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TOM TAT

Vin dé thu gom va xit Iy chdt thai trong linh viee nudi trong cd tra luén dwoc dic biét quan
tam trong nén sdan xudt phat trién bén viing, an toan doi véi méi triwong tu nhién. Nhitng thiét bi va
phirong phdp hién tai van chuwa dép g dwoc yéu cau déi voi van dé nay. Tdc gid dé xudt phwong
dan thu gom chdt thdi cd tra sir dung thiét bi it dang buong hit. Thiét bi ¢é cdu tao don gian, gon
nhe va an toan doi véi cd. Van dé dwoc dit ra trong nghién ciru nay la 16i wu bién dang cua thiét bi
nham t6i da hiéu qua thu gom chat thai ao nudi cd tra. Trong bai bdo nay sé trinh bay viéc t6i wu
thiét bi hit bang phwong phdp mé phong Béng e hoc lwu chat (CFD). Lwu chdt mé phéng bao
gom hai pha léng va rdn twong tw hon hop nwée-chat thdi diege thu gom trong thue té.

T khoa: Mé phong CFD; M6 phong dong liec hoc heu chat; Hit bin; Cé tra; Dong hai
pha.

ABSTRACT

Collecting and Treating fish farm waste effieciently have always been major concerns of
a green, eco-friendly agriculture. Existing devices and methods have not yet meet the inquiries in
this regard. Therefore, the authors propose a method of waste collecting using one suction device.
The device is lightweight, simple to deploy, and harmless to fishes. The mission which is set in this
study is to optimize the perfomance of this device. This paper present optimization and rating of
the suction equipment will be performed by means of the Computational Fluid dynamics (CFD)
simulation method. The simulated flow consists of two phases solid-liquid resembling the actual
heterogeneous flow of the slurry.

Keywords: CFD simulations; Flow simulations; Dredging, Striped catfish farming;
Multiphase flow.
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1. GIOI THIEU

C4 tra (Pangasianodon hypophthalmus)
1a thuy san chu lyc ciia ving dong bang song
Ctu Long. Ca dugc nuoi tham canh trong ao
dat str dung thirc an cong nghiép. Phuong phap
nudi truyén thong di va dang giy 6 nhiém
tram trong madi trudng nudc do luong thirc dn
du thira, chét thi, chét bai tiét duge bom thai
trom ra song ngoi va kénh rach khong qua xur
ly. Két qua 1a chét luong nudc phia ha luu va
khu vuc xung quanh ao nudi suy giam dang ké,
anh hudong dén hé sinh thai dia phuong.

Bun day trong ao nudi l1a sy tich liiy cua
nhiéu loai vat chat khac nhau nhu: phan ca, xac
ca chét, thirc an thira, hoa chét. Cac chét nay
hinh thanh trong qua trinh nuéi do céac tac nhan
tu nhién hay do chu dich cia ngudi nudi va tap
trung ¢ day ao. Trong nghién ctru nay, tac gia s€
chi tap trung vao phan ca.

Hién nay, da c6 rat nhiéu san pham trén
thi truong cling nhu y tuéng vé cac thiét bi nao
vét bun day nhung da phan céc thiét bi nay chi
ung dung trong céac linh vuc khai khoang, xtr
Iy hoa chat hay gan giii nhat 1a nao vét kénh
rach. Cac han ché trong viéc tmg dung cac thiét
bi c6 sin trong méi trudng nudi trong thuy san
nudc ta con bao gém su thiéu hut co sé ha tﬁng,
van chuyén, trinh d¢ st dung. Do d6, thuc trang
nudi trong thuy san hién nay doi hoi mot thiét
bi c¢6 thé ap dung hiéu qua trong cong tic thu
gom bun ling ao nudi, huéng dén phat trién
bén vitng.

