vo; 2- 16i; 3- phan hinh nén cua 16i; 4- pittong; 5- dau hinh kim cua pittong; 6- ludi ga
hinh kim cta pittong (déng 16 thdo nudc ctia khoang pittong); 7- khoang pittong; 8- thude
rang cua cla pittong; 9- banh xe rang khia cia pittong; 10- truc thing ding clia pittong;
11- bo phan diéu khién pittong; 12- 6ng dén nudc vao khoang pittéong; 13- 6ng thdo nudc
tir khoang pittong ra; 14- 16 thdo nudc cua khoang pittong; 15- khoang cta 16i; 16- 16 théo
nudc cta khoang trong 16i; 17- 6ng thdo nudc ctia khoang trong 16i; 18- vong chong ro ri;
19- vong nho ra cia pittong; 20- ong dung dé thio nuée tir khoang trong hinh khuyén giita
vo va 16i tir pittong ra.
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Ctra van hinh kim gém c¢6 mot cdi vo ¢6 dinh hinh bau duc va mot céi hinh thuon:
16i ra & giita hai vo nay duoc déng lai bang cdch di chuyén mot pittong hinh kim dat
trong 16. Cac loai ctra van hinh kim khdc nhau da dung duogc phan biét theo phuong
phdp diéu khién hoic theo ciu tao cua pittong; theo phuong phap diéu khién cic cla
van hinh kim c¢6 thé chia thanh 2 nhém: (1) Diéu khién béng siic nudc, hoic 1a loai can
bang (vé phuong dién 4p luc nudc tac dung lén hinh tru) va (2) diéu khién bang mady,
hay 1a khong can bang. Loai thong dung nhat Ia cdc cira van can bang.

Trén hinh 4-10 trinh bay mot kiéu cla ctra van hinh kim can bing hoan chinh.
Cira van gébm ¢6 vo 1, 16i 2 géan vao vo bang nhiing séng huéng tam, 16i ¢6 dau hinh nén
3 va pittong 4 véi dau c6 dang kim 5. Pittong ¢6 ludi ga hinh kim 6 dung diéu tiét nudc
chay tir khoang 7 ra, tai dau trdi cia n6é ¢6 mot thudc rang cua 8, thude dé an khép véi
banh xe 9 nhd truc thang ding 10 cha banh xe va tiép nhan tdc dung ctia bo phan diéu
khién 11. Nudc c6 dp s& chay vao khoang 7 theo 6ng 12 (khi m& cilra van) va chay ra
khoi khoang theo 16 14, 16 nay dugc déng bang 1udi ga hinh kim 6. Viéc thdo kho hoan
toan khoang 7 ¢ thé tién hanh nhd ong 13. Nudc chay vao khoang 15 nhd 16 16, va
chay ra khoi khoang 15 nho 6ng 17. Viéc thao kho cho khoang tréng hinh khuyén giita
vo 1,161 2 va pittong 4 dugce ti€n hanh nho ong 20.

Dé dong clra van ngudi ta thao nudc tir khoang 15 ra va cho nuéc ¢6 dp vao khoang 7.
Nudc gay dp luc 1én mit trong cla pittong 1am cho né di chuyén sang bén phai cho dén
khi né tua 1én vong chéng thaim 18. D€ md clra van ngudi ta thao nudc cuia khoang 7 ra,
va cho nudc c6 dp vao khoang 15. Nudc s€ giy ap luc 1én vong nho ra cia pittong va
lam cho né di chuyén sang phia trdi dé€n phai m& hoan toan vong tréng nim giita vo 1
va pittong 4. Viéc diéu chinh do md hoac déng clra van duoc ti€n hanh nhd 1udi ga hinh
kim 6. Trong ludi ga, dién tich cta 16 nay 16n hon dién tich 16 ctia 6ng dan vao 12.

Cira van ¢6 mat cat hinh Iuu tuyén nén tranh dugc kha nang bi chan khong va xam
thuc; t6n that cot nudc tai clra van nho.

