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Trong béi cdnh hién nay, bién déi khi hdu dién ra manh mé do viéc st dung
cdc nguon nang lwgng hod thach nhu than dd, ddu m@... tré thanh méi lo
ngai Ién ctia toan thé nhdn logi, doi héi phdi tim ra cdc ngubn nang lugng
thay thé. Trong s6 dé phdi ké dén viéc khai thdc va sir dung cdc ngudn nang
lwgng tir dong chay thuy triéu nhdm tao ra dién nang dang dwoc quan tdm
ddc biét. Cong viéc nay yéu cdu phdi nghlen cttu, ché'tao va phat trién cdc
thiét bi phu ho'p ‘nhdm chuyén hod cdc nguon ndng Iu'ong nay thanh dién
ndng. Cting véi cdc phwong phdp nghién civu khdc, mé phong s6 la mét lira
chon phu hop dé'tién hanh thwc hién. Trong mo phong S0, viéc tiét kiém thoi
gian va tai nguyen cia cdc mdy tinh khi tiéen hanh mo phong la hét siec quan
trong, quyet dinh dén tinh hiéu qud ctia moi phu’O'ng phap Chinh vi vay, viéc
Iwa chon tim ra mét moé hinh hop Iy la viéc lam cdn thiét. Trong bai viét nay,
tdc gid trinh bay phwong phdp s6 dé nghién ciru dong chay d‘ang sau mot
Turbine thuy triéu, thong qua viéc so sanh hiéu qua ciia mét s6 Turbulence
models nhw: k- Standard, k-€ Realizable, k-w SST va Reynolds Stress Model
[RSM) trong chwong trinh ANSYS FLUENT. Két quad nghlen clru dd chi ra
rang mé hinh k-e Standard la mé hinh don gidn, cho két qud nhanh va chinh
xdc nhdt khi mé phdng vdn téc ctia dong chdy va cwong dé réi & khu viee ha
Iwu taivi trilén hon 5 Idn dwong kinh cua Turbine (>5D). Piéu ndy cé y nghia
ddc biét quan trong khi tién hanh mé phdng nhiéu Turbine trong cung mét
khu vire.
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da va dang tc dong nghiém trong dén mai trudorng
va xa hdi. Theo nghién ctru cia Lién minh Nang

Ngay nay, cung v&i qua trinh ting dan so, d6
thi hod va phat trién kinh t€, nhu ciu str dung nang
lwong da gia tang manh mé. Viéc khai thac va st
dung qua mirc cic ngudn ning lwgng hoa thach