Viéc giai quyét mot bai toan mo phong
doi hoi xac dinh mgt md hinh Turbulence phu
hop. Mot trong nhitng mé hinh phd bién nhat
la Turbulence K-Epsilon da dugc chiing minh
nhd két qua hoi tu tot dang tin cdy trong hau
hét cac truong hop md phong phd bién. Mo

hinh Turbulence K-Epsilon 1a dang mé hinh hai
phuong trinh, m6 hinh nay giai phuong trinh
truyén tai dong ning Turbulence k va phuong
trinh téc do phan tan Turbulence ¢ dé xac dinh
do nhét Eddy Turbulence. Cac dang khéac nhau
cua mo hinh K-Epsilon da dugc stir dung trong
vai thap ky gan ddy va né da tré thanh mo hinh
duogc sir dung rong rdi nhét cho cac tng dung
cong nghiép.

2.COSO LY THUYET
2.1. Nguyén Iy vin hanh cia thiét bi

Céu tao cta cum hat (Hinh 1) bao gdom
nhig thanh phan chinh: budng hut, khép xoay,
co nbi xoay, doan 6ng déo, bom hut va cac ludi
X6i dat.
I:l-'\-l.l diz

Lo nld wasy
Ehip naay

Lt wih S5

Hinh 1. Cdu tao ciia buéng hiit

Nguyén 1y hoat dong (Hinh 2): Cum
hut sau khi dugc dua Xuéng d0 sau hut sé duoc
dan dong doc theo chiéu dai ao, bun sé& di vao
budng hut va duge hut 1én dudi tic dong cua
bom hut chim.
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Vé budng hut, budng hut dugc thiét ké
dang hinh hop, phan dudi duoc thiét ké nho
dan vé cudi. Thiét ké nay 1a do theo 1y thuyét,
ving anh hudng cta miéng hut chi x4p xi hai
lan duong kinh miéng hit. Bung hat bao gom
03 ngd: ngd vao, ngd hut va ngo ra.

=} =]
—_— Ehing khi
flag dn E Hisde
thlF LT ‘" "'.. - -_Efm Iy [
: it - Eng mibm
Swing gom B I T -to ndi xoay
1tk =i Fina i) o --__. iy

Hinh 2. Vi tri cong tac cua buong hut

2.2. Dic tinh cta bun day

Thong sb ctia phan ca dugc biéu dién
trong Bang 1. Cac thong s6 nay dugc tham
khao dua trén cac tai liéu [1], [2], [3], [4]:

Bdng 1. Théng s ciia phdn cd tra

Théng sb Gia tri
Hinh dang hat Cau hoic tru
Kich thudc hat trung
. ~2 mm
binh
Khdi luong riéng kho 1015 - 1057 kg/m?

Van toc ling 4,33 - 6,08 cm/s

Do 4m ~60%
Chu ky thu gom 3 thang
Do day 16p ling ~200 mm

3. MO PHONG
3.1. V& yéu ciu md phéng

Nghién ctru nay dugc thuc hién nham
cac muc dich sau:

- Xac dinh luu luong khéi luong cua
pha ran di qua mot vi tri cu thé trong mo hinh.

- Ti uu cac thong s kich thude va hinh
dang cua buéng hat nhim dat duoc luu luong
khdi lugng pha ran qua ngd hut 1on nhat trong
khi ty 1¢ that thoat va lang lai 12 nho nhét.

3.2. Co s6 lra chon m6 hinh mo6 phéng

Viéc mdé phong dong chay hai pha
l()ng-rén da duoc thuc hién trong vo sb cac bai
nghién ctru khoa hoc, phuc vu trong nhiéu linh
vuce khéc nhau, c¢6 thé ké dén mot sb tham khao
sau:

- Theo tac gia G. Sharma [5] thi mo
hinh bao gom dau cam bién FTIR dugc bd tri
trong 6ng. Ong c6 dudng kinh @ = 0,1016 m.
Bén trong dng 14 luru chét hai pha Xylene (10ng)
c6 chira hat 2-Amino-4,6-dimethylpyrimidine
(ADP). Tac gia st dung mo hinh Turbulence
K-epsilon tiéu chuan va hudng tiép can
Eulerian-Eulerian. Myc dich mé phong nham
truc quan hoa dong luu chit chay qua khe ranh
ctia cam bién FTIR, x4c dinh phan bd van toc
va ti 18 pha rin theo khe rinh cta cam bién
FTIR va vung lan can.

