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NGHIEN CUU MO RONG PHAM VI LAM VIEC CUA MAY BOM
HUONG TRUC CO LON BANG PHUONG PHAP XOAY CANH

Pd Hong Vinh, Nguyén Quang Minh, Phan Tuin Anh
Vién Bom va Thiét bi Thiy loi

Tém tat: Trong boi canh hién nay, viéc ting phé va thich nghi vé cdc hién twong lii lut, mede
bién déng do tac dong bién doi khi hiu dang doi hoi phal xday dung thém cac cong trinh thuy 10’1
noi chung va cac tram bom néi riéng dé dam bdo cdp thodt nuée phuc vu sinh hoat va san xudt,
dac biét la nhu cau can thletphal co cac tram bom luu lwong siéu lon de phuc vu muc tiéu chong
Uing ngdp cdc thanh phé 16m va cdc ving ven bién. Hau hét cdc tram bom 16n ndy déu ldp dat cdc
bom huwong truc co lon doi hoi co dai lam viéc rat rong.

C6 hai phwong phdp co ban dé mé réng ddi lam viée ciia bom hiedng truc: diéu chinh sé vong
quay va diéu chinh géc dat canh. Véi cdec bom hwo’ng truc céng sudt Ién thi viéc thay doi géc dat
canh (xoay canh) la pho bién vi viéc thay doi sé vong quay gap nhiéu khé khan vé ky thudt va bi
han ché vé cong sudt. Bé mé réng dai lam viéc bang xoay cdnh hiéu qud, can nghién ciru dnh
huéng ciia géc xoay canh dén ddc tinh lam viée va ddc tinh xam thiee ciia méy bom, tir d6 dwa ra
dwoc cdc khuyén cdo can thiét givip cho nha qudn 1y chon dwoc goc xoay cdnh phit hop dam bdo
bom vin hanh hiéu qua nhat.

Tw khéa: Bom huong truc, banh cong tac, xoay canh, xam thuc.

Summary: In the current context, the response and adaptation to floods and sea level rise due to
the impacts of climate change is requiring the construction of more irrigation works in general
and pumping stations in particular to ensure water supply and drainage for daily life and
production, especially the need for super-large volume pumping stations to serve the purpose of
preventing flooding in big cities and coastal areas. Most of these large pumping stations install
large axial pumps that require a very wide working range.

There are two basic methods for extending the working range of an axial pump: adjusting the
number of revolutions and adjusting the impeller angle. With large capacity axial pumps,
changing the impeller angle (blade rotation) is common because changing the number of
revolutions faces many technical difficulties and is limited in capacity. In order to expand the
working range by effective impeller rotation, it is necessary to study the influence of the impeller
rotation angle on the working characteristics and cavitation characteristics of the pump, thereby
giving the necessary recommendations to help managers choose the appropriate impeller
rotation angle to ensure the most efficient operation of the pump.

Keywords: Axial pump, impeller, axial pump, cavitation.

1. PAT VAN PE néng nghiép va thuy loi 1a rat 16n. Dic biét,
dué6i anh huong cta bién ddi khi hau va nudc
bién dang hién nay, nhu ciu nay cang cip
thiét. Trong nhitng ndm qua, chung ta da xay
Nedy nhan bai: 15/01/2024 du’gg nhiéu tram ’b(le 16n Vé.A ngay cén% C(:)
Ngay thong qua phan bién: 21/02/2024 nhicu tram bom 16n s& dugc xdy dyng. e si
Ngay duyét dang: 26/02/2024 dung hi€u qua cic tram bom nay, cin thict

Hién nay, nhu clu sir dung bom hudng truc c&
16n trong céc tram bom dé phuc vu tudi tiéu
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phai c6 nhitng nghién cuu tinh todn mé rong
pham vi lam viéc dé tan dung hét vung lam
viéc tdi uu ctia may bom.

