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GIAI PHAP NHAM DPAM BAO LAY NUGC TUOI CHU PQNG
CHO HE THONG CAC TRAM BOM O HA DU SONG HONG, THAI BINH
TRONG PIEU KIEN MU'C NUGC SONG XUONG THAP
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Tém tit: Bai bao gioi thiéu tong quan tinh hinh hoat dong cua cdac tram bom vao mia kiét trong
cde nam gan ddy. Do muwc nuwde cde dong séng xuong qud thap, dan den tinh trang bé hit cia
cdc tram bom bi can kiét, cac tram bom khong hoat dong duoc. Pé khdc phuc tinh trang do, cac
tac gia da dé xudt mot sé gidi phap dé cé the chu dong lay nudc tai cdac tram bom vao mua kiét,
trong do, chu trong nhdt la giai phdp “Bé sung myc nuoc bé hiit bang déng luc”. Dé thyc hi¢n
gidi phap nay cdc tac gza da nghién ciu thiét ké mé hinh bom hwong truc cot nudc thap, luu
liwong 1om va ty toc I6m va thiét ké so bé cong trinh tram dé ldp ddt bom.

Summary: The paper presents the overview of pumping stations’ operation in the dry season of
recent years. Substandard water level of rivers in the dry season leads to the depletion in the
suction of pumping stations, at which situation the pumping stations don’t work. To overcome
this situation, authors have proposed some solutions to likely to actively take water at pumping
stations in the dry season, in which the most concerned solution is “additional water in the
suction with the force”. To implement this solution, the authors have designed the model of axial
pump low head, large flow and great specific speed and premiliarnily designed station for

installation of pumps.

I. TONG QUAN

Dong bang Bic BO va cac tinh ha du song
Hong, Thai Binh la nhimg tinh trong diém vé
san xuit nong nghiép ¢ mién Béc nudc ta,
nhung lai c6 khi hau khic nghiét, thuong
xuyén ung, han. Vi vay, cong tac thuy lgi dac
biét dugc chi trong, trong do cac tram bom
dién 1a bién phap cong trinh chu yéu trong
tudi, tiu nude cho cay trong. O céc tinh nay
gan nhu 100% dién tich canh tac st dung bom
dé tao nguén va dua nudc vao mat rudng.

Hién nay, téng s6 tram bom va may bom cua cac
tinh d6ng bang Bac Bo va Bic Khu 4 cii 1a 4996
tram voi 13.305 may, riéng ha du ven sdng
Hong - Thai Binh c¢6 502 tram bom céc loai voi
2152 may tir 800+-32000m’/h, chua ké nhiing
may bom di dong va nhiing tram bom nho6 do
dan ty lam, str dung trong pham vi hgp tac xa.

Trong nhitng ndm gan day, cac tram bom ven

Ngwoi phin bi¢n: PGS.TS Nguyén Ding Cuiong

song noi chung va dac biét 1a & ha du séng
Hong, Thai Binh vao mua kiét déu bi thiéu
nude. Pa sd cac tram bom, muc nudc bé hat
xudng thip hon so véi muc nudc thiét ké tir
0.5m dén 1.5m dan dén tinh trang han han
nghiém trong, anh huong dén ning suit va
hi¢u qué canh tac nong nghiép.

Céc tram bom liap may truc ngang li tAm nhu
12L.Tx-40, HL980-9, HL1100-12, HL470-16
thi c¢6 thé khac phuc bang cach vuon thém dng
hit va nao vét kénh hat. Tuy nhién, ddi véi céac
may truc dimg loai hudng truc can phai c6 giai
phap dé lay nuéc tudi chu dong. Pic biét 1a
céc tram bom hudng truc dimg cd cong suét
16n nhu: Phu Sa, Héng Van, Trinh Xa, Nhu
Trac, Ngoai Do, Cc Thanh...