- Theo nhom tac gia Z. Yang, C. Savari va M.
Barigou [6] di dé cap dén viéc xay dung md
hinh md phong dong luc hoc luu chét ciia dong
nhiéu pha phirc tap, tir d6 so sanh, danh gia két
qua moé phong CFD véi két qua thuc nghiém
theo phuong phap PEPT. M6 hinh cu thé 1a mot
doan dng @ = 40 mm. Luu chit mé phong bao
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gdm pha l6ng va pha rin, pha ran 1a cac hat c6
khdi lugng riéng va duong kinh hat khac nhau.
Nhom tac gid da chon mé hinh Turbulence
Shear-stress transport K-Omega (SST K-o) va
huéng tiép can nhiéu pha Eulerian-Eulerian.

- Nhém tac gia J. Capecelatro va O.
Desjardins [7] da chon md hinh Turbulence
Large Eddy scale (LES) va hudng tiép can
nhiéu pha Eulerian-Lagrangian véi lua chon
mé rong DEM. Khong gidng nhu cach tiép can
Eulerian-Eulerian, PP nay cho phép kiém soat
cac thong sb lién quan dén twong tac giira cac
hat nhu: hé s6 dan hoi, hé s6 giam chan, ma sat.

- Nhom téc gia P. Frawley va M. Geron
[8] trinh bay mo phong doan ng dan co dudng
kinh thay d6i tir @ = 25,5 mm 1én @ = 51,1
mm. Luu chét trong 6ng bao gdm dong hai pha
dau diesel va hat thuy tinh dang cau. Bai mo
phong nay dugc thuc hi¢n theo mo6 hinh Re-
Normalization Group K-epsilon (RNG K-¢) va
theo ca hai hudng tiép can Eulerian-Eulerian va
Eulerian-Lagrangian. Viéc nay dugc thuc hién
nham muyc dich so sanh kha ning ctia hai huéng
giai quyét dong hai pha trong mé phong CFD.
Tai liéu dugc dung dé dbi chimg 1a thi nghiém
cua Founti va Klipfel (1998).

Trong qué trinh tim hiéu, tic gia nhan
thdy (mg dung rong rai ctia mo hinh Turbulence
K-Epsilon va céc bién thé trong nhiéu cong
trinh nghién ctru lién quan nhu cua Sharma [5]
va cua P. Frawley va M. Geron [8] nén quyét
dinh st dung bién thé Realizable K-Epsilon
Two-layer (mdt trong nhitng bién thé cai tién
phd bién cua ban K-epsilon tiéu chuan) ddi véi
nghién curu nay.

D6i v6i mo hinh dong hai pha, ¢ hai
hudng ti€p can phd bién Eulerian-Eulerian va
Eulerian-Lagrangian. Ca hai hudng ti€p can

nay déu co cac ban mé rong phu hop véi cac
truong hop mo phong khac nhau. Do han ché
ctia huéng Eulerian-Eulerian ddi voi viée xac
dinh Iuu luvong khéi lwong pha rin di qua cac vi
tri cu thé nén tac gia s& mo phong theo hudng
Eulerian-Lagrangian.

3.3. M hinh ddng luwc hoc lwu chit tinh toan
cho mo phéng

3.3.1. Mo hinh Reynolds-Averaged Navier-
Stokes

Céac mo hinh Turbulence RANS mo ta
mdi quan hé ciia cac phuong trinh Reynolds-
Averaged Navier-Stokes, nhitng phuong trinh
nay chi phéi sy truyén tai gia tri trung binh cta
cac dai lugng trong dong chay.

Dé tinh toan cac phuong trinh Reynolds-
Averaged Navier-Stokes, cac gid tri ¢ dugc
tinh tr cdc phuong trinh Navier Stokes s€ dugc
phan tach thanh céc gia tri ky vong (hay gia tri
trung binh) @ va thanh phan phan tan ¢":

p=¢+¢ (1

Bién ¢ dai dién cho cac thanh phén van
tdc, ap suit, niang luong hodc néng do cua pha.
Qua trinh tinh toan theo cac gia tri trung binh co
thé dugc coi nhu tinh trung binh theo thoi gian
cho dong 6n dinh va tinh trung binh cong cho
cac trudng hop chuyén tiép lap di lap lai. Viéc
thay cac bién s6 duoc phan tach vao phuong
trinh Navier-Stokes dan dén két qua 1a gid tri
trung binh cua cac dai lugng can tinh.