*Tdc gid lién hé
E - mail: nguyenvanthinh@humg. edu. vn

lwong Bén virng Viét Nam (VSEA): Thé gi¢i hién
dang phu thudc rat nhiéu vao nhién liéu hoa thach.
Nam 2013, ddu mo, than d4 va khi dot cung cip tdi
87% tong nang lwong tiéu thu trén toan cu. Con
& Viét Nam, ty trong cac loai hinh san xuat dién st
dung nhién liéu hod thach chiém gin mot nira
trong hé thong dién quéc gia. Tuy nhién, nhitng
nguon nang lwong truyén thdng nay dang dan can
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kiét. Ttr 6, dan dén tinh trang cung khoéng du cau.
Viéc nay sé de doa truc ti€p dén an ninh nang
lwong tai nhiéu khu vuece trén thé gidi trong do co
Viét Nam. Truéc thuce trang dd, doi hoi chung ta
phai phat trién cidc ngudn ning lwgng thay thé.
Trong s6 d6 phai ké dén viéc khai thac, phat trién
va str dung cac ngubn ning lwgng tai tao, dic biét
12 khai thac ning lwong thiy triéu. Céng viéc nay
yéu cau phai nghién ctru, ché tao va phat trién cac
thiét bi phtt hgp nham chuyén hoa cac ngudn ning
lrong nay thanh dién nang. Cung véi cac phuong
phap nghién cru khac, mé phdéng s6 la mot cong
cu hitu ich dé gidi quyét van dé nay vi né tiét kiém
thoi gian va chi phi trong qua trinh nghién ctiru
nhung vin ddm bo tinh chinh xac. Déi voi
Turbine thuy triéu, viéc m6é phdong dong chay
trong mot day Turbine la rit cin thiét, doi hdi phai
biéu dién chinh xac cwdmng do réi va sw phuc hoi
van tdc ctia dong chay dang sau moi Turbine. D&
gidi quyét vian dé nay, ta c6 thé ap dung cac
phwong trinh Navier-Stokes (NSEs) trong md
phong s6, két hop véi ly thuyét “dia truyén dong”
(Actuator Disk) hodc Blade Element (BEM)
(Nguyen et al,, 2014; Harrison et al,, 2010; Bai et
al,, 2013; Whelan et al,, 2014; Malki et al., 2014).
Trong ly thuyét “dia truyén dong”, cwong do luc la
dai lwong dac trung, cé vai tro giéng nhuw hoat
dong cda Turbine tic dong lén dong chay
(Harrison et al, 2010; Roc et al.,, 2013; Myers and
Bahaj., 2009). Nguoi ta da st dung ly thuyét nay
dé€ mo phong cho hoat dong ciia mot Turbine, két
hop véi cach tiép cin cta phwong phap RANS
(Reynolds-averaged Navier - Stokes equations).
Trong bai bao nay, tac gia trinh bay cac so sanh
litn quan dén hiéu qud cha cic mdé hinh
Turbulence models nhu: k-¢ Standard, k-e
Realizable, k-w SST va Reynolds Stress Model
(RSM) két hop véi viéc ap dung ly thuyét “dia
truyén dong” (Actuator Disk) dé€ mé phong dong
chay dang sau mot Turbine thuy triéu. K&t qud mo
phong sé dwoc tham chiéu véi cac két qua thuc
nghiém trong cac cong trinh nghién ctru cda
Harrison et al. (2010) va Myers and Bahaj, (2009)
dé kiém chirng do tin ciy va tinh chinh x4c cta cac
mo hinh.

2. Ap dung ly thuyét “dia truyén dong”
(Actuator Disk) va phwong trinh Navier-Stokes
dé mo phong dong chay dang sau Turbine

Trong ly thuyét “dia truyén déng” (Actuator

Disk), ngui ta coi chuyén déng quay cta cac canh
Turbine tao ra mot dia déong nhat va trén dé ta dat
mot lwc day F. Luwc nay dwgc phan déu trén toan
b6 bé mit dia (N), tao ra sw chénh ap & mat trwdc
va sau, dong thoi lam thay déi van toc cua dong
chay dang sau dia. N6 ¢ kha ning chiét xuit ning
lwgng dong hoc ctia dong chady (Mulugeta Biadgo
et al, 2013) va tao ra mét sw gidm van toc & khu
vuc dang sau cua thiét bi. Gia tri cia lwc nay dugc
tinh toan theo cong thirc (1)

1
F, = SAP = 2 pC.SUZ (1

Trong d6 : S1a dién tich bé mét dia (m); AP la
do chénh ap gitra trwére va sau cua dia; U.la van
téc & thwong nguon ctia dia (m/s); pla mat do chit
16ng; C:1a hé s6 lwc ddy (Whelan etal., 2014; Malki
et al, 2014). Theo gi¢i han cta ly thuyét Bezt, gia
tri 1om nhat cda dai lwgng nay 1a 8/9 (Betz, 1920).

Khi 4p dung phwong phap RANS dé mo phong
dong chay ding sau Turbine, lwc sinh ra do su tac
déng cta dia 1én chat long dwoc dic treng béi dai
lwong S; trong phwong trinh Navier-Stokes (2)
duwgc mo ta dwdi dang nhw cong thire (2), (3).

