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TOM TAT 

Bdi hao trinh bdy kit qud nghiin cilu vd ddnh gid sii dnh hudng ciia s6 vdng quay ddc triing (he 

sd ty t6c) din ddc tinh nang lUdng cua mdy bdm chim hudng true dUng phuc vu sdn xudt ndng nghiep 

vd cdc muc dich khdc thdng qua md phdng s6 bang phdn mim md phdng thuy life chuyen dung. 

TU khda: Mdy bdm chim hudng true, he s6 ty toe, die tinh ndng lUdng cua bdm, phdn mem md 

phdng. 

ABSTRACT 

This paper presents results of study and evaluation the influence of specific speed coefficients 

to energy characteristics of axial flow submersible pumps, serving agricultural production and other 

purposes through numerical simulation by hydraulic simulation software dedicated. 

Keywords: Axial flow submersible pumps, angle of the diffuser cone, energy characteristics of 

pumps, simulation software. 
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l.DATVANDE 

May bom hudng true tri sd ns nam trpng 
khoang (600-1.800) [1,2]. Ddi vdi miy bom 
hudng true thdng thudng (sfl dung ddng co dien 
thdng thudng) d Viet Nam, chu ylu sfl dung 
miu phan din ddng cd sd vdng quay die trUng 
nj<1000. Tuy viy, di cd mdt sd nghiin cflu miy 
bom hudng true c8 nhd sfl dung sd vdng quay 
die trung tdi n, = 1400, cu the li loai may bom 
12HTD-140 (N=14kW, n=1450v/ph). Ve ca bin 
nhflng nghiin cflu niy da cho kit qui tdt ddi vdi 
may bom hudng true thdng thudng. 6 nfldc ta, 
may bom chim hudng true cung dupc trien khai 
nghiin cflu, thilt ke vi chi tao vdi n = (600-900) 
va cho budc dau cho kit qua khi quan. Mot sd 
miy bom chim hfldng true da dupe thilt ke, chi 
tao d Viet Nam sfl dung sd vdng quay die trUng 
n^>1.000 cho hi|u suat thap (q^<50%),vidu: Miy 
bam chun HTCD2.500-3 hay HTCD 3.000-4 [1]. 
Nhu vay, cin nghien cflu anh hudng cua sd vdng 
quay die trflng ns den die tinh nang lupng cua 
bam chim hudng true. 

Sd vdng quay die trflng cua miy bum 
dupe xac dinh theo cdng thflc sau (1.1) [1,2, 3,4[: 

.Jl (1.1) 

O day, n - Sd vdng quay (v/ph), Q - Lflu 
lupng thiet kl cua may bam (mVs), H - Cdt 
nUdc tinh toin cua may bam (m). 

Dl nghien cflu vin de tren, nhdm tic gii 
lUa chpn miy bam chira cd cdng suat dpng co 
diln chim N=55kW, ddng thdi tiln hinh thay ddi 
gia tri cua cac thdng sd cot ap (H) va luu lUpng 
(Q) cua may bam dl cd dflpc cic mau cinh banh 
cdng tie, cinh hudng ddng tUOng flng vdi cac he 
sd ty tdc khic nhau. 

2. NGHIEN cut; SU ANH HlJOING CUA H$ 
S6 TY TOC CUA MAY BOM CHIM H U O N G 
TRUC DEN DAC TINH NANG LUONG CUA 
BOM BANG MO PHONG SO 

Be phan hudng ddng miy bam chim 
hudng true cd gdc Ipe ldn, de dd khi nang xay 
ra hiln tuung tich ddng li rat ldn va he sd ty 
tdc inh hudng din die tinh ning lUpng cfla miy 
bom trong dilu kien nay can dUpc nghien cflu 
cu thi. Trpng bii bap niy, nhdm tic gia tiln hinh 
nghiin cflu va dinh gii sU anh hudng cfla he sd 
ty tdc n̂  din die tinh ning Iflpng cua may bam 
chim hfldng true bang phin mim md phdng 
ddng chay thuy Iflc chuyin dung. 

