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Tom tat: Trong nhitng niam gan ddy, vao mua Kiét, nhiéu tram bom twéi Ving ha du séng Hong
va Thai Binh khdng ddam bdo cdp nude do muc mede séng xudng thdp. Nghién ciru fim gidi phap aé
khéc phuc finh trang trén 1& viéc 1am can thiét. Bai b&o ndy gidi thiéu gidi phdp diéu chinh sé vong
quay Ciia mdy bom ciia tram bom twéi VUNg dnh hwéng triéu trong diéu kién muc nudc nguon

XUong thap nham dam bdo tram bom cdp di lwu leong theo y8U cau.
Tir khéa: mdy bom, diéu khién, sé vOng quay, triéu.

1. Pit van dé

Hién nay, do anh hudng cua bién doi khi hau,
tinh hinh xay dung cac cong trinh thiry dién dau
ngudn, chit phéa rimg va khai thac cat trén song
lam cho myc nudce va luu lugng trong cac séng
thudc hé thong song Hong va sdng Thai Binh vé
mua Kkiét giam di dang ké. Cac tram bom tudi
ldy nude ¢ ven céc sdng nay da sd dd xay dung
tr nhitng nim 1980. Trong mot vai nim gan
day, vao mua kiét C4c tram bom nay déu bj tinh
trang thiéu nudc dé bom do myuc nude bé hit
xudng thap hon so voi thiét ké tir 0.3 dén 1.0 m,
gay nén tinh trang han han nghiém trong, anh
huong dén ning suat va hiéu qua canh tac nong
nghiép. Truong Pai hoc Thity loi phdi hop véi
Vién Bom va Thiét bi thuy lgi nghién ctru dé tai
doc 1ap cAp Nha nudc “Nghién cizu gidi phdp
nham dam bdo ldy nuwéc twdi chi dong cho hé
thong cdc tram bom & ha du hé thong séng
Hong — Thai Binh trong diéu kién muc nude
séng Xuong thdp”. Duéi diy s& gi6i thiéu két
qua nghién ctru bude dau cia nhém chuyén gia
thudc Truong Pai hoc Thuy loi vé giai phap
diéu khién tram bom tuéi viing triéu dé dam bao
bom du nude theo yéu cau trong diéu kién muc
nudc song xudng thap.

! Truong Pai hoc Thuy loi

2. Co sé khoa hoc cua giai phap dam bao
ldy nuéc twéi chii dong cho tram bom viing
triéu khi mue nwée song xudng thap

Theo thiét ké, muc nudc bé hut cia cac tram
bom tudi ving anh huong triéu duoc tinh toan
véi muc nude chan tridu ¢ mirc bao dam theo
quy pham. Thoi gian lam viéc cua tram bom
thudng tir 20 dén 24 gid trong ngay.

Trong nhitng nim gan day, do cic nguyén
nhan nhu d4 noi & trén, muc nude bé hit vé mia
Kiét tuong g v&i chan tridu thuong xubng thap
hon muc nudc bé hit thp nhat (min) tir 0.3 +
1.0m. Tuy nhién myc nuéc dinh triéu van cao
hon muc nuéc hut thiét ké, vi vay can tan dung
muc nudc song trong giai doan nay va dung giai
phap diéu khién tram bom dé dam bao lay du
luong nude tudi.

Ving ha du hé théng song Hong — Thai Binh
mang dic tinh chung cua thily triéu vinh Bic
Bo, do 1a ché do nhat triéu déu twong ddi thuin
nhat c6 bién do 16n (xem hinh 1). D6 16n tridu
trung binh khoang 2 =+ 3m. Hang ngay co thé
cho tram bom lam viéc khi myc nudc bé hat
(Zy) 16n hon muc nuée bé hat nho nhat (Zmin).
Thoi gian tram bom cd thé lam viéc duoc trong
ngay (Ty) trong ving nay thuong tor 6 + 12
gio/ngdy. Vay néu diéu chinh tram bom, ting
kha ning bom trong thoi gian triéu 1&n s& dam
bao ldy du nudc tudi trong ngay.
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Hinh 1. Pwong qué trinh muec nirdc sbng ving dnk hweng triéu

Gia sir trong mot ngay nao do, tram bom c6
yéu cau phai cung cap mét luu lugng nudc Qye
trong thoi gian Ty.. Do muc nuéc séng bi ha
thip nén tram bom chi bom dugc trong thoi
gian Ty, dé dam bao du tong luong nudc theo
y8u cau, tram bom can phai bom véi luu luong
tang cuong la:

Qye-Tye
— et ye 1
le T|V ( )
Luu lwong can bom ctia mdt may bom la:
le—lm = QIV (2)

Trong d6: m 1a sé6 may bom lam viéc cua
tram bom.

