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TOM TAT

Hién nay, nhu cdu st dung céc thiét bj ndng ha phuc vu trong céc nganh kinh té ctia nuéc ta rét I6n,
déc biét trong linh vie thuy dign, thuy loi. Tai Viet Nam, theo théng ké dang c6 385 cong trinh thdy dién
van hanh véi trén 600 hé thdy dién. Nganh thuy loi dang quén ly, khai thac hon 6.750 hé chira véi cac
loai dung tich khac nhau va hang chuc ngan ctra van (ctra van phéng, ctra van cung) céc loai phuc vu
céng tac diéu tiét nuéc. Dé ndng ha cac clra van nay, thiét bi nang cé thé Ia xi lanh, toi, truc ren.

Hé Nui Ngang, tinh Quéng Ngai la mét trong nhiing hé chira nuoce thiy loi quan trong thudc huyén Ba
To, nay la xa Ba Pdng, la hé chira Ién thir 3 trong tinh cung cac hé Nudéc Trong, hé Liét Son. H6 duoc
duwa vao st dung tir ndm 1997 dén nay véi triv luong nudce dat trén 19 triéu m3 nudce. Pé diéu tiét nudc,
céng trinh hé Ndi Ngang st dung hé théng thay luc véi 03 cira van cung ¢ thong sé ky thuat BxH =
(8x5)m, méi ctra st dung 02 xi lanh thiy luc luc ndng 25,5 Tén dé néng ha cac ctra van nay. Pén nay,
sau gan 30 nam hoat déng, cac thiét bi hé théng xi lanh thay lyc da xuodng cap can nghién ctwu Iyra chon
thay thé véi cac thiét bi céng nghé hién dai ngay nay nhdm nang cao hiéu qua van hanh, chi dong tmg
phé véi diéu kién bién déi khi hdu ngay mét phirc tap.

T khéa: H6 NuUi Ngang, xi lanh thiy luwc, chiéu cao néng, cira van cung

1. DAT VAN BPE

S6 lwong cac ctra van clia cac hd thay loi, thay
dién rat Ién. D& nang ha cac ctra van nay, nhat la
cac clra van l&n thudng dung xi lanh thay Iyc. Viéc
tinh toan Iwa chon cac xi lanh nang ha ctra van nay
raatsv quan trong khi thiét k& mai ctra van hoac khi
Iwa chon thay thé méi cac xi lanh ci.

Bai bao trinh bay két qua tinh toan Iy chon thay
thé xi lanh thdy lwc nang ha ctra van cung hé Nui
Ngang, tinh Quang Ngai. Két qua nghién ctru, tinh
toan co thé ap dung trong tinh toan lwa chon xi lanh
thay Iwc ctra van cung khac.

2. DU’ LIEU VA PHU'ONG PHAP NGHIEN CUrU
2.1. Gi&i thiéu vé hoé chira nwéc NGi Ngang va
hé théng co khi — thay lwc

2.1.1. Gi&i thiéu chung
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@ Hoi Khoa hoc va Coéng nghé Mé Viét Nam

Hb6 Nui Ngang duoc xay dwng nam 1997-2001
tai xa Ba Lién — Ba To, nay la xa Ba Béng, trén
sbng Ba Lién (séng nhanh cua séng Tra Cau) co
dién tich lwu vwe 57 km?, dung tich hiru ich Wk
=19,14 triéu m3. Theo thiét ké ban dau, hd co
nhiém vu tich nwéc diéu tiét xubng dap dang Pa
Giang trén séng Tra Cau dé cap nwéc twsi cho
1.450 ha nam phia Bac séng Tra Cau & ving cao
ma kénh Nam S6ng Vé (thuéc hé théng kénh
Thach Nham) khéng twéi duwoc, va cip nuwédc cong
nghiép 49.500 m® ngay dém cho Nha may dwong
Nam Quang Ngai theo quy hoach luc bay gio.