0(pup | UL _ _0w) | 0 [ (9u; U

at ax;  ox; +axj[ (axj+axi)+
2
Rij] +pgi+S; (2)

Ui _ . R.. =y, (2Ui 4 9Yi

axi - O'RU - ‘th (ax]' + axi>
c k 3

Ue = Cy <

Trong do6: U, U;la thanh phan vén toc theo cac
phwong trong khong gian; x; x; 1a cac diém trong
khéng gian; p la d6 nhét; Ryla cac thanh phan cia
tensor Reynolds; p; la d0 nhét dong luc hoc dworc
xac dinh tir nang lwgng dong hoc ciia moi trueong
roi (k) va d6 phan tan méi trwong roi (¢); g 1a gia
t6c trong trueong; C, 1a hé so (€,=0.09).

Theo ly thuyét Acttuator Disk, nguwoi ta dat
mot lwc 1én Turbine, dé chinh la ap lwc cta chit
16ng tac dung 1én toan bo thé tich cta Turbine. Do
vy, ta c6 F,/Se 1a 4p luc thé tich ctia chat 1ong tac
dung 1én Turbine (trong do: e la chiéu day ctia dia
dworc tao béi Turbine). Trong phwong trinh (2),
dai lwong S; dwgc thay thé bai gia tri ap luc thé tich
ctia chat 18ng tac dung 1én Turbine. Ap luc ndy c6
chiéu ngugc véi chiéu ctia dong chay, vay ta cé (4).



Nguyén Vin Thinh/Tap chi Khoa hoc Ky thudt Mé - Dia chdt 60 (1), 55-63 57

F
Si= -5, (4)

Gia tri ciia cta F: phu thudc vao hé s6 C:va
dwoc xac dinh theo cong thirc (1). D€ ddm bao do
chinh xac khi mo6 phong dong chay cua chat 1ong
qua Turbine, cin phai xac dinh dwgc mai lién hé
gitta vin téc cua dong chdy tai vi tri dia hay
Turbine (Uz) va van téc dong chdy & thwong
ngudn (Ux), nhw vy méi xac dinh chinh xac ap luc
cia chat long tic dung lén bé mit cia dia
(Turbine). Trén co sé& cac nghién ctru cia Taylor
(Taylor, 1963), ta c6 mdi quan hé gitra U, do
chénh léch ap sudt gitta mat trwdc va sau dia va Uy
nhu (5) (6).

Usp = Uy(1 + 0.25f) (5)
AP = 0,5pfU3 (6)

Trong do: fla hé sd strc can ctia méi trueong.

Két hop biéu thirc (1), (4) va (6) ta tim dwoc
gid tri luc thé tich phu thudc vao hé s6 f, chiéu day
cda dia va van toc cuc b cia dong chay tai vi tri
Turbine theo cong thirc (7).

= _Fk__1 fy2 7
Si = Se ZpeUd )

Hé s6 cia ap luc day C: dwoce tim ra trong cong
trinh nghién ctru ctia Taylor (Taylor, 1963), theo
cong thirc (8).

_ f
t 7 (1+0.25f)2

(8)

3. Mo hinh hoa va kiém chirng mé hinh

DE so sanh va danh gia do chinh xac cta cac
mo hinh, tac gid da str dung 4 mo hinh co ban la: k-
€ Standard, k-e Realizable, k-w SST va Reynolds
Stress Model (RSM). M6 hinh k- Standard cho
hiéu qua tot, cwdong do roi trong dong chay dwoc
thé hién day da va ré rang & khu vuc xa vat thé
(Turbine). M6 hinh k-¢ Realizablela sy bién déi
ctia mo hinh k-g, n6 phu hop nhit doi véi treong
hop dong chay c6 dd nhiéu loan cao, phtrc tap. Mo
hinh k-w SST (Harrison et al, 2010; Bai et al,
2009) thuong dwoc st dung dé giai quyét cac bai
toan vé dong chay sat bé mat vt thé. M6 hinh RSM
(Cabezon et al., 2009) thwong dwgc st dung dé
mo phdng trong cac trwong hop moi trueong cod
mirc do phirc tap ratlom.