Cac tram bom ven song ha du luu vyc cac
song & dong bang Béic Bo va biac Khu Bbn cii
nhu: song Ma, song Chu, song Lam, song
Gianh, séng B6, séng Huong... ciing trong tinh
trang twong tu. Nghién cuu thanh céng cac
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giai phap bd sung muc nudc bé hut cho cac
tram bom tudi ven song Hong - Thai Binh sé
phat huy duoc hiéu qua cho cac tram bom nay.
II. LUA CHOQN GIAI PHAP CAP NUOC CHO BE
HUT

Cin cir vao ddc diém dia hinh, ché d6 dong
chay co thé chia khu vuc ven song ¢ ha du
song Hong, Thai Binh thanh ba vung:

Ving ngay sau hd chita: ¢6 muc nudc chiu anh
huong cia luu lugng xa bd sung tir hd chia, 1a
vung thuong dung cac loai bom c6 ¢t nudc
cao, trong d6 cé cac loai: HL470-16, 12L.Tx-40,
HL980-9, HL1100-12. Tét ca déu c6 chung dic
diém 1a truc ngang, c6 cot hut dwong. Cac tram
bom ctia khu vuc ndy c6 thé cai tao dé dang dé
chii dong 1ay dugc nude twdi.

Ving giira 1a ving c6 dién tich tuéi 16n nhat,
c6 muc nude song thay ddi it boi luu lugng xa
tir cac hd chira thugng luwu, dong thoi ciing it bi
anh huong cia thiy tridu. Pa s6 tram bom &
khu vyc nay 1a cac tram bom 16n, cft nudc
thap, truc dimg c6 cot 4p hat am.

Ving gan cira song d6 ra bién, chiu anh
hudng cua thuy triéu, hau nhu khong bi anh
huéng cia muyc nudc do luu lugng xa tur
thuong luu.

Can c6 mot giai phap co thé ap dung duoc cho ca
ba vung trén dé dap ung cac yéu cau khac nhau
cta cac tram bom ha du song Hong, Thai Binh.

Déi voi ca tram bom ving gitra myc nude ha luu
vé mula kiét thuong thap hon muyc nude thip nhat
thiét ké 1,0 dén 1,7m. D¢ céc tram bom c6 thé
hoat dong dudc co mot sé giai phap da dugc dé
xuét va dua vao tmg dung thir nghiém:

- Gidi phdp diéu tiét xa nuéce cia cdc ho chira
thuy dién & thwong nguon.

Ban chét cua giai phap 1a nang muc nude cia ha
du séng Hong, Thai Binh bang viéc x4 nude cla
cac hd chira Thuy dién ¢ thuong ngudn. Giai
phap nay lién quan dén viéc van hanh cua cac
nha may thuy dién, phai cd quy hoach dugc co
quan nha nudc cap trén phé duyét.

- Gidi phdp lam thém cdc tram bom da chién.

bé dam bao nudc tudi khi nudc song xudng
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qué thap, lap bo sung thém cac tram bom da
chién. Tram bom hoat dong khi myc nudc
song xudng thap va s& thao cit khi myuc nudc
song dang cao. Giai phap ciing gy rat nhiéu
ton kém va khong thuan loi.

Céc bom da chién thuong ding 1a cac bom ly
tam cot ap twong d6i cao, luu lwong nho, nén
can dung nhiéu bom. Do cdt 4p cao hon nhiéu
so voi cot &p dia hinh nén gay du thira nang
lugng dan t6i giam hiéu suat tram bom. Mt
khac cac tram bom di chién ciing phai xay sat
bo song, nén kha ning ngip dong co co thé
xay ra khi nudc song lén cao.

Ciing c6 thé sir dung cic bom xién (bom
nghiéng) cho cic tram bom dai chién. Song
cling tuong ty nhu bom ly tam, bom xién co
cot ap ciing twrong d6i cao nén hiéu suat tram
bom s& giam. Bom xién lai thuong c6 truc dai
nén co thé gy mat dong tim cac bd phéan
quay, 1am cho 6 truc mau hong.

- Gidi phdp “Bé sung muc nuée bé hit bang
dong luc”.

Nham khic phuc nhuge diém ctia céc giai phap
néu trén, tap thé can bo va chuyén gia Vién Bom
va Thiét bi Thuy loi d& xuat thém mot giai phap
¢6 tinh kha thi, d6 1a: “ Giai phéo bé sung muc
nueée bé hit bang dong luc”.

Ban chat cua giai phap nay 1a: Lap thém cac
may bom phu (bom bd sung) trén kénh hut cta
cac tram bom ven song loai bom c¢6 ¢t ap rat
thip c& tir 1 dén 2m tuy theo yéu cau dé cip
nude cho bé hut. Nhitng may bom nay do cot
nude rt thdp phu hop voi cot nude dia hinh
clia tram bom nén cong sudt yéu cau khong
16n so véi cac may bom cta tram bom chinh
dam bao yéu cau kinh té.