Céc cira van hinh kim loai can bang dam bao dugc kha nang diéu tiét luu luong,
dong kin, khong bi chan dong va lam viéc chac chan. Nguoi ta da ding loai clra van nay
v6i duong kinh dén 0,5m va cot nuéc dén 100m. Ngoai ra nguoi ta thuong dat ching &
phia sau cong trinh thdo nudc, & d6 nudc dugc phun thanh tia vao khong khi, hon nita
lai c6 lap mot bo phan dic biét, ]am nuéc phun thanh bui dé tiéu nang cla tia nuéc.
Nhuge diém cia cira van hinh kim 1a gid thanh cao, két cau va ché tao phiic tap. Khi
trong nuGc nhiéu phu sa thi loai clra van nay hoat dong khong t6t. Clra van hinh kim 1a
loai c6 cdu tao hoan chinh nhat, ching c6 thé ding dé déng md& cac clra dudi sau c6 cot
nudc cao va ding dé diéu chinh luu lugng mot cach chinh xdc.

4.6.2. Pham vi s(t dung

Van kim tao dong chdy thuén, t6n that dau nuéc nho, diéu tiét luu luong t6t nén
thudong dung & cdc 6ng tuéi & sau hodc dit trudc tuabin dé lam nhiém vu sira chita va su
c6 bao vé tuabin. Song két ciu van kim phiic tap, gia cong kho, khoi lugng 16n, dit tién
nén phan st dung c6 han ché.
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4.7.VAN CON

4.7.1. Cau tao

Van con gébm 3 phan chinh (hinh 4-11).

a) Phan tinh béang thép dic hodc thép han (1) (c6 thé gang diic) c6 tir 4 dén 8 gan
(2) gbéc néi v6i dau tua hinh con (3), géc con o 14y trong khoang o = 90° + 120°. Mat
dau vo (1) ¢6 bich va trong nhiéu trudng hop cé bo tri vong 6m c6 16 thong khi.

b) Bo phan dong 1a 6ng hinh tru (4) chuyén dong truot trén vo (1) nhd céc thanh
truogt gan vao cdc gan. Gitta (1) va (4) con c6 b phan dan huéng (5) va gioang chan
nuGc (6). Chiéu dai di chuyén cta (4) chinh 1a chiéu dai déng m& cua van con (S).
Trong thiét k& thuong chon S = 0,6 + 0,7D (D - duong kinh ong); v6i hé s6 luu luong so
b6 chon m = 0,8.

5 6 4
mmmmme- égl by
7
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Hinh 4-11. Cdu tao ctia van con

¢) Bo phan thi ba 1a co cau mdy diéu khién déng md. Khéc véi van kim, co cau
déng m& van con gin bén ngoai bo phan dong, chuyén chuyén dong theo 2 dang: truc
vit va pittong thily luc dat song song 2 bén trong mat phang ngang chita tim cira.

4.7.2. Tinh dé bén
- Vo kiém tra theo cong thiic:

P.D
c,= —
2.0
N
o, = —
F

- Gan cung kiém tra 6n dinh theo cong thic thuc nghiém ctia Mercer:

p= |-2C <o115; (4-26)
D.T; E

Trong d6: P - tri s6 giGi han cho phép;
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Q - luu lwong qua cira, lit/s;
D - duong kinh 6ng (van), m;
T, - chiéu day gan, cm;

T, - chiéu day vo, cm;

E - modun dan héi, kg/cm?;

G - hé s0 khong thit nguyén, 14y tir 2,22 + 2,75.

4.7.3. Tinh lyc dong mé
T=T,+T,+T,+P (4-27)
Trong doé:

T - luc can di chuyén van con (phan dong);

T, - luc ma sat cua phan dong 1én phan vo;

T, - luc ma sat & gioang chan nudc (6);

T, - luc ma sat & gioang ép & cudi phan con;

P - siic khdng khéic phuc luc thuy dong.

2
p=p. n.D

2y.-H; B =0,08.

4.7.4. Cac hinh thiic b tri va pham vi st dung
a) Bo tri

Van con thuong bo tri cudi dudng ong.
Hién nay da c6 nghién cttu dua van con vao
gitta duong dan nudc tao thanh hinh thic
nudc chay vong, dé tiéu nang ngay sau clia O
trong Ong.

b) Pham vi sit dung

Dén nay cilra van con 1a hinh thic cilra
dugc 4p dung khé rong rai sau van dia nho
cac uu diém co ban: diéu tiét Ivu luong tot,
két cau don gian, dé 1am tiéu nang tot.