Dén nay, do yéu cau vé tang kha nang tich triv
va cung cap nuorc, Hb Nui Ngang sé duoc thiét ke
cai tao dé nang cao trinh mwc nwéce, tir do, can
nang cao cao trinh ngwdng day ctra van.
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Théng sbé ky thuat Ho Nui Ngang cai tao nang cap nhu sau

Bang 1. Thong s6 ky thuat hé Nui Ngang nang céap [1]

TT Théng s6 Pon vi Gia tri Ghi chu
| | Cac théng s6 hé chiva
1 Mwc nwéc dang binh thwéng (MNDBT) m 64,2
2 Mwyc nwéc dang gia cudng m 65,87
3 Dung tich toan bd 108 m?3 21,07
4 Dung tich hiu ich 10 m?3 19,14
5 Dung tich chet 108 m?3 1,93
6 | Chieu cao ngwéng day cla van m 59,2
7 Cao trinh dat cbi quay xi lanh m 64,2
8 Cao trinh dinh cffa} van m 64,7
] Cac thong so6 thiet bi co khi thiy cong
1 Kich thwéc clra van cung BXH = 8x5 m
2 | S6 lwong ctra van , Clra 03
4 H{émh trinh ddm bdo déng — m& clra tdi da m 4.6
5 Toc d6 nang ha ctra m/min 0,5
=
uqooa:‘(ka%}f? .
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Hmh 2. Mat cat doc hang muc tran
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2.2. Tinh toan, Iwa chon xi lanh thay lwc cho hé
thong nang ha ctra van cung

2.2.1. Tinh toan, xac dinh cac Iwc tac dung vao
ctra van

Dé tinh toan, thiét ké cac thiét bi thay luc
chinh (xi lanh thay Iwc, bom thay lwc, van thay
lwe, tram ngudn...) cGa hé théng nang ha clra
van cung tran H6 Nui Ngang, can phan tich,
tinh toan td hop luc tac dung Ién clra van nhw
Iwe thay tinh, lwc thay déng, lwc ma sat, lwc
quan tinh, trong lwong clra van..., tr d6 xac
dinh dwoc lwc nang ha can thiét cda thiét bj
thay lwc.

2.1.1.1. Tinh toan trong lwong ctra van

Pudc xac dinh dwa trén co s& két cdu va
vat liéu cu thé. Tuy nhién, trong tinh toan, cé
thé dung céng thc kinh nghiém hodc dé thj dé
xac dinh so b trong lwong cla van.

Theo két cAu coéng trinh, clra van cé kich
thwéc BxH = 8x5m.

Trong lwvgng clra van xac dinh theo cong
thac P.A Ephimov [2]:

Gtk = 0,157F3/F, Tan (1)

Trong dé: F— dién tich clra van, m?. F = 8x5
=40m?;

Thay sb vao biéu thirc (1) ta c6: G = 15,9
Tan= 155,8 kN

Tuy nhién, thuc t&, clra van thwdrng sé ndng
hon tir (10-25)% do can c6 cac két cau gia
cwong. Do d6, dé tinh toan lay k = 1,2.

Nhw vay, trong lvgng tinh toan la: G = k.G
=1,2.15,8 = 187 kN.

2.1.1.2. Tinh toan ap lwc nwdc tac dung lén
clra van

Ap lwc nwdc tac dung Ién clra van gébm 2
thanh phan: thanh phan ap lwc ngang Png va ap
lwc dirng Pg (Hinh 3).

6039
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Hinh 3. So d6 lwc ap lwc nwéc tac dung Ién clra van cung

a. Xac dinh thanh phan ap lwc ngang cla
nwéc

Ap lwc ngang cla nuwéc xac dinh theo cong
thire (2) [2]:

P, = 0,5vH2L, Tan (2)

Trong do:

y - Trong lwgng riéng cla nwéc, T/ms. y = 1
T/m3

H - Cét ap nwéc tac dung Ién clra phia thwong
lwu,m.H=5,0m

L - Chiéu dai chiu ap lwc cla ctva van, m. L =
8,0 m.