Giai phap nay c6 cac uu nhuge diém sau:

+ Uu diém:

a. Khong giy anh huong xu dén cac tram bom &
ha du, khong anh hudng dén giao thong thuy.

b. Khong gay lang phi nudc trong mua kiét

c. Khong 1am anh hudng dén viéc bd tri ké
hoach chay may va xa nudc cua ho chira nude
cac nha may thuy dién.
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Hinh 1. Y twong cia gidi phdp “Bé sung muc nwde bé hit bang dong lwc

d. Pam bao hiéu suat cia viéc khai thac van
hanh tram bom:

e. Co thé sir dung tdt cho tat ca cac tram bom
ha du.

f. Khong lam anh huéng dén dong chay cua
kénh hut khi myc nudc song 1én cao do phai
chin dang nudc cho bé hut duogc thao di khi
khong van hanh bom b6 sung:

g. C6 thé xur Iy d¢ xdy dyng va lip dit nhanh
vi khong can nha bao che, khong chi€ém nhiéu
dién tich, giam thi€u kinh phi xay dung.

+ Nhuoc diém:

a. Cac bom sur dung cho cac giai phap nay
thuong 1a cac bom chim luu lugng 16n cft ap
rat thip, do vay ty toc thuong rat cao. Pdi voi
cac bom nay hiéu suét thuong rat kho dat cao
dugc, thuong chi tir 50 dén 70%. Vi vay viéc
nghién ciru dé ché tao duoc bom chim ty tde
cao va hiéu suét cao 1a rat can thiét.

b. Cac bom chim thudng xuyén ngdp trong
nu6e vi vy viée lam kin va chong am cho
dong co 1a yéu cdu quan trong s6 mot. Py 1a
khoé khan 16n nhét cho viée st dung bom chim
dbi v6i giai phap bd sung muc nude bé hat
bang dong luc.

c. Cac dong song thuong co nhiéu phu sa nén
bé hut thuong bi bdi ling qua mua i, may
bom chim s& bi phu sa lap kin. Trudc khi khoi
dong lai may phai don sach phu sa ¢ bé hut va
trong may, néu khong khi khoi dong, bom s&
bi qua tai va gy chay dong co. Hau hét cac
tram bom chim déu gip phai hién twong nay

d. Viéc duy tu bao dudng bom chim kha kho
khan, dac biét véi cac bom 16n, do bom dat
ngdp sau trong nudc.

Céc tram bom ving triéu va ving sat hd chira,
do cac diéu kién ldy nuée thuan loi hon nén c6
thé khong can ap dung giai phap “bé sung muec
niee bé hit bang dong hec.

III. GIAI PHAP VE MAY BOM VA CONG TRINH
TRAM PE TIEP NUOC CHO BE HUT VAO MUA
CAN

3.1. Gidi phdp bom néi tiép hé (hay con goi
la bom chuyén nhiéu cip)

Giai phap bom chuyén nhiéu cép cho cac hé
thdng tudi ciing da duoc str dung nhiéu trong
nude va trén thé gisi. Giai phap nay thuong ap
dung cho cac hé théng tudi dugc phan thanh
cac khu vuc c6 cac cao trinh khac nhau. Nudc
duoc tram bom cép mot bom 18n vira dé tudi
cho cao trinh thap vira cip nude cho tram bom
cip hai @& bom chuyén tuéi cho khu vuc c6
cao trinh cao hon. Tuy nhién, giai phap “Bé
sung myee nwde bé hit bang dong lyc* 3 néu
0 trén mang dic thu riéng, chi hoat dong khi
muc nudc song qua thap. Truong hop khi myc
nude song & bé hut 1én cao thi phai c6 két cau
ca bom va phan cong trinh phu hop dé cép
bom thir nhat (bom tiép nuéc bé hit) khong
chiém chd lam anh huéng dén dong chay va
hi€u qua vén hanh cua tram bom cép thar hai

3.2. Mdy bom cét nuwdc thip

May bom hudng truc dugc ing dung rong rai
phuc vu cap thoat nudc trong néng nghiép va
thoat nudc thai. Cac bom hudng truc duoc
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nghién ciru va thiét ké ché tao hién nay thuong
c6 cOt nude tr 3 dén 20m, voi luu lugng dén
140.000 m*/h.