Viy ta c6 bai toan diéu khién 1a: Trong thoi
gian tram bom 1am viéc mdi ngay (Ty), khi muc
nude bé hit tram bom thay déi trong pham vi tir
muc nudc bé hit nhd nhit dén muc nude bé hat
I6n nhét (Zymay), Can didu chinh may bom dé luén
¢6 luu luong bom khéng ddi, Qp.1m = CONSt.

Giai phap diéu chinh dugc chon & day la
thay dbi s6 vong quay (toc do quay) ctia may
bom bang thiét bi bién tan (thay doi tan sé dong
dién dan dén thay doi sé vong quay cua dong co
dién va may bom). Thoi gian giita hai 1an diéu
chinh 1ién tiép co6 thé chon bang 30 phat hoic 1
gio. Tai mdi thoi diém, myuc nude bé hat tram
bom, Zy dugc xac dinh qua do dac st dung thiét
bi quan tric tu dong hodc thui cong. Khi Z; >
Zhmin, tram bom bat dau 1am viée, cot nude bom
xac dinh nhu sau:

Hi = Ha + > hy, 3)
Han = Zt - Zn 4)
Trong d6: Hy, la cot nude dia hinh, Z; 1a muc
nuéc bé thdo, phu thudc vao luu luong bom,
Z h,. 1a tong ton that thiy lyc trén dudng dng hit
va dng day ctia may bom duoc xac dinh nhu sau:
z h =S.Q%v-nm (5)

Trong d6: S 1a strc can ctia dudng ong hit va day.

Ha & (H-Q)ny

Q=K.H
(H-Q)n

QA Q4 Quam Q
Hinh 2. Buong dac tinh cia may bom
twong 1mg véi sé vong quay khac nhau
Tt hinh 2 cho thy, tuong tng voi cot nude
Hy, néu khong diéu chinh may bom thi may
bom chi bom dugc vai luu lugng Qn < Qu-1m. Vi
vy can thay d6i s6 vong quay cua may bom dé
bom dugc luu lugng Qp.1m. Theo tai liéu [1],
cac bude xac dinh sd vong quay cia may bom
dé may bom co thé lam viéc duoc véi diém
cbng tac A; (Qu-1m, Hy) nhu sau:
- X4c dinh hé s K theo cdng thirc sau:

K = le—lm (6)

JHu
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- V& duong parabol c6 phuong trinh:
Q=K~H (7)

- Xac dinh toa d6 giao diém A (Qa, Ha) cia
duong parabol va duong dac tinh H~Q tng véi
s6 vOng quay n ciia may bom (hinh 2). Diém A
1a diém dong dang cua diém A;.

- Xéc dinh s6 vong quay n; cia may bom
tuong ing v&i diém cong tac As.

Theo dinh luat dong dang co:

le—lm _ nl
Q. QA_ n (8)
Suy ra:
lv—1m
= Qv 9
n n A ( )

Cac budc xac dinh n; trén day dugc thuc
hién nho mot chwong trinh may tinh.