Thay gia tri twong rng vao (2) ta c6: Png = 100
Téan= 980 kN.

b. Xac dinh thanh phan &p lwc dirng clia nwéc

73 SO 2 -2026

Ap lwc ngang cla nwéc xac dinh theo cong
thire (3) [2]

Py, =7V, Tén (3)

Trong do:

V - Thé tich choan nwéc clia ctra van, m3. V&i
chiéu dai clra van chiu ap luc L =80 mco V =
12,38 m3;

CO: Png = 12,38 Tan= 121 kN.

Téng hop lwc cla nwdc dung lén clra la: P =

B2, + P2 =987 kN

2.1.3. Tinh toan lwrc mé cira van
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Mubn nang ctra van cung can tao nén mémen
can do cac lwc gay ra nhw: Trong lweng cla van,
lwe ma sat 6 truc, lwc can cua thiét bi chdng tham,
lwe hat thay dong & day clra van.

Lwc m& clra van xac dinh theo coéng thirc (4)
[2].

_ IM,

Q=== kN (4)

Lxl

Trong do:
>Mc — Mémen can, dwoc xac dinh theo cong
thire (5):
M, = 1,1M; + 1,2(M,, + My) + My, KNm
)
+ Xac dinh cdc mGmen can thanh phan:
a. Mé men do trong lrong cta ctra van gay ra
tai trong tdm ctra van [2]
M; = GL,kNm (6)
Trong do:
G — Trong lwgng ban than ctra van, KN. G =
187 kN
L = Lg.Cos(¢/2) = 0,8R. Cos(¢/2) = 6,04 m —
Canh tay don ti trong tam G t&i 6 quay O.
Ta co: Mg =1129,5 kNm
b. M6 men do Iwc ma sat gay ra gilra giodng
lam kin ctra va khe van [2]

Mcn = TenRy, kNm (7)
Trong do:
Ten - TONg lwc ma sat ctia vat chan nuéc, Tan.
Tcn = ZyHthbf;s'Tﬁn (8)

Hc - Chiéu cao cot nuwéc tr mat thoang dén
diém dat ap luc, m;
Hc=H;=2/3H=3,33 m
L¢- Tdng chiéu dai gioang chan nuwéc, m;
L. = (2nR®/180) + B, m
=>|t=2(1.8.38,41/180)+8 = 18,72 m
b.s — Chiéu réng chan nwéc bén, m. b = 0,36
m
f.s = 0,7 — hé sb ma sat clia cao su va khe van.
Thay céc tri sé6 twong (rng vao (8) ta co: Ten =
3,15 Tan= 30,8 kN
R1— Khodang cach tir gioang t&i tam quay O, m.
R1=8,0m
Thay céac tri sb twong ng vao (7), ta c6 md
men ma sat: Mcn = 25,16 (T.m) = 246,83 kNm
c. M6 men cén do géi truc [2]
My = ToR,, kNm 9)
Trong do:
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To - Lwc can ma sat trong gbi quay, Tan.

To= 16,12 Tan
To = Pf,, Tén (10)

P — Lwc tbng hop cla nwédc tac dung lén clra
van.

fy — Hé sb ma séat gbi quay (6 bac). f; = 0,16

R2— Ban kinh cbi xoay, m. R, = 0,25 m

Thay cac thong sé vao (9) ta cé: Mo =4,03 T.m
= 39,54 kNm

d. M6 men do luc hut chdn khéng & day ctra
van [2]

M, = P,.BbR;, kNm (11)

Trong dé:

P — Cwdng dd 4p luc tiéu chuén chan khong,
T/m?. Py = 6 T/m?

