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MOT SO KET QUA NGHIEN CUU DONG CHAY TRONG BE HUT,

BUONG HUT TRAM BOM NHU QUYNH QUA MO PHONG BANG

PHAN MEM FLUENT VA DE XUAT GIAI PHAP CAI TAO BE HUT,
BUONG HUT TRAM BOM NHU QUYNH

Pinh Anh Tuin, Pham Vin Thu,
Pham Song Hiung, Nguyén Hong Long
Vién Bom va Thiét bi Thuy lpi

Tém tit: Tram bom Nhuw Quynh ton tai mét s6 nhwoc diém vé thuy lyc bé hit, bu&ng hut. Bai bao
nay trinh bdy métsé két qua nghién aru dong chay bé hiit, buong trén mé hinh toan Fluent. Tir @6 dé
xudt gidi phdp cdi tao bé hiit, buong hiit tram bom Nhw Quynh dé tram bom vin hanh tot.

Tir khéa: Thiiy luc budng hit bé hut, dong chdy buéng hiit bé hit, tram bom Nhw Quynh,

FLUENT.

Summary: The Nhu Quynh pumping station exists some hydraulic disadvantages of the inlet
tank. This document presents some research results of the water flowing in the inlet tank in a
computational fluid dynamics sofiware, Fluent. Therefore a solutions is suggested to improve the
inlet tank of the Nhu Quynh pumping station to make it operate better and stabler.

1. PAT VAN PE

Tram bom Nhu Quynh la mdt tram bom 16n
tao ngué)n nuée db ai, phuc vu cho san Xuét
noéng nghiép ciia cac tinh Bac Ninh, Hung Yén
va thanh phé Ha N6i. Tram bom moi duoc xay
dung trong pham vi mét bang tram bom cii v&i
4 t6 may bom c6 cong suit dong co 260 kW,
luu luwgng bom 12.600 m3/h, hoan thanh dua
vao van hanh nam 2007. Trong qua trinh van
hanh, st dung tram bom khéng dam bao yéu
cau k¥ thuat, may bom thudng xuyén bi ngit
khong van hanh dugc. N guyén nhan thuy cong
chu yéu duoc xac dinh:

- Tram bom bd tri theo tuyén vudng goc vai
kénh hut nén anh hudéng dén chat lugng dong
chay tir kénh hat vao bé hut;

- Bé hat nho hep, khong c¢6 doan chuyén tiép
gitta budng hut va bé hut;

- Tuong canh bé tri thang dirng khong thuan
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cho dong chay vao budng hat (thuong la
gbc 450);

- Kénh dan vi 14n chiém mit cit thu hep, tiét
dién udt nho va boi lang nhiéu gy ton that
cuc bo;

- Budng hut thiét ké khong hop 1y, thé tich
buéng hat bé, do co 1 doan dbc sat mién g hut
ctia may bom, go dbc nay gy ra xdo tron dong
chay vao bom.

Dé tai da tién hanh nghién ctru cac giai phap
cong trinh nham diéu chinh dong chay vao bé
hut, buéng hat duoc thuan dong dé tram bom
van hanh 6n dinh.

2. PHUONG PHAP NGHIEN CUU

Sir dung mo hinh toan FLUENT d mé phong
dong chay trong bé hut, budng hut tram bom
Nhu Quynh trong diéu kién hién trang va khi
c6 cac giai phap cong trinh tur d6 lya chon giai
phdp cong trinh phu hop.

Pham vi nghién cirutrén mo hinh dwgc thiét 14p:
- Mién tinh tinh tir luwdi chin rac phia thuong
luwu t6i wdi chin rac phia ha luu;
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- Tram bom Nhu quynh cii: 8 mdy bom véi TRAM BOM NHU QUYNH
lru hrong mdi méy Q = 6000 m3/h; 3.1. B& hut trudc khi cai tao
- Tram bom nhu quynh méi: 4 may bom voi
luu lwvong moi may Q = 12.600 m3/h;

a) Truwong hop cda tram bom cu va tram bom
mdoi cung hoat dong

- S6 liéu bao gdm dia hinh va thiét ké chi tiét

bé hut, budng hut trude va sau cai tao. =
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Hinh 2: Dia hinh, vi tri bién thiét lap cho

nghién ciru bé hit Hinh 5: Hinh anh dong chay lop giita

Hinh 3: Mat cat ngang tram bom Nhwr Quynh Hinh 6: Hinh anh dong chay lop day
3. KET QUA NGHIEN CUU VA THAO b) Truwong hop chi cé tram bom mdéi
LUAN DONG CHAY CUA BE HUT hogtdong
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Hinh 7: Hinh anh dong chay I6p nuwée bé mat
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Hinh 8: Hinh anh dong chay lop giita