Ngoai trtr mé hinh RSM, gia thiét Boussinesq
dwoc str dung @€ lién két tensor Reynolds theo gia

tri trung binh (—puju;).

— ou, ou;| 2
-puu; = L+ —L |—= pkd;
pUU; “{axj ox J 3P%%  (9)

3.1. M6 hinh k-£ Standard

Trong mo hinh nay, sw chuyén déi nang lwong
va sw phan tan ro6i cia moi treong dugce thé hién
trong cac biéu thirc (10) (11).

d(pk)  0(pkU) 0 He Ok
+ =—|(u+=)=—| 0
at 0x; 0x; o/ 0x;

+pg — pe + S

d(pe) 6([)8%)_1( ﬂ)ﬁ £ _
ot T ox, _ax,-[“-"as ox;| T Ce13 PP

2
Cezp % + Se (11)

Trong do: S, Sela dai lwgng “nguén” bién déi
tuy thudc vao yéu cau cia mé hinh; Cy,, Cy, 12 cac
hé s6 clia phwong trinh; @ biéu dién sy tao nang
lwong r6i (production of turbulent Kinetic
energy), dai lwong nay dwoc xac dinh nhw (12)
(13).

2
_ 70U _ 1lpgfdu; | OUj 12
$ = ulfaxi_Zp E)xj+6xi (12)

2
He = pCM; (13)

3.2. M6 hinh k-£ Realizable

Mo hinh nay 1a sy bién doi ciia mé hinh k-g,
trong d6 sw chuyén doi cua ty 1é phan tan roi ¢
dwoc thé hién theo cong thirc (14).

d(pe) |, 9(pely) _ 9 He O _
ot Ox; - Ox; [( + 08) ax]] + pClSS( |
14

g2
PCaicyme t 0

€, =max[043,-|; n=5%; 5=
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1
kU,

C =
A+A

o

(16)

&

Trong dé: v, € la d6 nhét va dé phan tan réi
ctiia moi treedng; Ao, Asla hé sd cia mé hinh.

3.3. M6 hinh k-w SST
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Mo hinh nay dwoc phat trién bdi Menter
(1994) dva trén mo6 hinh k-w thong thuwdng nham
muc dich m6 phdng tai khu vuc sat véi bé mat vat
thé. Cong thirc chuyén do6i d6i véi k va e dwgce biéu
dién nhw cac cong thirc (17,18, 19, 20, 21, 22, 23).

d(pk) |, d(pkUy) _ 3 ( ﬂ)a_k > —
Apw) | ApwlUy) _ d_ He) 0o | pea s
at + 6x1- - 6x1- [( + G'k) axj] + P (18)
ok 0
pEW? +2(1 = F)p =TS8 4 DY+ S,
# = min(pgp, 10pfkw) (19)
+ 1 10k dw 44-10 (20)
Dw = max |:2p0'w_2wax]'axj"10 ]
pk 1
=== - 21
He w max[%,%] ( )

F; = tan(®}); 1 =

. ( N 500;1) 4pk (22)
min |max , )
0,090y’ py?w/’ 64,,D}%y?
FZ = tan((b%); q)z =
- 23
max [2 A ,502”] (23)
0,09wy " py“w

Cac hé s6 trong md hinh nay dwgc xac dinh
nhr sau: (=0.09, =0.072, a;=0.31, a=0.52,
O'W,1=0.5, O'W,2=0.856.

3.4. M6 hinh RSM

Trong mo6 hinh ndy, méi thanh phin cda
tensor Reynolds dworc tinh todn theo cong thirc
(24):

a(pul{u,'{) 6(pUju{u,'{) F] au;ul’{
ae T ox;  ox; \F oy, + PP —
— 24)
3 peouluy, (
pej + g(;ﬁ#) + Dk
e[ 2
Dy = —Cip. [u{u}c - g"ikk] -G [(PSOkk +
2 25
Cir) — 5 0uc(pgo — C)] (25)
6(pUju{u,'{)
Cir = ox, C=-Crk (26)
—oU, ——oU, Ou, Ou,
_ , i_ 2 i
g‘)[k u/ k ax‘ Ll’. /8x 81/( Vaxj 8x
2
€ij = gélja (27)

Trong d6: ¢;=0.8, C=.6, (;=0.09, k=0.4.