Céac phuong trinh truyén tai trung binh
doi voi khoi luong, dong lugng va nang lugng
duoc biéu din 1an lugt nhu sau:

ap

E+V'(_DV):O

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 298, thang 12 nim 2022 AW
cokhivietnam.vn / tapchicokhi.com.vn

2) F



NGHIEN CUU - TRAO DOI

2 (o9 + V- (p70V)

3)
=—=V:pI+ V- (T+ Trans) +1p
2 _
g(pE) + V- (pEV)
= —V-pV+ V- (T + Trans?) )

—V-q+1,v

Chu thich:

p - Khéi luong riéng.

v - Gia tri trung binh cua van tde.

P - Gia tri trung binh cta ap suét.

I - Identity tensor.

T - Gia tri trung binh cla tensor tng
suét nhot.

f, -Téng hop luc tac dung (nhu trong
luc hay luc ly tam).

E - Gia tri trung binh cua ning luong
trén don vi khéi luong.

q - Gid tri trung binh ctia mat d§ dong
nhiét.

3.3.2. Cic phwong trinh truyén tii ciia méo
hinh Realizable K-epsilon two-layer

a) Do nhdét Turbulent Eddy

Do nhot Turbulent Eddy Viscosity
duoc tinh theo CT:

n=pC, kT (5)

Chu thich:

p - Khéi luong riéng.

C, - Hé s6 cua m6 hinh RKE 2L.

fp - Ham giam chan damping function.

k - BDong nang Turbulence.

T -Thang quy mo thoi gian Turbulence
(Turbulence time scale).

b) Phuong trinh truyén tai (Transport Equations)

Phuong trinh truyén tai dong ning k:

2 (pk) + 7+ (ok)
S (AN
— p(e — &) + S

Phuong trinh toc do phan tan Turbulence &:

(6)

2 (pe) + V- (pew)

—v-[( +“—t)v5]+lc P
- ILL Jg Te glle (7)
—C fp(i_g_O)JrS
£212 Te TO £

Chu thich (Tham khao [9]):

v - Gia trj trung binh cta vén tdc.

p - Do nhét dong luc hoc (PO nhot
tuyét dor).

-6,,0,, C,, C_, - Hé s6 md hinh RKE 2L.

- p,» p, Production Terms.

- f,- Ham giam chan damping function.

-S,, S, Nguo6n do nguoi dung xac 1ap.

3.3.3. Cdc phwong trinh todn hoc ciia pha rin
Phuwong trinh 2nd Newton:

rral—RLEE (8)
Cha thich:
-m, - Khéi lwong hat pha ran.
- v, -Van toc hat pha ran.
- F, -Tong hop luc tac dung 1én bé mat hat:
Fs =F4+Fy, +Fym 9)
-F, - Tdong hop luc tac dung 1én bé than hat:

Fp = F, + Fypr + Fy + F, (10)
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- F, - Luc can. ’

-F, - Lucdo ap §uét.

- F - Luc do khoi lugng 4o.

- Fg- Trong luc. ’

- F_ - Luc do nguoi dung thiét 1ap.

- F_- Luc va cham (chi ¢6 cho model
DEM).

3.4. Thiét 1ap méd phong
3.4.1. Lwoi mesh

Lu6i mesh dugc thiét 1ap v6i thong sb
trinh bay trong Bang 2:

Bdng 2. Théng s6 luwdi mesh

Théng sb Gia tri/Loai
Loai ludi Polyhedral
Base size 2 mm
Minimum surface size 5 percent
Number of prism 4
Prism Layer Total > mm
Thickness
Maximum Cell Size 500 percent
Volume Growth rate 1,2
Surface Growth rate 1,3
Sd luong hat 2,5 triéu phﬁn tr