Hinh 9: Hinh anh dong chay lop day

¢) Nhan xét, phan tich vé két qua mé phéng
dong chay bé hit trudc khi cai tao

* Truwong hop ca tram bom cii va tram bom
moi cung hoat dong:

- Dong chay 16p bé mat va 16p day phirc tap,
khong 6n dinh;

- Dong chay & cac 16p gitta cht yéu vao nhom
ba bdn may ngodi cing cua tram bom cil ¢6
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van toc rat 16n;

- Tao ra vung xody quan phia trudec ba may
trong cung cuia tram bom cii;

- Dong chay vao tram bom mai v i tdc dd nho,
khong doi xing bi léch vé bo hitu nhin veé
thuong luu.

* Truong hop chi méi tram bom mdi cing
hoat dong:

- Dong chay 16p bé mat va 16p day phirc tap,
khong on dinh, tuy nhién tot hon so véi trudng
hop chay dong thoi cé hai tram;

- Dong chay vao bé hit tram bom méi khong
doi xirng 1¢ch vé bo hiru nhin vé thuong luu;

- Dong chay & cac 16p giita chii yéu bi tang tdc
0 ngoai, vao kha thuan hai may gitra cia tram
bom mai;

- Dong chay vao t6 may hai dau tram bom
khong thuan;

- Tao ra ving xody quin phia trudc t6 may
bom hai dau tram bom.

3.2. Cac giai phap cong trinh cai tao bé hit

a) Phuwong dn 1: Lip 3 tém huong dong déu
nhau tai bé hit

e ) ¢ ) ¢ )¢

Hinh 10: Mat bang lap dat 3 tam hwéng dong
déu nhau tai bé hit
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Hinh 12: Hinh anh dong chay lop giita
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Hinh 17: Hinh anh dong chay lop day
Hinh 13: Hinh anh dong chay lop day , ;
¢) Phuong dn 3: Lap 3 tam hudng dong &
ngoai kénh hat chéo goc 45° so véi bé hut va
kéo dai theo dong chay vao budng hiit

b) Phwong dn 2: Lap 4 tim hudng dong ¢
ngoai kénh hut chéo gbc 45° so v&i bé hat

——————\{
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Hinh 18: Mdt bang ldp dat 3 tam huéng dong

Hinh 14: Mt bang ldp dat 4 tam hwong dong 0 ngoai kénh hiit chéo goc 45% so vm bé hit va
& ngoai kénh hiit chéo géc 45° so véi bé hiit kéo dai theo dong chay vao buong hit
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* Phwong dn 1: Ldp 3 tdam hwéng dong déu
nhau tai bé hit

Dong chay 16p bé mit va 16p day vao budng
WS hat cta 4 t6 may van khong 6n dinh, xuat hién
xody ngay dau vao budng hit do dong chay bj
léch phia bd hitu nhin vé phia thuong luu.

* Phwong dn 2: Ldp 4 tam hwong dong ¢
ngodi kénh hiit chéo géc 45° so voi bé hit

- Dong chay ¢ dau véo cac tdm hudng dong
kha tot, tuy nhién dong chdy ra khoi tam

e huéng dong van bi rdi, chua tét;
| X A"\'%‘“ - Dbng chay Véq budnghut to s6 4 bi léch han
'-'%I_.f'fnfw AN vé tuong canh bé hut phia ha luu.
WAy % , ’ X , . ,
L * Phwong an 3: Lap 3 tam hwong dong o

ngodi kénh hit chéo géc 45° so véi bé hiit va
kéo dai theo dong chay vao buong hiit

- Hiéu qua cta tim huéng dong rd rét;

. o . o - Dong chay twong dbi on dinh, dong chay da phan
Hinh 20: Hinh anh dong chay lop giita b6 tuong d6i déu cho ca 4 budnghiit ciia tram bom.

