NGHIEN CU’U - TRAO BOI

TONG QUAN MOT SO NGHIEN CU’U PIEN HINH VE BOM LY TAM
A REVIEW OF CENTRIFUGAL PUMP RESEARCH
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TOM TAT

Trong hé thong cdc thiét bi dwgc sie dung trong sdn xudt cong nghlep, bom ly tam la mot
trong nhitng thiét bi dwoc sir dung voi hiéu sudt rat cao. Viéc nghién ciru, thiét ké, ché tao, cai tién
bom ly tam luén dwoc cdc nha nghién ciru va cdc hing san xudt ddc biét quan tdm. Do nhu cau sir
dung bom ly tam ngay cang cao cua cac nganh cong nghiép, vzec nghzen cibu, thiét ké va ché tao
dwege bom ly tam cé kha nang dap g day dii nhat nhing yéu cau khat khe ciia hau het cac nganh
cong nghlep a"ang la mot thach thwc Bai bao nay trinh bay mot danh gia tong quan vé bom ly tam,
nhitng vin dé hién tai, nhitng yéu t6 cdi thlen chat lwong va co hoz phat trién vé linh vue san xudt
bom ly tam. Bai béo ndy ciing thao ludn vé nhitng phirong phdp toi wu trong thiét ké va ché tao bom
ly tam.

Tir khoa: Bom ly tam; Thiét ké bom ly tam; Téi wu héa; Toi wu héa bom ly tam; San xudt
bom ly tam.

ABSTRACT

The centrifugal pump is one of the equipment used the most in industrial production. The
investigation, design, manufacture, and improvement of centrifugal pumps are of special interest.
Due to the ever-increasing demand for centrifugal pumps in the industries, the research, design,
and manufacture of centrifugal pumps to satisfy the strict requirements of most industries is a
challenge. This paper presents an overview of centrifugal pumps, the current problems, the quality
improvement factors, and development opportunities in manufacturing centrifugal pumps. This
article also discusses the optimization method on designing and manufacturing them.

Keywords: Centrifugal-pump; Centrifugal-pump design,; Centrifugal-pump Optimization;
Centrifugal-pump manufacturing.

1. LOI GIOI THIEU tam. Trong qué trinh hoat dong, nguyén li¢u
dugc day dén khu vuc can thiét théng qua viée
Bom ly tam la mot thiét bi bom duoc déy nhién li€u vao tdm quay cua cac canh bom

sir dung pho bién trong cac nganh cong nghiép bang lyc ly tam, sau d6, thity dong cta dong
dudi dang thuy luc canh dan. Qua trinh hoat chay nhién liéu s& dugc day qua mép cac canh

dong cua bom duya trén nguyén tic cta lyc ly may bom va dugc dua dén vi tri cong tac bang &
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lyc ly tim. Bom ly tdm dugc ing dung nhiéu
nhat trong nhitng du an cdp thoat nudc, khu
cong nghiép xdy dung, co s ha tang, phong
chay chira chdy,... ngoai ra con dugc su dung
trong cac ho gia dinh cung cap nudc sinh hoat
dan dyng. Bom ly tdm 1a mot thiét bi dic biét
quan trong cta hé thdng cép nudc, cac may
bom ly tdm nhiéu tang dd va dang tao ra muc
tiéu thu nang luong cao mdi nam. Vi vy, trong
b6i canh nhiét d6 toan cau dang co xu hudng
néng 1én, viéce cai thién hiéu qua va giam thiéu
muc tiéu thu nang lu’ong cua cac may bom
ly tam da tang 1a diéu khan cap va can dugc
nghién ctru. Mic du thiét bi nay dugc tng dung
tir lau, tuy nhién, qua trinh phét trién hién nay
d3 co rat nhidu cai tién nham téi wu héa qua
trinh sir dung, giam chi phi ché tao va nang cao
tudi tho cho thiét bi [1-4].

Bai bao nay tong hop mot sb nghién
ctu dién hinh vé t61 uu héa bom ly tadm trong
nhitng ndm gan day.