3. Ap dung tinh toin cho tram bom tuéi
Hoanh Son A, huyén Kinh Mén, tinh Hai
Dwong

*S§ lidu tinh toan: Tram bom Hoanh Son A

thuoc xa Hoanh Son, huyén Kinh Mén, tinh Hai
Duong, dugc xdy dung nam 1974, liy nudc tir
song PB4 Viach, c6 nhiém vu tudi cho 183 ha dat
canh tac. Tram bom c6 03 may bom loai HL1200-
3, téc do quay 1a 980 v/phit. Do anh huong cua
thiy triéu va do muc nudc séng bi ha thap, trong
nhitg nam gan day, tram bom nay chi lam viéc
duoc tir 6+7 gid/ngdy. Muc nudc chan triéu binh
quan 1a -0.3m, myc nudc dinh triéu binh quan la
+2.5m. Myc nuéc bé théo thiét ké 1a +2.95 m,
muyc nude bé hat nho nhat 1a +0.4m. Gia sir chon
8 lan diéu chinh s6 vong quay trong thoi gian muc
nude thay doi tir muc nude nhd nhat dén dinh
tricu +2.5 m va thoi gian 1am viéc, T, trong mot
ngay la 7 gio. Hé s6 tudi tai cong trinh dau mdi 1a
1.5 I/s/ha, thoi gian Ty 1a 20 gio. Stc can duong
6ng qua tinh toan x4c dinh duoc S =20. Ap dung
cac budc tinh toan & trén co dugce két qua nhu
trong bang 1 dudi day.
* Két qua tinh toan:

Bang 1. Két qua xdc dinh so vong quay may bom

Z, (m) Han (M) H,, (m) Qiv-1m (m3/h) Ny (V/ph) ny/n
0.4 2.55 3.92 941.14 1072 1.09
0.7 2.25 3.62 941.14 1036 1.06
1.0 1.95 3.32 941.14 1014 1.03
1.3 1.65 3.02 941.14 992 1.01
1.6 1.35 2.72 941.14 966 0.99
1.9 1.05 2.42 941.14 941 0.96
2.2 0.75 2.12 941.14 913 0.93
2.5 0.45 1.82 941.14 887 0.90

Két qua cho thay, khi muc nudc bé hut ting
[én, cot nude dia hinh giam, cot nudec bom giam.
Pé dam bao giit nguyén luu luong bom, can diéu
chinh s6 vOng quay giam dan. S6 vong quay may
bom diéu chinh ting, giam so v&i s6 vong quay
dinh mirc (n) ndm trong pham vi cho phép.

4. Két luan

Thay d6i s6 vOng quay cia may bom dé tan
dung tdi da kha ning 1am viéc ctia may bom dap

mg yéu cau thyc té, dam bao kinh té, k¥ thuat
la giai phap kinh dién. Két hop voi cong cu hd
tro tién tién (thiét bi bién tan) dam bao dicu
chinh nhanh, thuan tién sé vong quay cua bom
d4 tro thanh giai phap tién tién hién nay trén thé
gioi.

Két qua nghién ctru trén ddy s& 1am co s cho
viéc tinh toan Iua chon thiét bi diéu tdc, lip dat
cho céc tram bom tuéi ving anh hudng triéu dé
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khic phuc tinh trang muc nudc bé hat xuéng thay d6i sé vong quay dé ting kha ning bom
thip bang cach tan dung thoi gian duy tri muc  cta bom, bu lai phan thiéu hut vé thoi gian bom
nudc triéu 16n hon myuc nuéc bé hiat nho nhit, theo thiét ké ctia tram bom da xay dung.

TAI LIEU THAM KHAO

[1]. Gi4o trinh May bom va tram bom — NXB Tur dién Bach khoa — HN, 2006.

[2]. Lé Chi Nguyén, Co s& nghién ctru hé thong tudi tiéu bang dong luc — NXBNN, 2008.

[3]. GARR M. JONES, ROBERT L. SANKS, GEORGE TCHOBANOGLOUS, BAYARD E.
BOSSERMAN, Pumping Station Design — USA, 2004.

Abstract
STUDY ON CONTROL SOLUTION FOR IRRIGATION PUMPING STATIONS
IN TIDAL ZONE IN LOWER RIVER WATER LEVEL CONDITION

In dry season of recent years, many irrigation pumping stations in tidal zones of the Northern
Delta of Vietnam have not ensured to supply water for the agricultural areas due to lower river
water level. Therefore, it is necessary to study solutions in order to overcome this situation. This
paper presents pump speed control solution of irrigation pumping station in tidal zones in lower
river water level condition so that the pumping station can supply enough water.

Keywords: pump, pumping station, control, pump speed, tidal.
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