4. KET QUA NGHIEN CUU VA THAO
d) Nhan xét, phan tich két qua mé phong LUAN DONG CHAY CUA BUONG HUT
dong chay bé hiit sau khi cii tao TRAM BOM NHU QUYNH

4.1. Buong hiit truéc khi cii tao

CAT DDC BUONG HOT TRUGC CAI TAD MAT BANG BUONG HOT TRUGE Al TAG
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Hinh 21: Cdt doc, mdt bang buong hit trude khi cdi tao
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Hinh 22: Hinh anh cdt doc dong chay buong
hut trwoc cdi tao

Nhin xét, phén tich két qua md phéng dong
chay budng hit truéc khi cii tao

- Tir két qua mod phong co sy xuat hién ciia
x04y & phia trong ha luu ciing nhu sat goc bé
hat. Dé khic phuc van dé nay ta ldp dat tudng
dang canh bam theo bién dang xody dé triét
tiéu xody;

- Van tdc trude 161 vao bom khong déu, diéu
nay dan téi viéc giam hiéu sut 1am viéc cua

CAT DOC BUUONG ﬂJr SAU CAI TAD
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Hinh 23: Hinh anh dong chay buong hit tai
mdt cat miéng hut

bom. Pé khic phuc van dé& nay lap thém 1
chop huéng dong vao miéng dng hut;

- Xuat hién xody & phia vao buénghat do phan
vat gdy ra vung dot mo, dong chay doi huong
trude khi di vao bom. Giai quyet cac van dé
nay lap cac tAm hudng dong budng hut.

Giai phap cai tao budng hiit cu thé nhu sau:

4.2. Budng hiit sau khi cii tao

WAT BANG BUOVG HOT $AL CAIAG
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Hinh 24: Cadt doc, mdt bang buong hit sau khi cdi tao
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Hinh 25: Cat doc hinh anh dong chdy buéng
hut sau khi cdi tao
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‘ Vadoelly Vertors Colored By Velocily Magrituse (ms) Jan 23, 2016

AMEYS Fluert 13.0 (3. pbns_ lam)
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Velsclly Vectors Colored By Vebocily Mag nitude (ms) Dec 30, 2015

ANSYS Fluertt 15.0 (3. pbas_ lam)

Hinh 26

Vsdocity Viectors: Colsred By Velscly Magn(lude (ma)

Dec 30, 2016
ANSYE Fisent 15.0 (3d. phns. kam)

Hinh 26: Hinh anh 3D dong chdy buéng hiit sau khi cdi tao

5. KET LUAN

Tu két ~qua tinh todn mo6 phoéng dong chay
trong bé hut, buong hat tram bom Nhu Quynh
trudce va sau cai tao trén mo hinh toan Fluent,

da danh gid dugce hiéu qua cua tirng gii phép
cong trinh d€ cai thién chat lugngdong chay ¢
bé hut va buong hit cua tram bom nay. Két
qud tinh todn véi nhiéu phuong an cai tao, da
chon dugc giai phap hiéu quéa nhat do la:

* Poi véi bé ht:

Lap 3 tim huong dong ¢ ngoai kénh hut chéo

goc 45° so voi bé hut va kéo dai theo dong
chay vao budng hut (phwong an 3), cu thé:

TAI LIEU THAM KHAO

- T4m 1: ban kinh cong R = 1,6 m, kich thudc
(Ixh): 6 x 2,5 (m)

- T4m 2: ban kinh cong R = 1,6 m, kich thuéc
(Ixh): 9 x2,5 (m)

- T4m 3: ban kinh cong R = 1,6 m, kich thudc
(Ixh): 12 x 2,5 (m).

* Poi véi budng hut:
- B6 sungtudng bién ha hru dang bién dong chéy;
- Lap chop hudng dong dau miéng hut;

- Lap cac tAm huéng dong budng hut.

[1]. Binh Anh Tuén va nnk, dé tai doc lap cép Nha nude: “Nghién ctlru, tinh todn, thiét ké budn g
hut, bé hut dé cai tao va nang cao hiéu qua hoat dong cua h¢ thong cadc tram bom vira va 16n”,
Vién Bom va Thiét bi Thuy loi thuc hién nam 2012 — 2016.

TAP CHIi KHOA HOC VA CONG NGHE THUY LGOI SO 36 - 2016 7



