BAI BAO KHOA HQC

NGHIEN CUU GIAI PHAP PIEU CHINH CO CAU GIOANG KIN NUGC
CUA CUA VAN DE GIAM LUC PONG MO VAN

Nguyén Vin Son'

Tém tat: Hién nay cira van thép dwege sir dung cho civa ldy nwée va cika xd li trong céng trinh thily
loi va thuy dién. Vit chdn nude dwoc ldp dat xung quanh cira van dé chong ro ri nude tiv thirong
luu vé ha lwu nho dp luc nuoc ép chat vat chdan nuede vao khe van. Nhung chinh diéu nay lai lam
tiang e ma sdt I6n khi déng mé van dan dén khé khén khi dong mé van. Bai bdo dé xudt diéu
chinh cdu triic b phdn giodng cao su chdn nede dé lam thay déi dp lic nuée tdc dung lén giodng
cao su nham lam giam luc dong mo van. Nghién ciu dé xudt dwoc thie nghiém ¢ mét cong trinh
thuee té, két qud cho thdy giam lic déng mé van dén gan 45%. Két qud nghién ciru giam dwoc chi
phi thiét bi va chi phi van hanh, co tinh thuc tién va hiéu qua kinh té.

Tur khéa: Cura van; Gioang kin nudc; Khe van.

1. PAT VAN PE

Hién nay, cdc loai ctra van phang; cira van
cung ctia cong trinh xa 1; cra 1ay nudc, dang xa
mat hoac x4 sau dugc su dung rat phé bién tai
cdc cong trinh thuy loi; cong trinh thuy di¢n.
Gioang cao su cu téi dugc st dung lam vat chin
nudc cua cira van dé han ché 1o ri nuée ti
thuong luu vé phia ha. Bé dam bao kin nudc, ta
dung 4p luc nudc phia thugng luu tic dung vao
giodng cao su, lam giodng cao su dp st vao khe Hinh 1. Hinh dnh rdch gioang cao su dinh do
van. Nhung ap luc nudc tic dung 1€n giodng cao ma sdt va dp luc nuwoc khi ha van
su lai tao ra luc ma st 1on khi déng — mé van,
dan dén cic hé qua sau:

- Lam tang lyc can thiét && md ctra van. Khi
mé clra van can phai lya chon xi lanh hodc toi
dién c6 sirc nang 16n dé mg van.

- Khi ha ctra van cén phai ting luc nhan
xudng, hodc ting trong lugng ctra van dé c6 thé
déng van bang tu trong.

Céc ton tai néu trén cang tré nén nghiém
trong hon do6i véi cac clra van ¢ mat gioang cao
su quay vé phia thugng luu, cua van xa 1l dudi
sdu, do d6 can thict phai nghién ctu va dua ra
cdc giai phap dicu chinh co cau, cau tao chi tict
vat chan nudc cua ctra van va phuong phap véan
hanh déng- mo ctra van dé giam lyc ma sat gitra
A , , L . giodng cao su cu toi va khe van, nham khac

- Qua trinh déng — m& van, giodng cao su cu C A e A
(61 bi mii mon d . din dén nhanh he phuc cdc ton tai néu trén.
0i bi mai mon do ma sat, dan dén nhanh hong. A A A

PP - e £ 2. PHAM VI VA MUC TIEU NGHIEN

- Qua trinh d6ng — mé van, giodng cao su .

N ) ~ ... CUU
Iudn bi lyc tic dung theo phuong doc, dan dén
veo gioang cao su, lam giam kha nang kin nudc
va ¢6 thé dan dén phi va rach giodng cao su.

Pé giam lyc ma sat giita giodng cao su ci toi
va khe van, nguoi ta da dua ra hudng nghién
ctru cdc loai vat liéu méi va da ¢6 mot so két
qua nhat dinh nhu gioang cao su Teflon c6 hé s6
! Khoa Néng lwong - Pai hoc Thity Loi. ma sit voi thép nho. Nhung gioang cao su
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Teflon lam viéc trong mdi trudng thyc té hay bi
bong tréc sau mot thoi gian.

Ching toi nghién ctru diéu chinh co cdu chi
tiét giodng kin nudc cta cira van, nham diéu
chinh dugc ap luc nudce tic dung 1én giodng cao
su cu toi, dé dam bao yéu cAu nhu sau:

- Giam luc ma sat gilta giodng cao su cu toi
véi khe van khi déng — m¢é van, tr d6 giam
dugc lyc dong — mé van.

- Han ché mai mon, rich giodng cao su ci toi
v6i khe van trong qua trinh déng — mé van.

- Giam chi phi vé ning lugng trong qué trinh
van hanh ctra van.