Hinh 4-12. M¢t dang van cén don gidn

4.8. CUA VAN HINH TRU

4.8.1. Cau tao va van hanh

Céc cira van hinh tru dat thang ding dung dé déng nhitng 15 tron ctia nhitng doan
thédng ding trong nhitng cong trinh x4 nuéc va nhitng cong trinh 1ay nudc. Tiy theo cdc
két cAu ma cira van hinh tru thiang ding c6 thé chia ra loai clta cao va loai cira thip.
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Céc loai ctlra cao khac véi cdc loai clra thap & chd 1a chiéu cao cia né thuong 16n hon
dudng kinh nhiéu, ngoai ra khi clta van dang & trang thai déng thi mép trén ctia n6 nho 1én
trén mitc nuGe thuong luu, trong khi d6 thi mép trén clia ctra van loai thap bi ngap trong nudc.

Céc cira van tru loai cao gom mot hinh tru réng dat thiang ding, ddu trén va dau
dudi dé trong, boi vay nuée ¢ thé chay vao tir mat ngoai ctia hinh tru (hinh 4-13a) hodc
chay tir trong ra (hinh 4-13b). Ap luc clia nudc 1én cira van c6 huéng chinh tam, bdi vay
s0 v6i truc hinh tru dp luc nuéc duge can bang, nho d6 lic nang cira van 1én chu yé&u chi
can khac phuc duge trong luong ban than cua cira van. Trong truong hop 14y nudc ti
ngoai vao (hinh 4-15a), khi ctra dugc nang 1én nudc s& chay qua mot 16 vao nam ngang
va huéng xudng dudi hanh lang. Khi dan nudc tir trong ctta ra (hinh 4-15b) khi ctta van
O vi tri dong kin nudc chodan ddy bén trong cta van, con khi nang ctra van lén thi nuéc
chodn ddy khoang 1 va chay theo hanh lang dan nuGc 2. Cira van tru loai cao chi nén
dung trong trudong hop cot nuée khong 16n 1am tic 1a dung cho cdc clra 14y nude, boi vi
trong truong hop cot nudc cao clra cAn ¢ mot chiéu cao rat 16n, cho nén ching khong
dugc thong dung.

Thong dung hon 1a céc clra van hinh tru thap loai dan nude tir ngoai vao (hinh 4-13c).
Tuy theo két cau ma cira van tru c6 thé chia ra loai trong loai kin. Két céu clia clra van
hinh tru thap, loai trong (hinh 4-14), gdbm ¢6: 1- mat clra bang kim loai; 2- nhiéu truc
diing dé mat clra ti 1én céc tru nay; 3- nhiéu tdm tron dit ngang giit cho clra van duoc
cing; 4- cdc vat chan nudc bén trén va bén dudi; 5- cidc banh xe hodc thanh truot dinh
huéng dugc gan vao hinh tru tai mot vai manh phang dat thang ding va di chuyén cling
VGi cac clra van theo céc thanh ray dat san.

Viéc nang clra van hinh tru duogc ti€n hanh nho vao ba thanh kéo cing va noi véi
ba mdy nang hoat dong dong bo.

MNT!
=L

Hinh 4-13. Cdc so do ctia van hinh tru ddt thdng ditng
a) Loai cao, dan nudc tir ngoai vao; b) Loai cao dan nudc tir trong ra;
¢) Loai thap dan nudc tir ngoai vao;
1- khoang; 2- hanh lang dan nudc; 3- ctra hinh tru tai vi tri duoc nang 1én;
4- 6ng dan khong khi.
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Hinh 4-14. Ciia van hinh tru thap ddt thdng diing loai trong

1- mat clra biang kim loai; 2- cdc tru thang ding; 3- cdc tdm giit cho cira dugc ciing;
4- vat chan nudc; 5- cdc khung hodc thanh truot dinh huéng; 6- thanh nang.