Mot trong cac phuong phap mo rong pham vi
lam viéc ciia mdy bom la xoay cénh cong tac
[1, 2, 3]. Mudn mé rong pham vi lam viéc cua
may bom bang phuong phap xoay canh, ching
ta phai giai quyét cac van dé sau:

- V& vén dé thuy luc, véi luu luong 16n va gioi
han kich thudc ché tao (lién quan dén kha
ning cong nghé va gia thanh), toc do dong
chay 16n c6 thé thanh tic nhan giy nén xam
thyc dé dang trong c& may bom nay. Mit
khac, cac bom 16n déu str dung canh xoay dé
cd thé diéu chinh duoc thong sb6 cot ap, luu
luong thich ting véi diéu kién van hanh thyc
té. Vi vay, xam thyc hoan toan cé thé x4y ra
khi str dung bién phdp xoay canh [4, 5].

- Vé van dé ning luong, v6i cong sudt bom
16m, khi ché d6 van hanh yéu cau thay ddi, viée
st dung canh xoay la mot trong nhitng phuong
phap tiét kiém cong suat tiéu hao. Khi do
thong s6 cua bom duoc diéu khién bfmg viéc
xoay canh dén vi tri pht hop. Viéc khong lam
viéc tai diém thiét ké cling nhu vung khai thac
t6i wu s& dé dang dan dén van dé suy giam
hiéu suét. Vi vay, can nghién clru tim ra dac
tinh thity Iyc va xam thyc khi bom thay doi
gbc dat canh trong dai rong [1, 2, 4, 5].

Vi viée tinh todn xay dung mo hinh bom
nghién ctru tuong ung cho bom hudng truc
cd 16n duoc lép dat trong thuc tién va tién
hanh thi nghiém trén hé théng thi nghiém
kiéu kin, chiing ta c6 thé giai quyét duoc cac
van dé trén.

2. PHAM VI
NGHIEN CcUU

VA PHUONG PHAP

2.1. Pham vi nghién ciru

Céc td mdy bom hudng truc ¢& lon loai canh
xoay duogc lép dat tai Viét Nam; Cac tai liéu
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thiét ké bom hudng truc ¢ co cAu xoay canh,
cac dic tinh lam viéc tong hop va dic tinh
tong hop khong thir nguyén trong céc tai liéu
tiéng Nga va tiéng Viét lién quan dén bom
huodng truc canh xoay.

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp diéu tra khdo sat thue dia

Diéu tra khao sat mot sb cac td may bom
huéng truc canh xoay hién dang lip dit tai 4
tram bom Céc Thanh, Hiru Bi, C6 Pam, Vinh
Tri do Cong ty khai thac cong trinh thuy lgi
Bic Nam Ha quén 1y.

2.2.2. Phuwong phap thu thdap thong tin,
tai liéu

Céc tai liéu thiét ké, ldp dat, van hanh; cac
thong tin ghi chép luu trit vé cac thong sd van
hanh bom va thong s6 cOt nude dia hinh cac
tram bom.

2.2.3. Phuong phap thuc nghiém

Thiét ké may bom mé hinh trén co s cac
thong s6 yéu cdu cia may bom nguyén hinh.
Sau d6 ché tao may bom mé hinh va tién hanh
thi nghiém trén hé thong thi nghiém may bom
kiéu kin ctia Vién Bom va Thiét bi thuy loi
[2,3,6,7].

2.2.4. Phwong phdp phdn tich, xit Iy 56 liéu

Céc két qua thi nghiém duoc téng hop, phan
tich va xir 1y dé xdy dung duoc cac duong dic
tinh chi rd dugc pham vi lam vi¢c an toan va
hiéu qua ciia may bom ca vé mat hidu suét va
xam thuc [4, 5,7, 8, 9].

3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Giéi thiu hé théng thi nghiém may
bom kiéu kin

Trong hinh dudi day 1a so d6 hé thong thi
nghiém may bom kiéu kin lép dat tai Vién
Bom va Thiét bi thuy loi.
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Cira quan sat trén vé buong cdu banh cong tic bom mé hinh
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Sau khi ché tao, bom mé hinh duoc tién hanh
thi nghiém trén hé thng thi nghiém bom kiéu
kin cta Vién Bom va Thiét bi thuy loi voi day
du cac thiét bi do ap suit, luu luong, mé men,
vong quay c6 dai do rong. Cac thong sé do
dugc dua vé trung tm xir 1y s6 lidu dé tinh
toan céac thong s6 can thiét phuc vu cho viéce
xady dung cac duong dac tinh nang luong va
dac tinh xam thuc ctia bom.