Bom hudng truc cot nude thip, luu lwong 16n
c6 ty toc thudng 16n hon 900v/ph va duoc goi
1a bom c6 ty toc cao. Hién nay may bom cot
nudc thép dudi 3m, luu lugng 16n, cé ty tdc
dat t61 1600v/ph méi chi dugc nghién cuu va
san xuét tai mot sd nudce co trinh d6 khoa hoc
ky thuat cao vé linh vyc may thiy khi,

Cong Hoa Lién Bang Duc, Nhat Ban, Trung
Quédc, An D6 va Han Qudc 13 nhing nudc di
ché tao va dua vao st dung nhiéu loai bom
hudng truc cot nudc thép, luu lugng 16n, ty tde
cao. Nhitng bom hudng truc dwoc biét dén
dang nay la bom PVT cua CHLB brrc,
GATEPUMP cua Nhat, bom QGL va Bom
GQ cuia Trung Qudc c6 dang Kapxul dit chim
trong nudce.

3.3. Cong trinh tram bom.

Hién nay, nhiéu tram bom duoc thiét ké vai
két cdu rat don gian va hiéu qua. Cac loai tram
bom khong c¢6 nha bao che dé lip dit cac loai
bom chim ngay cang phat trién. Céc loai tram
lap dit bom dang Gatepump duoc cai thién
nhiéu, hiéu qua kinh té cao dang dugc ung
dung dai tra.

Nhung két cdu bé hut, bé x4 va lip bom nhur
thé nao trén kénh hit dé dam bao bom hoat
dong theo giai phap “Bé sung muc nuwéc bé
hut ba°ng dong lyc* con chua dugce nghién clru
va tng dung. Tuy nhién, c6 mot vai dang két
céu lap bom trén canh van, lip bom trong cong
qua dé da duogc nghién cttu va ung dung &
Nhat Ban, Han Qudc va Trung Qudc.

IV. HUONG NGHIEN CUU MOI VE CONG
TRINH TRAM BOM VA MAY BOM

4.1. Cong trinh tram bom dé tiép nwéc cho bé
hut vé mua can phai dap ung duoc cac yéu
cau sau:

- Cap dugc nudc cho tram bom veé mua kiét;

- Khong anh hudng téi dong chay trong kénh
hat vé mua 1;

- Chi phi x4y dung dam bao tinh kinh té so véi
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cac giai phap khac;

- C6 thé bao hanh, bao dudng may bom dé
dang.

V6i cic yéu cau d6 ching to6i da dé& xuit va
nghién ctru thiét ké cong trinh tram dang hé va
chim trong nudc vé mua li nhu so do trén
Hinh.2. D6 13 so dd két ciu tram bom tiép
nude cho bé hut vao mua kiét voi hai to may.
Céac t6 may duoc dit thip hon cao trinh day
kénh hat. C6 mét ctra chian mit trén, cao hon
cao trinh day kénh hat dé dang nudc 1én cao
khi bom dé cac bom chinh ¢6 thé hat duge
nude. Khi khong bom, cira chin s& ha xudng
dé khong gy can tré dong chay. Phia dau vao
ctia bom c6 cira chin thip bang cao trinh day
kénh hit phyc vu cho viéc bao dudng stra chira
may bom. Khi bom nudc cira ndy nang 1én dé
khong gay can tré dong qua may bom.

4.2. Mdy bom phuc vu tiép nuwdc cho bé hut.

Céc may bom dung dé cép nuéc cho bé hut c6
luu luwgng 16n va cot ap thap. Dé giam kich
thudc va trong lugng cua to may cac bom nay
c6 ty tdc ng rat 16n. Chiing t6i du kién thiét ké,
ché tao mot t6 may bom thir nghiém co cac
thong s6 Q = 8000 m*/h, H = 1,7m d& c6 thé
cép nude cho bé hit cia mot tram bom luu
lugng 8000 m*/h va cot 4p dia hinh tir 1,4 dén
1,7m. Néu chon vong quay cuia dong co 1a 485
v/ph thi bom s& ¢6 ty toc bang 1772 v/ph.