Cac ctra van hinh tru thap loai trong duoc dung tai cong trinh xa nudc va cac cong
trinh 14y nudc kiéu thap; tai mot cong trinh, loai clra van nay ngap sau dudi mat nudc
dén 100m, n6 c6 dudng kinh 9,15 m va chiéu cao 2,76 m. Khi cot nudc cao, dé tranh
hién tuong chan khong thi t6t nhat 1a dung 6ng dé din khong khi vao qua khu nidm thap
hon c4c 16 vao clia giéng thang diing chiit it.

Céc ctra van thap loai kin ca bén trén va bén dudi. Chiing chia lam hai phan: phan
c6 dinh va phan di chuyén. Phan di chuyén truc ti€p diéu tiét luu lugng nudc thio qua.
Trong da s6 truong hop, cac hinh tru thap loai kin dugc déong mé nho tic dung cua
nudc, trong cac truong hop ca biét, c6 1dp bo phan dong ma co gidi.

Dé 1am vi du & day c6 trinh bay so do hinh tru thap kiéu kin déng m& nho téic
dung ctia nuéc (hinh 4-15). Clra van nay goém hinh tru ¢6 dinh 1 va hinh tru rong di
dong dugc dat bén trong 2, cudi hinh tru ndy ¢6 mot mat hinh nén dé dam bao nudc
chay cho thuan. Bén duéi ctia hinh tru di dong c¢6 1ap mot vong chian nudc 3. Khi cira
dong lai vong nay nam sdt vong chan ctia khung d& 4. Hinh tru di dong chia thé tich
bén trong ctia hinh tru ¢d dinh ra 1am hai khoang c6 ap; khoang trén (I6n) c6 thé lién lac
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vGi thuong luu va véi duong xa nude, khoang dudi (hinh vanh khuyén) luon luon chi néi
lién vé6i thuong luu. Khi néi khoang 5 véi thugng luu, dp luc cua phéan trén cta hinh tru
2 s& 16n hon 4p luc tai khoang 6 va hinh tru s& ha thap xudng cho dén khi cac vat chan 3
va 4 giap nhau. Néu nhu khoang 5 dugc n6i véi duong xa nudc, thi dudi ap luc cta nudc
0 thugng luu trong khoang 6 hinh tru s€ tach ra khoi vat chian nudc 4 va duge nang lén.
Khi muc nudc thuogng Iuu thap qud, tdc 1a cot nude khong di dé cho cira van di chuyén,
ctra van duoc diéu khién nho 4p luc dau; Dau dugc din vao khoang 7 hoic khoang 8 cuia
mot hinh tru khong 16n 1dm dat phia trén clra van. Nho ¢6 thiét bi dic biét ma c6 thé
dam bao md mot phan cilra van.

€ £
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s 3 Hinh 4-15. Cua van hinh tru thdap
o ddt thdng ditng loai kin
‘,‘(,a-a L k

1- hinh tru ¢6 dinh;
2- hinh tru di chuyén réng bén trong;
, 3- vdng chan nudc;

3_\\1\\\&\\\\\ Nl

'V 6- khoang du’\(’fi (hinh vanh khuyén);
7- khoang diéu tiét trén;
8- khoang diéu tiét dudi.

Vao d\'eang ham
tp trung

Trong cdc clra van hinh tru thap kiéu kin ¢6 loai két céu khdc loai hinh tru bén
trong ¢6 dinh con hinh tru trén (c6 dang céi chuong) c6 thé di chuyén duoc, hinh tru di
dong nay sé dong ma cua.

Uu diém ctia loai clra hinh tru 13 4p luc nuéc tu can bang, nang ha cira chi khéc
phuc trong luong ban than va luc ma sét & gioang chian nudc.

4.8.2. Xac dinh tmg suét va on dinh cda vé hinh tru
Vo hinh tru chiu ap luc tir bén ngoai theo huéng duong kinh va luc cta co cau
nang theo huéng truc. ing sudt ki€ém tra theo cong thiic:

N, M
No Mo
F, W

vOo vo

- Ung sudt vong: c, :( j; (4-28)
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. . T
- Ung suét hudng truc: o, =p,.c, + =

~On dinh ctia vo 6ng kiém tra biang cong thiic:
3/2
P, - 0,92E(§j(§] ° (4-29)
C)\r
Trong do:
Np - luc phap tuyén;
Mp - momen tai tiét dién nghién cttu clia v 6ng hop véi truc y, mot géc 0°.