Hinh 3. Két qua chia luéi
3.4.2. Lwa chon mé hinh vt ly

Péi tuong vat Iy duoc mo phong trong
ndi dung tai liéu ndy bao gdm: dong hai pha
long-ran, pha long 1a dong khong nén dugc.
Céc lya chon duoc thyc hi¢n theo Bang 3:

Bdng 3. M6 hinh vat ly cua mo phong

Nhom Mo hinh

Space Three Dimensional
Material Liquid

Flow Segregated flow

Equation of state Constant density

Time Implicit Unsteady

Viscous Regime Turbulence

Reynolds-Averaged

Turbulence Navier-Stokes

Reynolds-Averaged

Turbulence K-epsilon

Relizable K-epsilon

K-epsilon models Turbulence Two-layer

Gravity

Optional
Lagrangian Multiphase

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 298, thang 12 nim 2022 WAL
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CUU - TRAO DOI

3.4.3. Piéu ki¢n bién

Bdng 4. Piéu kién bién

Bién Kiéu bién Mb ti
o Van tbc thiét 1ap tai vi trf inlet 1 van toc di chuyén thiét bi. Van toc nay
Inlet Velocity inlet ~ A, 1A , \ . X A a1,
s¢ duoc thiét 1ap trong céac trudng hop di chuyén véi toc d khac nhau.
Bién Outlet 13 vi tri thoat ra ciia pha 10ng va pha ran khong duogc hit 1én.
Outlet Pressure outlet | Bién Outlet thong vdi moi truong nude ¢ day ao, do do co ap suat bang

ap sudt thuy tich tai do sau day ao.

Pump inlet | Pressure outlet

Vi tri Pump_inlet ¢6 tinh chit phirc tap do 1a vi tri vao ngd hut ctia bom.
Do van dé xay dyng mo hinh bom hut gidng nhur thiét ké co khi s& rat
khé khin trong viéc mo phong CFD, khién bai toan trd nén phirc tap va
do bom hit 14 san pham da duoc thwong mai, tic gia khong thuc hién
thiét ké mai nén ddi voi nghién ciru ndy, ta chi thiét 1ap mirc ap suit dé
tao ra luu lugng hut nhu tinh toan theo duong dac tinh cua bom.

4. KET QUA VA THAO LUAN
4.1. Két qua xét dén mgt truwong hop
4.1.1. Phin bé vin toc pha long

Phén b van tdc cua pha long duoc biéu
dién trén mot mit phang (Hinh 5). Mit phang

Hinh 4. Phan chia bién ciia mién mé phong nay cat qua budng hut tai vi tri chinh giira song

3.4.4. Thiét Igp hat pha réin

song v6i mit phang Oyz. Tuong tu nhu phan
bo van toc cia pha ran, pha long ciling chay
cham trong budng hut va dat toc do cao trong

Bang 5. Thiét Igp pha ran ong hit. Phan bd vén tdc nay dat duge do thiét
1ap ap suat thap hon ¢ vi tri Pump inlet, muc
Théng s6 Gi4 tri dich thiet 1ap dé gia 1ap lu’u'luqng cua bom hut,
luu luong nay dugc xéc dinh theo duong dac
Khdi lwong riéng 1015 kg/m? tinh ctia bom hut chon trudc.
Hinh dang hat Céau —
Duong kinh hat 2 mm e ¥y
Ty 1é ciia hat pha ran di o —— ._F_
qua inlet 60% o |
Hinh 5. Phdn bo vdn toc pha long trong buong hut
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4.1.2. Pha rin phén tin trong pha long

Hinh 6 biéu dién pha rin (hat) di
chuyén bén trong budng hut. Cac hat duoc
phan loai mau theo van toc. Co thé thay, cic
hat di chuyén véi tbe do thép khi di chuyén ovi
tri miéng budng hut va tang toc khi di chuyén
vo1 doan 6ng hit. Phan bd van toc nay cua hat
triung khép véi phan bd van tc.

