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TOM TAT

Réi bdo trinh bay két qud nghién ciu va ddnh gid sy dnh hudng cila s6 vong quay ddc trung (hé
8ty t6¢c) dén ddc tinh ndng lugng ciia mdy bom chim hudng tryc ding, phuc vy sdn xudt nong nghiép
vé cdc muc dich khac théng qua mo phong s blng phin mém mo phing thiy luic chuyén dung.

Tt khoa: My bom chim huidng truc, hé s6 tj t6¢, déc tinh ndng lugng cta bom, phin mém mé
phing.
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. DAT VAN BE

Méy bom hudng truc tri s6 ns nim trong
khodng (600-1.800) [1,2]. Déi véi méy bom
buéng troc théng thudng (sit dung déng co dién
théng thuéng) & Viét Nam, chi yéu sit dyng
miu phin dan dong cé s6 vong quay dic trung
n,<1000. Tuy viy, d c6 mét s6 nghién ciu may
bom hudng truc ¢ nhd sit dung s8 vong quay
dic trung t6i 0, = 1400, cu thé 13 loai miy bom
12HTD-140 (N=14kW, n=1450v/ph). V€ cd ban
nhing nghién cdu nay d4 cho két qua tSt d6i vl
méy bom huéng tryc théng thudng. O nudc ta,
mdy bom chim huéng truc cting duge trién khai
nghién citu, thiét ké va ché tac véi n, = (600-900)
va cho budc ddu cho két qua khi quan. Mét s5
mdy bom chim huéng truc d4 dugc thiét ké, ché
ta0 & Viét Nam st dung s§ vong quay dic tring
n,>1.000 cho hiéu sut thip (1,<50%), vi du: My
bom chim HTCD2.500-3 hay HTCD 3.000-4 [1].
Nhui vay, cdn nghién cifa anh hudng cha 58 vong
quay djc trung ns dén dic tinh ning lugng ciia
bdm chim huéng tryc.

86 vong quay dic trung clia miy bom
dugc xdc dinh theo cong thiic sau (1.1) [1,2, 3, 4]:

2, =3,650 0

32 an

& day, n - S6 vong quay (v/ph), Q - Luu
higng thiét k€ cfia méy bom (m¥s), H - Cot
nude tinh toan ctia may bom (m).

DE nghién cttu vén dé trép, nhém téc gia
Iga chon mdy bom chim c6 céng sust dong co
dién chim N=55kW, déng thoi tién hanh thay d6i
gid tri clia céc thong s6 ¢t ap (H) va luu lugng
(Q} cia mdy bom dé ¢ dudc cic mau canh banh
cdng tac, canh hudng dong twong Ung véi cac hé
58 ty t6c khéc nhau,
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2. NGHIEN CUU SU ANH HUONG CUA HE
SO TY T6C CUA MAY BOM CHIM HUGNG
TRUC PEN PAC TINH NANG LUONG CUA
BOM BANG MO PHONG SO

Bé phén hudng dong may bom chim
hudng truc c6 goc loe 16m, do d6 kha ning xay
ra hién tugng tich dong la rdt 1dn v4 hé s6 ty
téc dnh hutng dén dic tinh ning lugng clia may
bom trong diéu kién niy cin duge nghién ciiu
cuthé, Trong bai bdo nay, nhém tic gid tién hanh
nghién cfiu va ddnh gid su dnh hudng ctia hé s§
ty t6c n, dén ddc tinh ning lugng clia mdy bom
chim huéng truc bing phdn mém mo phong
déng chay thay hic chuyén dung.

2.1. M6 phong dong chiy trong may bom chim
huéng truc bing phin mém mé phéng s6

Trong pham vi bai béo, nhém tdc gia su
dung phin mém Pumpal d€ md phéng dong
chay trong mdy bom chim huéng truc ¢ cong
sufit N=55kW v6i ciing gid tri géc loe ciia b
phén hudng dong (Y, = 42°) v6i 03 gid tri s§
vong quay dic trung tiéu biéu hién nay thudng
sif dung d€ thiét ké bam huéng truc la: n =600,
900 va 1400 v nhém tic gia chi trinh bay chi tiét
qué trinh mé phong dong chay vi két qua dat
dugic chia 01 truoing hgp n, = 600, cic tridng hop
khéc dugc tién hinh qud trinh mo phong va Iy
lufn tiong tu.