3. KET QUA NGHIEN CUU

Hinh 2. Minh hoa cdu tao cdc chi tiét dé
diéu chinh dp lyc nuwoc

Qua nghién ciru ciu tao cira van; giodng cao
su cu toi chin nude; van hanh nang — ha ctra
van, tac gia dua ra hinh thuc cAu tao chi tiét vat
chdn nudc dé didu chinh 4p lyc nuéc tic dung
Ién gioang cao su cu tdi cua ctra van ctra nhan
nudc va ctra van xa It nhu sau:

A-Giai phdp cau triic gioang kin nudc

Dé c6 thé didu chinh dugc dp luc nude tic
dung vao giodng cao su cil toi, tic gia bd sung
thém cédc chi tiét vao cira van, nhim tao ra
khong gian khép kin phia mit lung giodng cao
su cu toi, tir d6 khi cin déng — mo van thi co thé
didu chinh dugc 4p luc nudc bén trong khu vyc
nay. Chi tiét két cau nhu sau:

B6 sung han cdc tam thép (tim thép 1) vao
thép ton mat cura van. Tam thép nay han vudng
gbéc voi thép ton mat cua van, chay doc song
song vOi giodng cao su cu tdi, ap sat vdi giodng
cao su bén va giodng cao su dinh (xem hinh 2;
hinh 5).

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 58 (9/2017)

Han thém cdc tAm thép (tim thép 2) vao mat
thép ton ctra van. Tim thép s6 2 han vudng géc
v6i thép ton mat cua van, vudng goc voi gioang
cao su, vudng géc tm thép sb 1, nam dp sit voi
phia lung giodng cao su, tai vi tri gin ddy cua
ctra van (xem hinh 3).

Hinh 3. Cdc chi tiét diéu chinh ap luc nuoc
tdc dung lén mat lung gioang cao su

Khe van

Gioang cao su Thugng luu

“ 16 théng (chi tiét 7)
_

L_Ong théng (chi tiét 5) \

7

Eng théo

Van diéu chinh ép lyc
Toh 15 6]

Hinh 4. Minh hoa vi tri bé tri 16 thong 5;
ong thép va van thdo nude (chi tiét 6)

Han thém cdc tdm thép (tim thép 3) vudng
géc véi thép ton mat cua van, vudng géc voi
giodng cao su v nam 4p sit v6i phia lung
giodng cao su, tai vi tri sat dinh cac phan doan
cua cua van trir phan doan trén cung cua cira
van. Néu cira van chi ¢6 Ol phan doan, thi
khéng c6 tim thép 3.

Han céc tAm thép (tim thép 4) vao tAm thép 1
va thép két cau (Thép hinh L) d& giodng cao su
(xem hinh 3).

Pé lam giam duoc 4p lyc trong khoang
khong gian khép kin néu trén, chiing t6i dit 16
thong nudc vé ha luu (chi tiét 5, dudng kinh 15
12 5cm — c6 thé thay ddi tuy theo quy md van).
Lo thong tir khong gian khép kin néu trén xuyén
qua thép ton mat ctra van ra phia sau ha luu cua
van, ndi vao 6ng thép.
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Tao 16 thdng nudc nhd (chi tiét 7) qua tAm
thép 1.

Lap dat van nudc nhé & phia ddu ra cia
miéng dng thép (Chi tiét 6, déng mé van bang
tay hoic déng md van bang dién, hodc c6 thé
dong mé tu dong thong qua toi nang). Thong
qua viéc diéu chinh d6 md van nay c6 thé diéu
chinh dugc ap luc nude trong khdng gian phia
mat lung giodng cao su.

Vi céc chi tiét co cAu ciu tao néu trén, ta co
thé diéu chinh duoc ap luc nudce tic dung 1€n mat
lung giodng cao su cu toi thong qua diéu chinh
ap luc nudc trong khong gian khép kin phia mat
lung giodng cao su. B¢ diéu chinh dp lyc nudc
trong khong gian phia mat lung gioang cao su
bang cich diéu chinh d6 m& 16n hay nho (tir
d6ng hoan toan dén mo hoan toan) ciia van nudc
(Chi tiét 6). Do luong nudc chay vao cb dinh qua
16 thong 7, néu khéa van sd 6 nudc khong chay
ra duoc nén dp lyc nudc sé ting 1én bang dp luc
nudc phia thuong lwu, nguoc lai md van sb 6
Iwgng nude chdy ra manh hon lugng nude chay
vao qua 18 thong s6 7 (do van 6 c6 tiét dién 16n
hon 15 thong s6 7) do d6 4p luc nude s& giam.

B- Phuong phap diéu chinh dp lyc nude tic
dung vao gioang cao su

V6i két qua nghién ciru diéu chinh cau tric
chi tiét vat chin nu6c cia cira van néu trén, dé
diéu chinh 4p lyc nudc tic dung vao giodng cao
su theo yéu cau dé ra, tic gia dua ra cich thuc

van hanh déng mo ctra van nhu sau:

- Khi can déng - md van, dé diéu chinh dp
Iuc nudc ta mé van nudc nhod (chi tiét 6, c6 thé
mo van nay béng thi cong hoac van dién hodc
két hop toi nang), nudc phia mat lung cua
giodng cao su cu toi s& thodt qua van 6 vé ha
Iuu, 1am giam 4p luc cia nudc vao gioang cao
su. Gioang cao su s€ khong bi dp vao khe van,
ctra van dugc ning 1én hodc ha xudng dé dang
hon do luc ma sat gifta giodng cao su va khe van
con rat nho.