Nim 2009, Vién Bom va Thiét bi Thuy lgi da
thuc hién dé tai cip Bo “Nghién ciru, thiét ké,
ché tao may bom hudng truc ngang, chim kiéu
Capsule, ty tdc cao, luu luong 5000m’/h-
7000m’/h”. Day 1a d& tai nghién ctru mot loai
bom dit chim két ciu dang Capsule c6 ty toc
ng = 1200v/ph.

Két qua nghién ctru ciia dé tai nay ciing da goi
m¢& phuong hudng nghién ctru may bom co ty
tdc cao hon, c6 thé dat trén 1500 vg/ph. Trudc
khi ché tao may bom thuc can nghién ciru may
bom mé hinh ¢6 ty tdc ns, dic biét 1a ca thong
s6 khong thir nguyén Kq va Ky twong tu nhu
cac thong sb nay ctia may thuyec.

Vi Iy do d6 chiing toi d tién hanh nghién ctru
thr nghiém trong phong thi nghiém bom
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hudéng truc mo hinh dat ngang dang Capsule.
Bom c6 cdc thong s6 khong thir nguyén: Ko=
0,597, Ky = 0,0428 tuong tu nhu cac thong so

Khe phai sua chira
. 9.0
Ludéi chan rac
- 8.4
2

khong th nguyén cta bom thuc. Bom mo
hinh dugc thiét kees vdi cac thong so:

MCminBH=8.9m
<

i
]U} Uoauopouud UJUUUUUUM Bé tong d4 1,2 M250 day 40cm
Coc tre, D=6:8 cm B& tong 16t M100 day 10cm
L:2,5:3m5,8205 coc/m2

Hinh 2. So do6 két cau tram bom tiép nuée

cho bé hit vao mua kiét cho mét tram bom

Vvéi cdc diéu kién dia hinh thity van cu thé

buong kinh D 0,3m, Luu lugng Q =
1360m*/h =~ 0,378m’/s, cot ap H = 2,25m,
vong quay n = 1450 v/ph, cong suit bom mo
hinh N = 12 kW. Néu ldy hé s6 du trit cong
sudt K = 1,2 thi cong suét dong co dién béng:
Ny = 14,4kW.

Bénh céng tac md hinh duoc tinh toan thiét ké
dua theo mau canh OII6 cua Nga. D¢ tang kha

ning thoat cia bom, mat d6 ddy canh mo hinh
thiét k€ méi lay nho hon so véi mau canh OI16
10%.

Bom mb hinh c¢6 so @6 két cau nhu trén hinh 3.
Bom mo hinh dugc thiét ké véi hai loai banh
cong tac: loai 2 canh va 3 canh. Bom da duoc
ché tao va dwa vao thi nghiém dat hiéu suét
kha quan (h.4).
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Hinh 3. So do ket cau bom mé hinh hwong truc chim dang capsule co so6 vong quay

ddc trung ng
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= 1772 v/iph
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Hinh 4. Bac tinh mé hinh bom hwéng truc voi ns = 1772 v/ph, (banh cong tac c¢o 3 canh)

Tu dd thi ta théy bom moé hinh dat duoc cac
thong s6 gan vai thiét ké.

Diém tinh toan co: Q= 0,378m3/s, H=2,25m,
n="72%

Piém trén duong dac tinh: Q = 0,4 m3/s, H =
2,8m; gﬁn v6i diém tinh toén, hiéu suit dat xa‘ip
xi 74%.

Nhu vady bom md hinh da dap Gng duogc yéu
cau dé ra cho bom ty tbc rat cao.

Bom thuc s& dugc thiét ké trén co sé cia bom
mo hinh va s& dugc ché tao dé lip dat thu
nghiém tai hién truong.

TAI LIEU THAM KHAO

V.KET LUAN

Giai phap ‘‘bd sung muc nudc bé hit bang
dong luc*™ co nhiéu vu viét trong viéc khic
phuc tinh trang thiéu nudc bé hut cho cic
tram bom vao mua kiét. Trong d6 quan trong
nhit 1a giai phap vé may bom va cong trinh
tram bom.Viéc nghién cuu thanh cong giai
phap nay c6 y nghia khoa hoc va y nghia
thyc tién cao, mang lai hiéu qua kinh té va
dong gop cho sy phat trién nén ndng nghiép
cua nudc ta.
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