F. W, - dién tich va momen khang cua ti€t dién 6ng (huéng kinh tuyén)

hop véi truc y géc 0°
E =2.1 x10° kG/cm?;

o - chiéu dai vo 6ng;

vo?

¢ - khoang cach cédc dai phu bén trong 6ng véi di€u kién van dung cua cong
thic 1a 7/(0,5 + 2)r;

r - ban kinh 6ng;
T - luc nang cua;

F - dién tich mat cat ngang 6ng.

4.8.3. Tinh Iuc néng ha

Lucnang: T=1,1G+ 1,2 F
Luc ha: T"=09G-12F,,
F_. - luc ma sdt & chd gioang chin nudc.

4.8.4. Pham vi ap dung

Ctra van hinh tru ding thuong dung & céc 16 thdo nudc trong cac hanh lang cla au
thuyén hoac & 16 14y nuGc hinh phéu trong cdc dudng ham. Ngoai ra ta cling thudong gap
trong céc ctra diéu khién dat ¢ tru pin d€ dong md ctra van chinh.

4.9. CHON KIEU CUA VAN DUGI SAU

Noi dung cua viéc chon cira van déu dong cac 16 dudi sau da la xdc dinh céc yéu
t0 sau day: 1. Su cén thiét phai di€u tiét luu luong; 2. Tri s6 cot nudc; 3. Xdc dinh kich
thudc cua 16; 4. Mitc do can thiét phai dong kin 16; 5. Mic do can thiét phai diéu khién
tu dong; 6. C6 phu sa khong;7. Gia thanh cta van.

Clra van hinh kim diéu chinh Iuu luong t6t nhat ting v6i moi cot nudc; Cac ki€u cira
van khdc c6 thé dung v6i muc dich 4y khi nao cot nuéc khong 16n 1am (tir 20 + 25m),
hon nita phai c6 bién phap dé chong lai tac hai cta luc thiy dong.
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Dai v6i cot nuGe 16n va trung binh (hon 25 m) tng véi cac 16 16n (D > 3 m), loai
hop 1y nhat 1a clra van hinh lang tru thidng ding va clra van hinh kim, tng véi cac 16
trung binh va nho (D < 3 m) thi dung ctra van dia va khoa nuée. Da6i véi cac cot nude
khong 16n 1am (dudi 25 m) va ting véi cdc 16 16n thi nén diing cira van phang, clta van
hinh cung, ctta van dia ciing nhu cita van hinh tru dat thang ding; tng vé6i céc 16 trung
binh va nho thi dung cilta van phang, van dia va khéa nuéc.

Vé phuong dién kin nudc khi déng cilra (Gng v6i moi cot nuGe) thi tot nhat 1a clra
van hinh kim, sau d6 1a clta van hinh tru dat thing diing. Loai clta van phang cé thanh
trugt va khéa nuéc dam bao chong ro ri rat t6t khi cot nuGe thdp. Véi cot nude cao
ching chi stt dung khi di chuyén khong cé 4p khi cdc mat thanh truot khong bi mon
nhanh. Céc cira van hinh cung va clta van phang c6 bénh xe chong ro ri cling kha t6t khi
cot nudc thip vé phuong dién nay thi tng véi cot nudc, clra van dia 12 loai kém nhat.

Cédc clra van hinh kim, clra van dia va hinh tru dat thang ding c6 thé diéu khién
tu dong.

Khi ¢6 cdc phil sa so v6i cdc loai khdc clra van hinh cung cira van phang va khéa
nuéc hoat dong tot hon cé, xau nhat 1a clra van hinh kim. V& mat gid thanh (tinh cho 1m
16 phai déng) thi dat nhat 1a clra van hinh kim, sau d6 1a khéa nudc, clra van hinh cung
va cua van dia.
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