2. TONG QUAN MQT SO NGHIEN CUU
PIEN HINH VE BOM LY TAM NHUNG
NAM GAN PAY

Trong nghién clru cta minh, tic gia
Wang Chia-Nan cung cac cong sy ung dung
phuong phap phan tir hitu han dé nghién ctru,
thiét ké t6i uu hoa da muc tiéu bom ly tim bang
thuat toan thong minh nhan tao d6i voi bom ly
tam ¢& nho. Trong nghién ctru cua minh, nhom
tac gia da dé xuat ‘phuong phap TLBO trong
vige t6i uu hoa thiét ké vo bom. Mot mo hinh
s6 dugc nhom tac gia thiét ké dung cho viée
mo phong thong qua cong cu CFD cia phan
mém ANSYS. Céac két qua trong nghién ctu
cling da chi ra tinh kha thi trong vi¢c str dung
phuong phap TLBO trong viéc t6i wu hoa va
gilp cai thién chét lugng, hi¢u suit va giam sy
t6n that nang luong trong qua trinh van hanh
bom ly tdm. Bén canh d6, nhém tac gia cling
chi ra rang, str dung phuwong phap nay cho do

chinh x4c va cac két qua tot hon so véi nhimng
phuong phap nghién ctru trude do. Hinh 1 mo
ta két qua mo phong toi vu dong chdy & van toc
dong chay khac nhau trong nghién ctru [5].

I I I
Case*: Original tongue without

Case F: The changeable angle
selected at 45°

Hinh 1. So sdnh vén téc cdc dong chdy & cac géc
khac nhau trong nghién cuu [5]

Yuliang Zhang va Wenguang Li [6]
thuc hién cac thi nghiém nham danh gia su
phan phdi toc do dic biét thap ciia bom ly tim
t6i banh cong tac md khong dién hinh. Cac
két qua trong nghién ctru da chi ra rang, khi
st dung tbc d6 dong chay khac nhau, 4p suat
tinh tirc thoi tac dung 1én thanh vo ca dau ludi
thanh ddy va khu vuc xodn dc ¢6 su thay doi
vé diéu kién lam viéc, bién do va xung ap suét
nghiém trong trén thanh vo khi so sanh véi
tuong cua khu vuc éng xodn. Bén canh do, cac
tac gia cling chi ra rang, cac xung ap luc ludn la
yéu t6 chiém nhiéu wu thé nhét trong cac diéu
kién ngoai bién tac dung lén diéu kién 6n dinh
cua dong chéy trong qua trinh vadn hanh bom
ly tam. Cac két qua trong nghlen cuu cling chi
ra rang, nhiing gia tri ap suét tinh do dugc déu
dat gia tri cuc dai mot cach tirc thoi va la nhiing
dao dong manh. Piéu nay ciing cho thiy, trong
qua trinh hoat dong, ap suét tac dong mot cach
khong on dinh tai hau hét cac diém dugc giam
sat cuia roto va canh quat quay.

Trong nghién cuu [7], tac gid Ping Xu
va cac cong su gidi thiéu may hoc va thuat toan
lai cho qua trinh dy doan t6i wu héa bom ly
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tam da ting trong hé théng ORC. Trong nghién
clru cia minh, nhom tac gia da chi ra rang, dua
vao may hoc, céc tac gia co thé dé xuit mot
mo hinh du doan tr nhitng co s¢ dit li€u thir
nghiém gitra mot moé hinh duogc t6i wu hoa vai
mo hinh khong dugc tdi uu hoa, tac gia phan
tich nhitng thong sd c6 kha ning tac dong dén
hiéu qua ding hudng bang cach két hop su
dung thuét toan di truyén (GA) va thuat toan
t6i wu hoa bay dan (PSO) dé tao thanh mot
thudt toan moi, lai ghép gitra hai thuat toan trén
dé tao thanh thuét toan GS-PSO. Cac két qua
nhan duogc thuat toan GA-PSO dugc tich hop
vao mo hinh hoc may nham dy doan va toi uu
hoa két qua nghién ctru hiéu suat ding hudng
ctia bom ly tim. Cac két qua trong nghién ctru
ctia nhom tac gia dd cho thiy, sy phan phdi két
qua dy doan va tbi uu hoa két hop giita mé hinh
du doan véi thudt todn mdéi mang lai hiéu qua
dy doédn c6 do chinh xac cao nhu mo ta trong
hinh 2. Bén canh do, nhom téac gia cling chi ra
rﬁng, khi str dung cac diéu kién van hanh hop
1y, nhiét do, ap suat dau vao, ap suat du ra cua
bom s& it anh huong dén hiéu suat dang hudng
s0 voi ap sut dau ra ciia bom va cong suit dau
vao s€ co su anh hudng nhiéu hon so véi tde do
dong chay trong qua trinh van hanh.
Inlet temperature (°C)
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Hinh 2. Két qua dw dodn va t6i wu héa theo cdc
diéu kién bién trong nghién ciru [7]