2.1. M6 phong ddng chay trong may bam chim 
hudng true bang phan mim mo phdng sd 

Trong pham vi bai bio, nhdm tic gia sfl 
dung phin mim Pumpal dl md phdng ddng 
chay trong may bam chun hfldng true cd cdng 
suat N=55kW vdi cung gia tri gdc loe cua bd 
phin hudng ddng (ŷ ^̂  = 42°) vdi 03 gia tri sd 
vdng quay die trUng tilu bieu hiln nay thudng 
sfl dung dl thiet kl bom hudng true la: n =600. 
900 vi 1400 vi nhdm tic gia chi trinh bay chi tilt 
qui trinh md phdng ddng chiy va kit qui dat 
dupc cua 01 trudng hpp n_ = 600, cic trudng hpp 
khac dupc tiln hanh qua trmh md phdng va ly 
luan tuang tU. 

Phin mim Pumpal cung nhd met sd 
phin mim khac nhu Ansys Fluent dUa tren nen 
tang CFD, nd cd khi nang giai quylt cac van 
dl hen quan den: Ddng 2D, 3D ddi xflng, tpa dp 
tru va ddng 3D, ddng tinh hay ddng tflc thdi, md 
hinh quat, bam, tuabin...[4]. 

a) Mo phong dong chay qua phin dan dong vdi 
he sd ty tdc n = 600 

Tren ca sd ly thuylt tinh toan he sd ty tdc ' ^ 
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may bdm chim hUdng true, nhdm tic gii tiln 
h inh thay ddi mdt sd thdng sd dau vao (luu 
lupng miy bam, cdt ap thilt kl. . .) d l tfl dd cd 
dupc cic tri sd he sd ty tdc tUPng flng. TrUdng 
hpp n_ = 600, cic thdng sd tinh toin ban dau 
dupc xac dinh: N = 55kW, n=590v/ph, H=4,5m, 
Q = 2.600mVb, vdi trUdng hpp niy chpn: Z, -
4,Z, = 5. 

Md hinh 3D trinh biy tr ln hinh 1. 

DUdng cong quan he gifla hilu suat v i 

luu lupng cfla bam x , = f (Q) <Juec md phdng | 

t r ln hinh 4. 9 

NJlto xit: t 

Ta biet rang, ap suit ddng c i a chit lUu 
(chit ldng hole chit khi, hdi) ty 11 thuan vdi bhih 

phuang vin tdc cfla ddng chit lUu (pj = pVra). | 
Dieu dd cd nghia li , ddi vdi chat long chuyin f 
ddng trong miy bam, vung chat long cd van tdc . 
nhd se cd ip suit nhd. Tfl dd ap dung v i e phan | 
tich ddng chay cfla chit long qua phan d in dd i^ j 
cua bam hudng true chim nhu sau: 

Hinhl. Md hinh 3D phdn idn idng mdy hdm chim 
hudng true diing cd n^ = 600 

Kit qua md phdng finh hinh ddng chiy 

qua phin dan ddng dupc trinh biy tren cic hinh 

2 v i hinh 3. 

Hinh 2. Md phong trUdng vie td van tdc ddng chdy 
qua hi thong ddn ddng may bdm chim hudng true 

diing con ^600 

Hinh 3. Phdn bd trUdng van tdc cia ddng chdy (td det 
diin bdu din tilt diln biin) trong hi thong cdnh mdy 

bdm chim hudng true ddng cd n^ =600 

Hmh 4. DUdng cong quan he gida hiiu sudt vd lUu 
ludngcia bdm jj^, =/(Q) vdt n_ = SOO 

Trln hinh 2 v i 3, ddng chay trong phan 
milng loe qua b inh cdng t ic t ing dan tfl tilt 
dien gdc din tilt diln ngoii, dat gia tri ldn nhat 
tai vung mdt la cinh v i thanh budng banh cdng 
tac (van tdc dat v = 16m/s - vung miu ving), tuy 
nhien, khi ddng chiy qua bp phin hUdng ddng, 
van tdc ddng chay nhanh chdng dupe giim 
xudng (van tdc dat v ~ 5m/s - vung mau xanh 
nhat). Dieu nay phu hpp vdi nguyen ly lam viec 
vi t ic dung cfla bd phan hUdng ddng trong may 
bom hudng true (biln ddi dpng ning thinh thi 
ning tap cot ap cua bpm). Mac du viy, ta cd the 
nhan thay rang, van tdc ddng chay d khu vUc tH 
gdc l i cinh hUdng ddng d in phan ldi ra cua bd 
phan hudng ddng cd xu hfldng giam (van tdc dat 
V = 2 m/s - vung miu xanh dim), dilu niy cd 
nghia l i xui t hien vung ap sui t nhd han so vdi 
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dp suit xung quanh v i tae chan khdng d khu vUc 
niy. Do dd, se tao ra vung xoay d khu vUc nlu 
tren. Diy cung chinh l i nguyin nhan gay n ln 
tdn that thuy lUc trong miy bom chim hudng 
true, giim hilu suat may bom. 