Hinh 6. Pha rdn (bun déay) chuyén dong trong
buéng hiit

4.1.3. Luu lwong khéi lwong pha rin qua cdc
vi tri khdo sat

Biéu do bén dudi biéu dién luu lugng
khéi luong (kg/s) cta pha ran di qua cac bién
Pump _inlet (ky hiéu hinh vudng) va Outlet (ky
hiéu tam giac). Ngoai ra, duong lién biéu dién
lwu lwong khéi lugng hdn hop di qua Pump
inlet.

r i
el AUt
= g

[l
s

Hinh 7. Biéu d6 leu lwong khoi herong qua cdc vi
tri khao sat (kg/s)

4.1.4. Biéu do lwong dw Residuals

Luong du 1a mdt trong nhitng thude do
co ban nhat cho su hoi tu ciia mdé phong CFD,
vi né truc tiép dinh luong sai s trong nghiém
cua hé phuong trinh. Trong phan tich CFD,
phﬁn du do luong su mét can béng cuc bo cua
mot bién nao d6 cua mot phén thé tich duoc
tinh toan. Do d6, mdi phan tir trong mo hinh s&
c6 gia tri lwong du riéng cho mdi phuong trinh
duogc giai.

Pbi v6i CFD, luong du 1E-4 duogc coi
1a hdi ty & muc trung binh, mic 1E-5 dugc coi
14 héi tu tot va mic 1E-6 duoc coi 1a hoi tu &
mirc chac chan. Tuy nhién, d6i voi cac van dé
phirc tap, khong phai luc nio ciing c6 thé dat
dugc mc du thap nhit 13 1E-6 hodc tham chi
1E-5.

DP6i voi két qua mod phong nay (biéu
dién trong Hinh 8), c6 thé thiy két qua hoi tu
clia tit ca cac bién déu cho ra két qua hoi tu rat
chic chén khi tit ca déu dat dudi 1E-6.

: ‘\\

%,

i,

Hinh 8. Biéu do lwong dw Residuals
4.2. Két qua t6i wu kich thwéc budng hit
4.2.1. Théng sé hinh hoc

Thong sé ctia budng hut dugc thiét 1ap
nhu sau (Bang 6):

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 298, thang 12 nim 2022 Al
cokhivietnam.vn / tapchicokhi.com.vn



NGHIEN CU'U - TRAO PO

Bang 6. Théng Sé hinh hoc buéng hut Luu lwgng khéi lugng pha rdn (kg/s) véi van téc
vao 0.15 m/s
Théng s kich thudre GiA tri
Khodng céch a 500 (mm) 3 ‘I II |I II II |I
Rong b 500 (mm) . || [ I 1 I I
Khodng cich ¢ 200 + 300 (mm) e
Khoang cach e 130 (mm) Hinh 9. Biéu d6 lwu lwong khoi heong pha rdn véi
van téc vao 0,15 m/s
Caoh 200 (mm) i
Lu'u Tugng khaéi Iugng pha ran (kg/s] véi van toc
Goc q, 8+12 (d(}) vao 0.175 m/s
Goc B 18 (d9)

Céc truong hop tdi uu trong nghién ctru
nay s& chi xoay quanh hai gia tri chidu dai ¢ va
gdc o nhu da trinh bay & Hinh 1. Céc truong
hop mé phong duoc chia thanh 06 cdu hinh sau
(Bang 7):

Bdng 7. Cdc cdu hinh buong hiit dé t6i wu

CAu
hinh

C

200 | 200 | 200 | 300 | 300 | 300
(mm)

o

(d9) 8 10 12 8 10 12

4.2.2. Két qui mé phong

Két qua duoc biéu dién trong bang bén
dudi bao gdom luu luong khéi lugng cta pha rin
duoc hit 1én théng qua bién Pump _inlet, bi that
thoat qua bién Outlet theo nhitng van téc dau
vao khac nhau thiét 1ap tai bién Inlet, 1an luot
la: 0,15 m/s, 0,175 m/s, 0,2 m/s.