Phin mém Pumpal céing nhu mét sé
phin mém khéc nhu Ansys Fluent dya trén nén
tang CFD, né c6 kha ning giai quyét cic vdn
dé lién quan dén: Dong 2D, 3D d&i xung, toa 46
tru va dong 3D, dang tinh hay déng téc théi, mé
hinh quat, bom, tuabin,.,[4],

a) Mo phong dong chay qua phén dan dong véi
hé s6 ty téc n_ = 600

Trén co sd 1y thuyét tinh todn hé s8 tj t6c T~
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méy bom chim hudng truc, nhém tac gid tién
hinh thay d6i mét s théng s8 diu vae (hu
Iuigng m4y bom, cot 4p thiét kE...) 4é tli d6 cé
duge che tri s6 he s5 ty tdc tuong ting, Trudng
hop n, = 600, cic thong 8 tinh todn ban dau
dugc xéc dinh: N = 55kW, n=590v/ph, H=4,5m,
Q = 2.600m%/h, véi trudng hop nay chon: Z, —
4,7, =5.

M6 hinh 3D trinh bay trén hinh 1.

Hink 1. Mo kinh 3D phén din dong mdy bom chim
huidng tryc diing cé n_= 600

Két qua mé phong tinh hinh dong chay
qua phén din dong dugc trinh bay trén c4c hinh
2 vahinh 3.

Hink 2. Mé phdng trudng véc 10 viin toc dong chiy
qua h¢ thong dén dong mdy bom chim hudng truc
ditng c6 n = 600

Hink 3. Phin b{ trudng vin t8¢ chia dong chdy (4 tiét
dién bdu dén tiét duén bien) trong hé thong canh mdy
bom chim huéng truc ditng cé n, =600
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Puong cong quan hé gifia hiéu suft vi

luu higng ctia bom n,, = f (Q) duoc md phong

trén hinh 4.
Nhin xét:

Ta biét ring, 4p sudt dong ciia chét lua
(chatlang hodc chét kh, hai) tf 1¢ thun vdi binh

phuiong vén téc chia dong chit Iuu (p, = pv*/ 2).

Piéu dé c6 nghia 13, déi v6i chit long chuyén
dong trong mdy bam, ving chit long c6 van téc
nhd sé cb ap sudt nhd. Tit d6 4p dung vao phin
tich dong chay clia chét 1ng qua phén dén dong
¢fia bom hudng tryc chim nht sau:

[ it o iy mii it

P A T A T

Ee 0w

Hinh 4. Budng cong quan hé giia hitu sudt vé ity
luong ctia bam 7, , = f (Q) vér n, = 600

Trén hinh 2 va 3, dong chdy trong phén
miéng loe qua binh cong téc tang dén tif tiét
dién gdc dén tiét dién ngoai, dat gié tri lon nhét
tai viing mit 14 canh va thinh buSng banh cong
téc (vin toc dat v = 16m/s - viing méu ving), tuy
nhién, khi dong chiy qua b phan hudng dong,
vin t6c dong chiy nhanh chong duge gidm
xudng {vin t6c dat v = 5m/s ~ viing mau xanh
nhat). Biéu ndy pht hgp véi nguyén 1y lam viéc
VA thc dung clia b phan hudng dong trong mdy
bom huéng tryc (bién d6i ddng ning thanh th
nang tao cdt 4p ctia bom). Mic dit vay, ta cd thé
nhén thdy ring, van t6c dong chay & Kkhu vue i
gBc 1 cinh huéng dong dén phin 16i ra clia b6
phan hudng dong ¢6 xu huéng gidm (vin téc dat
v = 2 m/s - ving mau xanh dém), diéu nay ¢
nghia 12 xudt hién ving ap suft nhé hon so voi

-
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4p sudt xung quanh vi tao chan khong & khu vic
nay. Do d6, sé tao ra viing x0dy ¢ khu vu¢ néu
trén. Py cling chinh 4 nguyen nhan gay nén
t8n thit thay Iyc trong mdy bom chim hudng
truc, gidm hiéu suft may bom.