3.5. M6 hinh hoad

DE kiém chirng do tin ciy cia mo hinh va cac
két qua tinh toan, tac gia da st dung cac sé liéu do
thuc nghiém vé sw bién doi van téc (velocity) cta
dong chay va cwong do réi (turbulent intensity)
ciia mdi treong trong cac cong trinh nghién ctiru
cia (Harrison et al, 2010; Myers and Bahaj,
2010). Thi nghiém nay dwgc mo6 ta nhw sau: Trong
mot kénh din diy nwéc, kich thuwéc
21x1.36x0.3m, nguwoi ta tién hanh dit mot dia kim
loai duc 16 (tao modi truomg x6p) duwdng kinh
D=0.1m, chiéu day 1mm. Vi tri dit dia cach dau
vao clia kénh dan 20 lan duwdng kinh dia (20D),
van toc dong chay tai ddu vao cia kénhla 0.3 m/s,
cwong do roi I=5%. Dong chay sau khi qua dia x0p
sé bi bién do6i van toc, ngwoi ta tién hanh do sw
bién ddi nay bang phwong phap ADV (Acoustic
Doppler Velocimetry), do sai s6 clia phép do la
1%. Do sw gi¢i han vé toc do xtr ly clia may tinh,
d6ng thoi trong cac phép do thue nghiém, két qua
do chi dirng lai & vi tri 20D ding sau Turbine, nén
trong mo hinh s8, chung tdi chi st dung kénh dan
c6 kich thuéc 5x1.36x0.3m (Hinh 1a), con lai cac
thong s6 khac déu giéng véi thi nghiém ciia nhom
tac gia ké trén.

Trong mé hinh s8, mién tinh toan dwoc bao
phi béi mot lwdi ciu truc “Hexahedral” véi
16867840 phin ti, trong d6 viing biéu thi Turbine
dwoc lam min véi mat do cao, kich thude cac phan
tl lwdi trong viing nay twong (ng véi chiéu day
cia dia (1mm) (Hinh 1b). Cac diéu kién ban dau
ctia mé hinh s6 nhw sau: diéu kién doi xirng duoc
ap dung cho mit trén va hai mit bén ctia kénh dan,
mat ddy cua kénh dwoc ap dung diéu kién c6 do
nham. Tai d4u vao cua kénh dan, van tdc ciia dong
chay va cwong do réi cé dang profil dwoc xac lap
dwa trén mdéi quan hé thwc nghiém dwoc rat ra
trong nghién ctru ctia Harrison et al. (2010):

Uy = 250" In(55) + 4;
(28)
k=2120%e = ¢34 EE

2 ’ s !

Trong dé: U 1a strc can van tdc trong kénh
U'=0.00787 m/s; A 1a hang s6 A=0.197; z 1a chiéu
cao kénh dan, m; v 1a @6 nhét dong hoc, m?/s; Ula
van toc trung binh cia dong chay, m/s; €,=0.09 va
[1a chiéu dai dac treng cta xody, m.
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Cac mo phéng dwoc thyc hién trong chwong
trinh ANSYS FLUENT, két qua cho thiy, profil dau
vao cda van toc va cwong do roi trong mo phong
s6 (Num) trung khép véi cac s6 liéu do thuc
nghiém (Exp) (Hinh 2).

3.6. Két qua mé hinh hod

Két qua biéu dién sw bién do6i van tdc cla
dong chay va cwong do roi cia méi treong doc
theo truc trung tam ctia Turbine (Hinh 3) va cac

3
X w
2.5 NI]EI
2 L
[}
= 15 F
1 -
05 F

0
0 04 08
U/u,,

wott

profil truc ding (Hinh 4), dwoc so sanh truc tiép
trén cung mot biéu do véi cac so liéu thue nghiém.