Phan tich vé sy khong 6n dinh ciia dong
chay va xung ap luc bén ngoai bom ly tdm trong
qua trinh thiét ké duoc tac gia Ning Zhang va
cac cong sy tién hanh [8]. Trong nghién ctru
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cua minh, nhom tac gia st dung phuong phap
mod phong su can tr¢ cia dong xody tach biét
(DDES) dén sy khong 6n dinh cta ciu trac
dong chdy va xung éap luc trén bom ly tam st
dung tbe do dic biét thép. Cac két qua trong
nghién ciru cho thiy su giam nhanh ctia van toc
trong khu vuc lyc hut phia ludi cua may bom
va hau nhu khong bi thay doi tai cac vi tri khi
thay ddi téc do dong chay. Bén canh d6, nhoém
tac gia ciing chi ra rang, sy phan phdi dong
cling khong dong déu véi dic trung nhiéu xody
duoc tim théy tai cac vi tri ctia diém udn. Diéu
d6 cho thay, khu vuc xodn 6¢ c6 anh hudng
dang ké dén sy thay ddi cu trac cta vach ngin,
n6 co thé tao ra dang dong chay hon loan thong
qua ciu trac xody nhu mo ta trong hinh 3.
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Hinh 3. So sanh sw phdn phéi toc d¢ twong doi
bang phwong phdp DDES va PIV [8]

Tac gia Delin Li cung céc cOng su su
dung phuong phap mé phong DDES dé nghién
clru ciu trac xody khong 6n dinh va xung ap cua
bom ly tAm véi bo khuéch tan VANED [9]. Cac
két qua trong nghién ciru da cho thiy su khéac
biét 16n cua cac xung ap suat tir cac diém duogc
danh gi4, n6 thay doi tir phia hit sang phia ludi
cua bom va hién tugng nay la do sy tuong tac
cua dong xody vdi ludi tai cac khu vyc tuong
{mg. Bén canh d6, cac tac gia ciing chi ra rang,
cac xung ap suat chii yéu duoc tao ra tir canh
dan dén canh chéo cta ludi, cic dong xody
duogc hinh thanh xung quanh cac banh cong tac
va bo phan khuéch tan caa bom. Thong qua bd
khuéch tan VANED va cac két qua cua nghién
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ctru nay, ngudi doc c6 thé hiéu rd hon vé dong
chay khong on dinh va cac xung 4p suat trong
qua trinh van hanh bom ly tam.

Lila Achour va cac cong su nghién ctru
vé hanh vi thich ung thuy dong luc hoc mot
may bom ly tm vo61 5 canh quat cong nguoc
v6i tbe d6 ¢b dinh trong qua trinh van hanh [11].
Céc két qua trong nghién ctru da chi ra rang, do
thich tmg cua dau ludi bom véi do nhét c6 anh
huong truc tiép dén ciu trac lién két cia dong
chay. Su thit thoat vé d6 nhét cling anh huong
kha nhiéu dén hiéu suit ciia may bom trong qué
trinh lam viéc nhu mo ta trong hinh 4.
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Hinh 4. Anh hueéng ciia @6 nhét dén hiéu sudt ciia
bom ly [1]

(b)
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3. KET LUAN

Qua viéc tong quan cic cong trinh
nghién ctru vé bom ly tim trong nhimng nim
gan day, c6 thé nhan thay, viéc t6i uu hoa thiét
ké va ché tao bom ly tim dang dwoc cac nha
nghién ctru va doanh nghiép dac bi¢t quan tam,
cac két qua tir nhitng nghién ctu s& giup tiét
kiém vét li€u va nang lugng hon trong qua trinh
van hanh chiing. Qué trinh phan tich va danh
gia cac cong trinh cling giap ngudi doc co cai
nhin chinh x4c hon vé linh vuc nay, tir d6, c6
thé tim thy nhitng ¥ tudng méi cho cac nghién
ctru va nhitng Gng dung vé bom ly tdm trong
tuong lai tai cac doanh nghi€p va cac co so
nghién ctru.
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