10
8
= 6
‘ I I I
4
]
1 2 3 4 g 6
Ciu hinh

Hinh 10. Biéu do luu heong khoi lwong pha rdn voi
van téc vao 0,175 m/s

Luu lwgng khéi luvgng pha ran (kg/s) véi van téc
vao 0.2 m/fs

2

:IJ I I I I I I
1 2 3 4 s 6
C3u hinh

Kgfs
®

[

Hinh 11. Biéu do lwu lwong khoi heong pha rdn véi
van téc vao 0,2 m/s

5. KET LUAN

5.1. Tr két qua nghién ciru c6 thé rut ra cac
két luin sau:

1) M6 hinh Realizable k-Epsilon two-layer
cho két qua tét d6i v6i dong nhiéu pha ching
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minh qua két qua hoi tu cta biéu d6 lwong du.

2) Mot luong céc hat pha ran di chuyén
trong budng hit, cu thé 1a ¢ phia day di chuyén
v6i toe do thap do it chiu anh hudng boi luc hut
ctia bién Pump_inlet. Viéc nay gép phan tao ra
ty 1¢ cac hat bi ling lai do di chuyén cham hon
van toc léng té1 han.

3) Co thé thay van téc cia pha ran va
pha long c6 sy tuong dong tai cac vi tri nhu
budng hut, ong hat va tai can vach. Su tuong
ddng phan anh tac dung cia moé hinh luu chét
hai pha khi pha rin chiu anh hudng boi cac luc
gay ra boi pha 1ong khi di chuyén.

4) Két qua hat duoc xét bao gdbm ty 18
duoc hut 1én, that thoat va dong lai. Cac ty 1¢
nay thay doi theo cac thong sé hinh hoc cua
budng hat va tdc do di chuyén cua thiét bi. Cu
thé:

+ Pbi v6i van toe 0,15 m/s, ty 18 hit 1én
déu rat tot (trén 60%) nhung ty 1¢ dong lai cling
rat cao (trén 10% doi voi cau hinh 1 va 4).

+ Van téc 0,2 m/s cho két qua thit thoat
16n nhét (déu trén 50%). Trudng hop nay khong
xay ra hién tuong dong lai cua cac hat ran.

+ Van toc 0,175 m/s cho ty 1¢ hut lén
xap xi 55% va thit thoat khoang 45%. Ty 1&
dong lai ciing rat tét, chi 1%.

5) Thong s6 chiéu dai ¢ clia budng hit
khong co tac dong dang ké dén hiéu qua hut.

6) Theo bang két qua co thé so bo két
luan cau hinh 3 & vén téc 0,15 m/s cho két qua
t6t nhat 1an luot hut 18n 64%, that thoat 35%,
dong lai < 1%.

5.2. Nghién ctru van con ton tai mot so cac
han ché sau:

- M6 phdéng chua dugc ching thuc
(validation) bang thi nghiém véi mé hinh thyc
té. Két qua mo phong ddi voi nghién ciru cu thé
nay can so sanh, d6i chiéu véi mo hinh ché tao
trong diéu kién thuc té.

- Trong thuc té, hién tuong tich tu pha
ran trong budng hat c6 thé gy tic nghén qua
trinh hat cia bom. Do han ché vé tai nguyén
may va quy thoi gian, tac gid da chon mé hinh
don gian voi tuwong tac hat-pha léng 1a one
way-coupling. Viéc ndy c6 thé anh hudng 16n
dén d6 tin cdy cia md phong néu xét dén nhitng
vén tdc nho hon hay pha rin ty khéi 16n hon.

- Viéc khong xay dung mo hinh bom tai
vi tri Pump_inlet phan nao ciing anh huong dén
dic tinh cua dong trong 6ng hit khi khong phan
anh chinh xac phan b ap suét theo vi tri trong
dng. Tuy viy, dé khién mé phong chinh xac co
thé khién tai nguyén tinh toan 16n hon va cho
két qua sai.

- Budng hat duogc thiét ké co ban v6i 07
thong s6 hinh hoc (a, b, c, e, h, alpha va beta).
Nhung do quy thoi gian khong cho phép, tac
gia chi c6 thé t6i wu cac bién ¢ va alpha, tir d6
chua danh gia hét tic dong cua cac bién s6 c6
thé anh huong dén hiéu qua hut.

Loi cam on:

Chung t61 xin cam on Truong Pai hoc
Bach khoa, Pai hoc Qudc gia Thanh pho Ho
Chi Minh d3 hd trg cho nghién ciru nay.
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