Trén Hinh 3 va Hinh 4 biéu dién profil ctia van
tdc va cuwdng do roi dang sau, doc theo truc trung
tam ctia Turbine (x/D=0 la vi tri cGa Turbine). Qua
hinh vé cho ta thdy, tir vi tri x>15D két qua mo
phéng (Num) ctia 3 mo hinh k-¢ Standard, k-w SST
va Reynolds Stress Model (RSM) gén trung khép
voi két qua thue nghiém (Exp). Trong khi d6, két
qua cia mo hinh k-e Realizable c6 sw sai léch

0 005 01 015
|

Hinh 2. Profil theo chiéu thang ding ctia védn téc (hinh trdi) va cuong do réi (hinh phdi) tai ddu vao cia kénh.

1

0.9
0.8
0.7
0.6

U,
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0.4
0.3
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Hinh 3. Profil vdn téc (a) va cwong do réi (b) doc theo truc trung tdm ctia Turbine (x=0 la vi tri ctia Turbine).
So sdnh giira két qud thuwc nghiém va két qud mé phéng s6 dworc thuc hién véi nhiéu Turbulence models.
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twong doi thip so vé&i thye nghiém. D6i véi profile
theo chiéu thang ding, trén Hinh 4 cho thiy tir
khoang cach x > 7D tinh tir vi tri ctia Turbine ca 4
moé hinh déu cho két qua twong ddi gin véi thuc
nghiém. Tuy nhién, tai khoang cach x < 4D, c6 sw
sai léch twong déi gitra két qua mo6 phong ciia 4 mo
hinh va thuc nghiém. Nguyén nhan ctia sy sai léch
nay da dwoc chi ra trong cac nghién ctru cda tac
gid Harrison et al. (2010). Theo cac tac gia nay,
trong phwong phap “dia truyén dong” ludn ton tai
mot sai s6 nhit dinh khi mo phong trirong van toc
tai khu virc ngay sat phia sau Turbine. Doc theo
truc trung tim cua Turbine (z/D=1.5), sai s

twong doi 16n nhat gitra két qua mo phong s6 va
thuc nghiém déi véi van toc va cueong do roi twong
rng cia cAc mo hinh dwoc thé hién trong Bang 1.
S6 liéu trén trén Bang 1 vé sai s6 twong d6i cia cac
mo hinh cho thdy, mé hinh k-e Standard cho két
qua tot nhat, sai s6 1a nho nhit so véi cic mo hinh
con lai. Ching ta c6 thé thiy rang, tai khu virc gan
sat voi Turbine (x=3D), nang lwong dong hoc cua
dong chdy dwoc thé hién trong moé hinh k-e
Standard 16n nhiéu so v&i cdc mo6 hinh con lai
(Hinh 5a, 6¢, 7¢). Cac thong s6 khac ciing thé hién
sw noi troi ciia mo hinh k-¢ Standard so v&i cac mé
hinh khac (Hinh 5, Hinh 6, Hinh 7).

3 3 —
25 {25} .
2| {2} 1
15 | {15} -
1| {1} -
0.5 F {05 | .
U ﬂ i i
040608 1 1.2 040608 1 1.2 040608 1 1.2 040608 1 1.2
Ui, /U, Ui, /U,
3 1] 3 T 1] ]
25 § 25 I, 2 -
2| n 2| - -
ZD15 | - 15 | 1 .
1k 76— 1t - -
0.5+ § 0.5 + - -
ﬂ | ﬂ e | L

0 040202 0 010203 0 010202 0 0102 03

Exp =
RSM -
S5T k-w

Standard k-e
Realizable k-g

Hinh 4. Profil theo chiéu thdng ditng cia vdan téc (hinh trén) va cwong do réi (hinh dwdi) tai cdc vi tri:
a) x=4D, b) x=7D, c) x=11D, d) x=15D

Bdng 1. Sai sé twong do6i lon nhdt cia van toc (Eu=(U-Ueyp)/Uexy) va cwong dé réi (Ei=(I-lex)/lexy) tai
vi tri x=4D, z=1.5D.