Theo k&t qua mé phéng bing phan
mém, trong trudng hop may bom c6 hé s6 t téc
n, = 600, hiéu suit may bom qua mé phéng s8
tel diém thiét k€18 Q, =2.600m*/k, H, = 4,5m I
0, = 73%.

b) Dang chiy qua phin ddn dong véi hé s6 ty
téc n, = 900

D6i v6i trudng hop may bom chim
hudng truc ¢b tri s6 hé s& tj t6c I, = 900, ta lita
chon cic 56 liéu ban daun d€ tinh toan cia méy
bom ban ddu la: N-55kW, n = 590 v/ph, Q, -
3.300m’/h, Hy = 3m.

Két qua md phéng dong trong trudng
hop hé s8 tj t6c n, = 900 dugc thé hién trén cac
hinh 5 va hinh 6.

Hinh 5. Phan b3 trudng viin t6c cha dong chdy (tiy tiér
dién bdu dén tiét dién bien) trong hé thong cinh mdy
bom chim hiudng truc ding c6 n, =900
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Hinh 6. Dudng cong quan hi gitla hiu swdt ciia bom
va luu lugng n, , = f(Q) véi n_= 900

Hinh 5, biéu thi duteng quan hé gita hiéu
sudt va lwu lugng cia méy bom.

Két qua mé phéng s cho thdy mdy bom
o6 n, =900, dat hiéu sust N, = 73% tai diém thiét
ké& Q, =3.300m%h, H, =33m,

¢) Dang chiy qua phin din dong véi hé s6 tf
téc n = 1.400

V6i truéing hop nay, cic théng s6 ky
thuat ban diu duoc lua chon d€ tinh ton la: N =
55kW, n=1450v/ph, H=4,5m, Q = 2.400m%h.

Théng qua mo phédng s6, két qud md
phong dong chiy qua b phan din déng véi tri
$6 ciia hé s6 ty téc n_= 1.400 duge trinh bay trén
cac hinh 7 va 8.

inh 7. Phén b8 trudng van téc ctia dong chay (ti tiét
dién béu dén tiét dién bién) trong h¢ thong cinh mdy
bdm chim hudng tryc ditng c6 n = 1.400
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Hink 8, Pudng cong quan hé giita hicu sudt cia bom
valiu lugng n, . = F(Q), trung hap hé s6' 16 = 1400 T
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Puing dic tinh bi€u thi quan hé giita hiéu suét va Juu lugng trong trudng hgp nay dugc md
phong trén hinh 7.

Véi mady bom chim hudng truc ¢6 s8 vong quay ddc trung caon, = 1.400, hiéu sudt clia may
bom giam nhanh chong, mé phong s6 truong hop nay cho két qua n,;=55%.

3. KET LUAN CHUNG

Tit két qua phén tich trén md phéng 53 ta thdy ring, véi gid tri s8 vong quay &3c trung viia
vi nhé 1, £1.000, hiéu suit ca bom khong thay ddi nhiéu & cic bom hudng truc chim ¢6 s6 vong
quay dic trung khdc phau va hiéu suat déu dat n,>70%. Tuy nhién, véi tri s8 n_cao, vdi clng tri s8
gocloey, , chia bg phan husng dong thi hiéu sust mdy bom rét thip. Do dé, can tiép tuc nghién ciu
sy anh hutdng clia yéu t6 goc loe v, , day 12 yéu 5 phét sinh cho maoi sy khéc biét vé két cau cling
nhu tinh hinh dong chiy trong phin dan dong mdy bom chim huéng truc so v6i may bom hudng
truc théng thudng. <
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