Cac thiét bi chinh cua hé théng thi nghiém
bao gom:

a/ Thiét bi dong luc

Bom hudng truc mé hinh duoc dit nim ngang
dan dong boi dong co dién xoay chiéu 55 Kw,
vong quay 1500 v/ph (sb vong quay cé thé
thay d6i bang bo bién tan dé phu hop véi sd
vong quay cua bom thi nghiém).

Than bom tai vi tri banh cong tac c6 dang hinh
cau dé co thé xoay goc canh cong tac khi thi
nghiém. Trén budng ciu c6 lip céc clra trong
sudt c6 thé quan sat dong chay trong bom.

b/ Thiét bi do
Thiét bi do gdm co:

- Thiét bi do luu luong theo nguyén 1y cam
g dién tir ¢ d6 chinh xac +0.3%, co thé do
duoc luu lugng tir 0 + 4500 m®/h.

- Thiét bi do ap suat c6 do chinh xac +0.1%,
c6 thé do dugc ap sudt tir 0 + 2 bar. Thiét bi do
mo men c6 do chinh xac +0.1%, co thé do
dugc mo men tir 0 ~ 1kNm. Thiét bi do vong
quay c6 do chinh xac +0.1%, co thé do duoc
s6 vong quay tir 0 = 10.000 v/ph.

- Céc tin hiéu do dugc dwa vé trung tim may
tinh dé xur 1y s lidu bang chwong trinh thu
thap va xt Iy s6 lieu NEXVIEW (Hang HBM-
CHLB Bric), tinh toan cic thong sd can thiét
dé xay dung duong dic tinh.

¢/ Hé thong thu thdp va xit Iy s6 liéu

Céc tin hiéu do ludng tir cac thiét bi do duoc
dua vé khoi xur 1y trung tam. Khoi nay c6 chirc
nang xu 1y va hién thi két qua do, bao gom:
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- B thu thap va bién doi tin hiéu analog ra
digital sau do dua vao may tinh.

- Card giao tiép va phan mém do luong, xir Iy
két qua do va hién thi trén man hinh may tinh.

Két qua cac phép do Q, P, M, n ciing nhu gia
tri cua cac thong sd dd dugc tinh toan khac
nhu H, N, h . . . duoc hién thi dong thoi trén
man hinh may tinh va dugc luu trit phuc vu
cho cong tac xtr ly sau nay.

d/. Céc thiét bi phu tro.
- Hé théng duong 6ng va binh chira

- Cac van khi nén giy tai lip trén cac
duong 6ng

- Bom chan khong
- Hé thong dién, hé thong diéu khién

Céac sO liéu thi nghiém va céac thong so tinh
todan dugc xuat thanh bang két qua do va tinh
toan cac thong so6 lam vi¢c ciia bom mo hinh.

3.2. Cac két qua thi nghiém mé rong pham
vi lam viéc ciia may bom trén h¢ théng thi
nghi¢m kiéu kin

Thong thuong may bom mo hinh thi nghiém
dugc ché tao v6i banh cong tic dang hinh cau
c6 duong kinh D=352mm. Toan bd ché do
thuy luc dong chdy cua may bom dugc quan
sat qua ctra kinh trong sudt dugc chiéu bang
dén tan s va thé hién bang cac két qua do dac
cac thong sb may bom bang cac thiét bi do. Do
gi61 han cta pham vi xoay canh khong 16n nén
viéc thi nghi¢ém thuong dugc tién hanh tai 5 vi
tri goc xoay canh: 0°, -3%, -6°, +3% va +6°

Céac két qua nhan dugc nhu sau:

- Pic tinh 1am viéc tong hop cua may bom:
Céac sb liéu thi nghiém thu dugc tai céc vi tri
gbc xoay canh khac nhau duogc xir ly va cho ta
dic tinh 1am viéc tong hop cho tat ca cac goc
xoay canh. Hinh v& dudi day gidi thiéu dic
tinh tong hop cia mot may bom mé hinh cé ns
~ 1200 voi Dcau=352mm; n=980v/ph thu
dugc trong qua trinh thi nghiém.
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Bc tinh tong hop bom mé hinh ns ~ 1200 véi Deau=352mm; n=980v/ph

- Trang thai xam thyc cua may bom tai cac vi

tri goc xoay canh:

Bang viéc quan sat dong chay trong banh cong
tac trang thai xam thyc cua may bom tai cac vi
tri goc xoay khac nhau ta lap duoc bang so do

trang thai xam thyc cua may bom khi xoay
canh. Hinh v€ dudi day gidi thi¢u bang trang
thai xdm thuc cua may bom mé hinh cé ns ~
1200 véi Dcau=352mm; n=980v/ph quan sat
dugc trong qua trinh thi nghiém.

Bang thong ké cac ving bi xam thuc khi xoay canh
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Mot sb hinh anh dong chay trong bom quan sat duoc khi thi nghiém xoay canh:
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Dong chdy trong buéng banh cong tac khi bi xdam thie manh

Nhdn xét:

- Dura vao dic tinh tong hop xay dung dugc tir
thuc nghiém, néu khong tinh dén yéu t& xam
thuc, c6 thé thay rang ving lam viéc hiéu suét
cao cua bom dugc md rong hon nhd xoay
canh. Viéc nay c6 y nghia quan trong gitip cho
bom ludn van hanh & ché do t6i wu, tiét kiem
duoc nang lugng, dem lai hi€u qua cao.

- Viéc m¢ rong vung lam viéc hi¢u suit cao
nhd xoay canh can thiét phai xét dén yéu té
xam thuc dé xac dinh rd trong truong hop nao
can xoay canh, va pham vi xoay canh dén dau
dé dam bao an toan va tudi tho cho may bom.

Dya vao bang khao sat xam thuc bang thuc
nghiém hoan toan c6 thé quyét dinh pham vi
van hanh cua vung lam viéc mo rong nay.

4. KET LUAN

Dé ma rong pham vi 1am viée ctia bom hudng
truc luu luong c& 16n, viée thay dbi goc xoay
canh 1a c6 hi€u qua ro rét. Tuy nhién, viéc mo
rong vung lam viéc hiéu sudt cao nhd xoay
canh can thiét phai xét dén yéu t6 xam thuc dé
x4c dinh rd trong trudng hop ndo cin xoay
canh, va pham vi xoay canh dén dau dé dam
bao an toan va tudi tho cho may bom.

Trén thuc té, c6 nhimng truong hop khan cip
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nhu bom chdng 1i, bom tiéu thoat nudc ngap
Gng do tridu cuong, nguodi ta sdn sang chip
nhan vung lam vi¢c cua may bom dugc chon
c6 thé roi vao ving xam thuc mién 1a bom dat
duoc Iuu luong 16n nhét co thé dé dam bao
bom tiéu thoat trong thoi gian ngin nhat. Di
nhién, viéc chap nhan van hanh bom & ché do
xam thyc can chl y: xam thuc dang ¢ trang
thai nao, 6n dinh hay khong 6n dinh, qua tai
dong co hay khong qua tai, thoi gian van hanh
dai hay ngén, mtc d6 rung dong c6 nam trong

TAI LIEU THAM KHAO

dai cho phép... rdi méi co thé két luan 1 van
van hanh dugc hay khong. Khi d6, gia tri sd
xam thuc tai diém van hanh duoc kiém tra
chinh 13 nho cac két qua nghién ctru phai c6
trude d6 d6i véi mdi gam bom.

Hién nay, hé théng thi nghiém may bom kiéu
kin cung cac chuyén gia trinh dg cao ctiia Vién
bom Thiét bi thuy loi hoan toan giai quyét
duogc cac bai toan xoay canh dé md rong pham
vi lam vi¢c, giup dem lai hi€u qua cao cho cac
tram bom lép dat cac bom hudng truc cd 16n.
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