Models k-£ Standard k-& Realizable k-w SST RSM
Eu (%) 19 17 18 28
Ei (%) 14 38 48 27
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Hinh 5. Cdc thong sé ddc trung doc theo truc trung tdm ctia Turbine: Kinetic enerqy [m2/s?] (a),
dissipation of kinetic energy [m?/s3] (b), turbulent dynamic viscosity [kg/m.s] (c) va production of the

kinetic energy [kg/m.s3] (d) ctia nhiéu mé hinh khdc nhau (x=0 la vi tri ctia Turbine).
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Hinh 6. Ndng lwong déng hoc tai mdt phang x-z ctia 4 mé hinh: RSM (a), k-w SST (b), k-& Standard
(c) va k-& Realizable (d).
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Hinh 7. Sw sdn sinh ndng luwong déng hoc tai mdt phdng x-z dwoc thé hién trong cdc mé hinh: RSM
(a), k-w SST (b), k-e Standard (c) va k-e Realizable (d).
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4.Két ludn

Dwa trén cac két qua nghién ctru thu dworc, ta
nhan thdy rang mai treong réi ¢d tic ddng rat lom
dén sw hinh thanh cac xody ctia dong chdy dang
sau Turbine. D6i v&i cadc mo hinh duoc st dung, ta
thay khéng c6 sw khac biét nhiéu trong khu vue xa
Turbine. Tuy nhién, ching ta thdy rang k-
Standard cho két qua tdt nhét, sai s6 twong d6i so
vGi thue nghiém la nhé nhat. M6 hinh k- Standard
cho ta mot sw san sinh nang lwong dong hoc rit
manbh tai vi tri ngay sat Turbine, trong khi cAc mé
hinh khac khong thé hién rd nét. Diéu nay dan dén
kha nang hoa tron rat tét déi véi moi truedong roi,
lam gia ting kha nang phuc hoi van téc cia dong
chdy dang sau Turbine. Cang vé gan vi tri cla
Turbine, ta thiy sw khac biét gitra cic mé hinh la
dang ké. O’ khu vure tinh tir khodng cach x<4D dang
sau Turbine, ta thay cé su sai khac twong déi, thé
hién qua cac gia tri sai s6 gitta m6 phdong va thuc
nghiém. Mic du vy, nhw da phan tich & trén vé sw
han ché ctia phwong phap “dia truyén dong”, sw
sai léch nay la khéng thé tranh khai. Diéu nay, doi
héi can phai c¢é cac nghién ciru b sung dé hoan
thién mé hinh.
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ABSTRACT

Comparing the effectiveness of various turbulent models in simulating
the flow behind a tidal turbine

Thinh Van Nguyen
Faculty of Oil and Gas, Hanoi University of Minning and Geology, Vietnam

Nowadays, the climate changing intensified due to the over-use of fossil fuels such as coal and
petroleum and petroleum-based products has become a major concern which urges human beings to find
out alternative resources of energy to adapt for their needs with less impacts on the environment. Among
those, exploiting and using the energy extracted from tidal currents are of particular interest. However,
to get the best out of tidal energy, it requires several studies to construct and develope appropriate
equipments and facilities to optimize the convertion of these sources of energy into other energies. Along
with other research methods, numerical simulation proves to be an appropriate option. Furthermore,
saving time and computer resources during computational calculations is crucial and deciding, thus, the
authors aim to develop a realiable and reasonable model to solve the problem. In this article, we present
a numerical method to investigate the flow behind a tidal turbine with a comparision between typical
turbulence models such as k-e Standard, k-& Realizable, k-2 SST and Reynolds Stress Model (RSM) and the
commercial code ANSYS FLUENT. Results indicate that the k-& Standard is quite a simple model capable
of instroducing satisfying results in the aspect of simulating velocity and turbulence intensity at the
downstream of a tidal turbine from a distance greater than 5D (diameter of the turbine). This is especially
important to simulating multiple turbines allocated in a region of interest.