1 — Cpwér kdTn cpat Twéc, m. b =0,36 m

R3 — Khoang cach tir kin nwéc téi tam quay O,
m. R3 = R.Cos® =6,27 m

Thay céc thédng sb vao (11) ta co: Mn = 10,84
Tm = 106,29 kNm

e. Xac dinh khoang cach twr vi tri diém treo xi
lanh trén ctra téi tdm xoay O

L, =L,CosB, m (12)

Trong dé:

Lx — Khodng céach tir tam xoay dén vi tri dat tai
treo xi lanh, m. Lx = (0,6-0,75)R,
chonLx=4,8m

B — Goéc gilra vi tri tai treo xi lanh t&i tam xoay
voi phuwong ngang, do. B = (30-40)°
chon B =35°

Thay cac gia tri vao (12), ta c6: Ly = 3,93 m.

Vay, t biéu thirc (4) tinh toan duoc tng luc
nang tbi thiéu ctia xi lanh:

Q=43,78 T =429,51kN .

Nhw vay, méi ctra van st dung 2 xi lanh, s& c6

lwc nang can thiét ctia méi xi lanh 1a:
Q1=Q/2=21,89T=214,75kN

Déi vai thiét bi nang ha, can dam bao tai trong
kiém tra v&i hé sb k = 1,25. Tai trong can thiét dé
nang xi lanh & diéu kién kiém tra la:

Qui=1.25Q1=27,36 T = 268,44 kN

Nhw vay, ¢ thé chon Qi =30 T = 294,3 kN dé
tinh toan va lam co s& lwa chon xi lanh theo tiéu
chudn vé tai trong.

Trén co s& phan tich, tinh toan Iyc nang ctra
van cling nhw cac théng sb clia cong trinh,
c6 thé tbng hop céac théng sb chinh cla xi lanh tai
bang 2.
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Bang 2. Cac thong s6 ky thuat cua thiét bi nang ha

STT N6i dung Ky higu | BVT Gia tri Ghi chu
1 Tai trong nang tinh toan Qi Tan/kN 21,89/214,75
2 Tai trong nang kiém tra Qxt Tan/kN 30,0/294,3 K=1,25
3 Hanh trinh xi lanh S m 4.6
4 Van téc nang ha thiét ké v m/ph 0,5
5 Sé xi lanh 1 ctra Nx Bo 2

2.2. Tinh toan, lwa chon xi lanh thuay lwc

Xi lanh thay lwc st dung trong coéng trinh
ctGia hé Nui Ngang 1a loai xi lanh tac dung kép.
So db tinh toan két cau chinh cda xi lanh dwoc
trinh bay trén Hinh 4.

F

Hinh 4. So’ d6 tinh toan két cau xi lanh
thay lwc
2.2.1. Tinh todn can pit téng

MANCUNG

MMDBT _|64.20 4

Can pit tdng phai ddm bado cing virng, chiu
dwoc an mon diéu kién thwong xuyén tiép xac
v&i modi trwdng dm, tham chi ngap nuéc. Do
do6, dé dam bao tinh kinh t&. Can pit téng dwoc
ché tao bang thép cac bon (C45 hodc twong
dwong) ma phu hop kim hodc ceramic. Véan dé
ma phu can xi lanh c6 nhleu phwong phap nhw:
ma dién phan, ma phd gém (ceramic), phun
pht bédng cong nghé HVOF, dé déu la cac cong
nghé truyén théng. Tuy nhién, voi cong nghé
trong ma phd bé mat ngay nay st dung cong
nghé pht hop kim trén nén kim loai bang
phwong phap han Laser Cladding v&i I&p pha
hop kim Inconel625, chiéu day I1&p pht & > 300
um la céng nghé tién tién bac nhat hién nay.
Va can pit tdbng clta xi lanh hd Nui ngang sé st
dung céng nghé nay dé ché tao.

Hinh 5. So d6 két ndi xi lanh thay lwc — cltra van cung

Theo tiéu chuan thiét ké xi lanh, I&p phd can
khéng tinh vao strc bén ma né chi ¢6 tac dung bao
vé can pit tdng nham t&ng kha n&ng chju mai mon,
an mon héa hoc trong qua trinh hoat déng cua xi

I8 SO 2 -2026

lanh [3], [4].. V&i diéu kién nang ha ctra van cung
(hinh 4), can pit tdng sé twong dwong véi thanh
chiu kéo — uén.