- Khi cira van duoc dua vé vi tri déng hoan
toan, ta s€ dong van nudc nho 6. Nudc tu phia
mat lung ctia gioang cao su s€ khong thodt duoc
qua van 6. Nudc tir thuong luu cira van sé tiép
tuc chay vao phia mat lung giodng cao su thong
qua 16 7, 1am ting 4p luyc ctia nuGe 1én mit lung
cua giodng cao su. Giodng cao su s€ tur tir bi ap
sat vao khe van, dam bao han ché nude o i vé
phia ha luu.

4. PHAM VI UNG DUNG

- Ap dung ché tao moi, cai tao chi tiét vat
chan nudc cia cira van cua céc cong trinh thay
lgi va cong trinh thuy dién (ctra van la dang ctra
van phang hodc dang ctra van cung).

5. AP DUNG THU NGHIEM CHO
CONG TRINH THU'C TE

Tinh todn dp dung két qua nghién ciru néu
trén cho ctra van x4 1 dudi sau cho tram thuy
dién thuc té, két qua nhu sau:

Bing 1. Bang so sanh két qua ap dung nghién ciru va thiét ké thong thwong hién nay

Théng sb Théng thwong Ap dl'“.lAg ké? qua

nghién ciru

Kich thudc thong thuy ctra van 5.6m*7.6m 5.6m*7.6m

Ap luc nudc tinh dén day van 20m 20m

Ong thong (Chi tiét 5) bd tri 2 bén 2 6ng D50mm

L0 thong (Chi tiét 7) bo tri 2 bén 416 D12

Trong lwgng van 55 tan 29 tin

Luc ma sat 1an cua banh xe 25 thn 25 tn

Luc ma sét gilia giodng cao su va khe van 25 tin 0

Luc ha van Ty trong Ty trong

Luc nang van bang toi dién 110 tin 60 tan

Theo giai phdp cdu tao va phuong phap diéu
chinh 4p lyc nudc, dp dung thiét ké cho cira van

néu trén, sau khi gia cong ché tao, lap dat ctra
van, qua thtr nghi¢m nang ha ctra van trong diéu
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kién thyc tién, cho thiy trong luong cira van Ia
29 tan hoan toan dam bdo ha van bang tu trong,
toi ning 60 tdn hoan toan du suc nang dé mo

cau tao chi tiét vat chan nudc va phuong phap
dicu chinh ap luc nudc tic dung vao giodng cao
su cu tdi cua cua van, tir d6 giam dugc lyc dong

clra van. — mé& van dem lai hiéu ich kinh té nhét dinh, thé
hién qua cic két qua nhu sau:

- Giam chi phi dau tu ban dau: chi phi ché
tao ctra van do giam trong lugng van (khi ctra
van déng bang tu trong); Chi phi mua sam thiét
bi nang - ha ctra van.

- Kéo dai tudi tho cua thiét bi: do giodng cao
su it bi mai mon; thiét bi déng — md van hoat
dong v6i cong suat nhod hon.

- Giam chi phi nang lugng trong qud trinh
van hanh ctra van

Kién nghi xem xét 4p dung giai phdp cho
cac du an lam méi, cai tao cic cira van xa 1
cua cac cong trinh thay lgi va cong trinh thay
dién hién co.

: L _H ~—
Dinh van Dhaq'goan trén
= o

Hinh 5. Cdc chi tiét cau tao cira van
da hoan thién
Két luan va kién nghi
Két qua nghién ctru dua ra giai phdp co ciu,
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Abstract:
RESEARCHING SOLUTIONS TO ADJUST WATER TIGHT GASKET STRUCTURE
OF THE GATE TO REDUCE THE FORCE OF OPENING AND CLOSING GATE

Currently, steel gates are used for water intake and flood discharge in irrigation and hydropower
projects. Gate seal are installed around the gates to prevent leakage from the upstream to
dowstream due to the pressure of the water blocking the water seal into the slot. But this greatly
increases the frictional force when opening and closing the gates, which is difficult to open and
close the gates. The paper proposes to adjust the structure of the waterproof rubber seal to change
the water pressure on the rubber seal to reduce the force of the gates opening and closing. The
proposed study was tested in a practical setting, showing a reduction in backstop force of nearly
50%. The results of the study reduced equipment costs and operating costs, practical and economic
efficiency.

Keywords: Gate; Water tight gasket; Valve groove.

Ngay nhdn bai: 01/6/2017
Ngay chdp nhdn dang: 15/9/2017
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