Theo kit qu i md phdng bang phan 
mim, trong trudng hpp may bom cd he sd ty tdc 
n̂  = 600, hieu suat may bom qua md phdng sd 
tai diem thilt ke l i Q̂ ^ = 2.600m'/h, H = 4,5m la 
•1 , -73%. 

b) Ddng chay qua phin din ddng vdi h i sd ty 
tdc n_ = 900 

Ddi vdi trudng hpp miy bam chim 
hfldng true cd tri sd he sd ty tdc n^ = 900, ta lUa 
chpn cic sd lieu ban dau de tinh tpin cua miy 
bom ban d iu la: N=55kW, n = 590 v/ph, Q -
3.300mVh,Hj^=3m. 

Kit qu i md phdng ddng trong trUdng 
hpp he SP ty tdc n̂  = 900 dupe t h i hien tr ln cac 
hinh 5 v i hinh 6. 

Hinh 5, bieu thi dudng quan he gida hilu 
suit v i lUu luang cua may bam. 

Ket qua md phdng sd che thay miy bam 
cd n_ = 900, dat hilu suit r|, = 73% tai diem thilt 
k l Q_̂  = 3.300m=/h, H|^ = 3,3m. 

c) Ddng chay qua phin din dong vdi h i sd ty 
tdc n =1.400 

Vdi trudng hap nay, cic thdng sd ky 
thuat ban dau dupe lUa chpn d l tinh toin li: N = 
55kW, n=1450v/ph, H=4,5m, Q = 2.400m'/h. 

Thdng qua md phdng sd, kit qua md 
phdng ddng chay qua be phin dan ddng vdi tri 
sd cua he sd ty tdc n̂  = 1.400 dupc trinh biy tr ln 
cic hinh 7 va 8. 

Hinh 7. Phdn bd trUdng van toe cua ddng chdy (tii tiet 
diin hau den tilt dien bien) trong hi thdng cdnh mdy 

bdm chim hudng true diing cdn = 1.400 

Hmh 5. Phdnbd trUdng vdn tdc cua ddng chdy (td tiet 
dien bdu den tilt diin hiin) trong hi thdng cdnh mdy 

bOm chim hudng true ding cd n -900 

Hinh 6. Dudng cong quan hi gida hiiu sudt cua bdm 
vd lUu lUdng ij^j =f(Q) vdi n^ = 900 

Hinh 8. Dudng cong quan hi giUa hiiu sudt cua bdm 

vd hiu liidngti^, =f(Q), dudng hdp hi sd ty toe n_ = 1.400^ 
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DUdng die tinh bilu thi quan he gifla hilu suit va luu lUang trang trudng hdp niy dflpc mo 

phong tren hinh 7. 

Vdi miy bdm chim hfldng true cd sd vdng quay die trUng cao n =1.400, hi lu suit cua may 

bom giim nhanh chdng, md phdng sd trudng hpp niy chp ket qua \,-5S%. 

3. KET L U A N CHUNG 

Tfl kit qui phin tich trln md phdng sd ta thay ring, vdi gii tri sd vdng quay dac trflng vUa 
v i nhd n <1 000, hilu suit cua bdm khdng thay ddi nhieu d cic bam hUdng true chim co so vong 
quay dac trflng khic nhau v i hilu suit diu dat i,,>70%. Tuy nhien, vdi tri sd n, cao, vai cung tr, so 
gdc loe y cua bd phin hudng ddng thi hilu suat may bom rit thip. Do de, can tiep tuc nghien cUu 
su inh hSdng cfla ylu td gdc lee y,., diy l i ylu td phat sinh cho moi sU khac bilt ve ket cau cung 
nhu tinh hinh ddng chiy trong phan d in ddng may bom chim hudng true so voi may bdm huong 
true thdng thudng. • 
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