V¢&ithép C45 c6 co tinh nhw sau [5, 6]:
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- Gi¢i han bén kéo: ok = 600 MPa

- Gioi han chay: oc = 360 MPa.

- ng suét cho phép: [0] = oen/k = 180 MPa (
véik =2 —hé sbé an toan).

Theo so d6 Hinh 3, pit tong chiu tai trong Fy, §é
dam bao an toan, ta tinh toan can pit tong & dieu
kién vwot tai tai diéu kién kiém tra. Nghia la:

Fi= Qu = 30,0 T4n =~ 294.300 N

(ng suét sinh ra tai can pit tong la:

o ==, MPa (13)

O day: A = "%2— dién tich mat cat ngang cla
can pit tdng v&i duwdng kinh d, mm2.

Diéu kién dé can pit tdbng dam bao dd bén kéo
la:

o <[o] (14)

Bién ddi cac dai lwong va thay tir (13) vao (14)
ta co:

d=> %, ,mm

Thay cac gia tri twong rng vao ta co: d = 47
mm.

Tuy nhién, trong tinh toan, phai kiém tra can pit
tdng trong dieu kién nén trong hanh trinh dong ctra,
khi nay, co thé gay ra cong can, xi lanh mat on dinh,
do do, can tinh toan diéu kién 6n dinh uén cta can.

Theo cong thirc Euler ta co [7]:

n2El

Fp =—- (16)

(15)

O day:

FL

L — Chiéu dai twong dwong, mm. L = k.S =
4.600 mm,

VGi k — hé sé phu thudc vao kiéu lién két, voi
can pit tdng c6 dang lién két 2 dau khép, k= 1.

E — Mdn dun dan hoi cta thép C45, N/m2. E =
210.10% N/m?2

| - Mémen quan tinh dbi vai tiét dién tron déc,

nd*

mmé. | = —.
64

Fin = Ft— Tai trong t&i han cta can pit tdng (xét
tai tai trong kiém tra), N. Fi, = Ft = 294.300 N
Thay cac gia tri twong trng vao (16) ta co:

d* = el mm (17)

Thay cac gia tri twong (rng vao (4) ta c6: d = 90
mm.
_ Nhu vay, so sanh 2 két qua tinh toan, ta thay
rang can chon dwong kinh can pit tong theo dieu
kién On dinh udn, nghia la, d = 90 mm.

2.2.2. Tinh toan vo xi lanh

Puwong kinh trong ctia vé xi lanh dwoc xac dinh

theo céng thirc sau [7], [8]:
d/D = (0,5-10,8)

Chon ty s6: d/D = 0,6.

Vay, dwdng kinh trong cia vé xi lanh la: D =
150mm.

Tham khdo hang Vremac (Ha Lan) c6 thé st
dung xi lanh v&i dwong kinh vé: D = 160mm.

V&i phwong an két ndi xi lanh va clra van cung
nhw hinh 5, chon loai xi lanh ¢6 truc quay ndm trén
than xi lanh (Hinh 6).

(18)

PM
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o
o
|
BN I A —l_ 2 =
& EE 8 &
| N
¥ .
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rmir. XV
max. ZV+ Stroke
Il + Stroke

Hinh 6. Két cau cua xi lanh nang ha ctra van cung (tham khao)
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Nhw vay, xi lanh duwoc lya chon cé két ciu
chinh la: Pwdng kinh cAn d=90 mm; Pwéng kinh
trong cda vé xi lanh D = 160 mm; Hanh trinh S =
4.600 mm

2.2.3. Tinh todn &p suét cua hé théng trong
hanh trinh ndng ctra

Ap suét trong hanh trinh nang clra dwoc xac
dinh theo cbéng thire [2], [8]:

Pn = Fyi/Az Bar (19)
Trong do:
Fi — lwc nang tai diéu kién thiét ké, N. Fy =
214750 N
Az — Dién tich khoang can xilanh, cm2. A, = 137
cm?
Thay sb vao (19) ta cd: pn = 156,75 Bar ~ 16
MPa

3. KET QUA VA THAO LUAN

Tw yéu cau thyc té ddng mé cilra van cung thuc
hién nhiém vu trir nwéc, diéu tiét nwde ngot tai hd
Nui Ngang, bai bao da trinh bay ndi dung nghién
ctru, phan tich tinh toan cac lwc tac dung Ién clra
van, ttr d6 xac dinh dwoc Iwc nang clra dé lwa chon
thdng sb xi lanh, cling nhw ap suét lam viéc can

TAI LIEU THAM KHAO

thiét ctia hé thdng. Két qua lwa chon duwoc cac
thong sd ky thuat chinh cta xi lanh thdy Iwc la
dwong kinh can pit tong d = 90mm, dwéng kinh
trong vé xi lanh D = 160 mm, hanh trinh S =4,6 m,
can pit téng dwoc pht hop kim INCONEL625 bang
cébng nghé han Lasercladding, day la céng nghé
hién dai nhat hién nay trong linh vwc phun phi bé
mat, tudi tho cla I&p han Ién t&i 50 ndm. Ap suét
lam viéc cta hé thdng pn = 16 MPa. Két qua nay
la co s& quan trong dé Iwa chon xi lanh thay lwc dé
nang ha clra van.

4. KET LUAN

Bai bao da trinh bay co sé ly thuyét tinh toan,
thiét ké lwc tac dung lén clra van ciing nhw lya
chon lwc déng mé& clra van cung cGa hd Nui
Ngang. V@i xi lanh thiy lwc dwgc Iwa chon cung
cac phan ti thay lyc (van, bom thay luc...) két hop
cung voi thiét bi dién diéu khién trang bj cac tinh
nang diéu khién, giam sat tir xa nhw PLC, loT ...
dam bao ca hé théng thiét bi hoat dong hiéu qua,
&n dinh, tiét kiem tbi da nang lwong tiéu thu, quan
ly, van hanh thuan loi gép phan thuc hién Chwong
trinh An ninh ngudn nwéc ciing nhw Chuong trinh
hién dai héa nganh thay lgi ctia Viét Nam O
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No6i dung bai bép dwoc hé tro tir Trung tdm CTA thudc Hoi Khoa hoc Ky thuat may thay khi Viét Nam
v&i cac thong tin, sb liéu quan trong cla cong trinh dé tac gia hoan thanh bai bao nay.
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ABSTRACT

Currently, the demand for lifting equipment used across various economic sectors in Vietnam is very
high, especially in the fields of hydropower and irrigation. According to statistics, Vietnam currently has
385 operating hydropower plants with more than 600 hydropower reservoirs. The irrigation sector
manages and operates over 6,750 reservoirs of different capacities and tens of thousands of gates
(including vertical lift gates and radial gates) used for water regulation. To operate these gates, lifting
devices such as hydraulic cylinders, hoists, or screw jacks may be employed.

Nui Ngang Reservoir in Quang Ngai Province is one of the major irrigation reservoirs in Ba To, a
mountainous district. It is the third-largest reservoir in the province, after Nuoc Trong and Liet Son
reservoirs. The reservoir has been in operation since 1997, with a storage capacity of over 19 million cubic
meters of water. For water regulation, the Nui Ngang Reservoir uses a hydraulic system with three radial
gates, each sized BxH = (8x5) m, and each gate is operated by two hydraulic cylinders with a lifting
capacity of 25.5 tons. After nearly 30 years of operation, the hydraulic cylinder system has deteriorated,
requiring research and selection of modern replacement equipment to improve operational efficiency and
proactively respond to increasingly complex climate change conditions.

Keywords: Nui Ngang reservoir, hydraulic cylinder, lifting height, radial gate.
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