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Tém tit - MO phong khi dong hoc déng vai trd quan trong trong
qué trinh nghién ctru, thiét ké 6 0, bén canh cac thi nghiém dugc
thyuc hién trong ong khi dong. Trong do, d chinh x4c cua ket qua
mo6 phong va yéu cu vé tai nguyén tinh toan phu thudc rat 16n
VA0 QU4 trinh chia luéi. Chat lwong Iudi bi anh huong boi nhidu
yéu t5, trong d6 co loai phan tir ludi dwoc sit dung. Trong nghién
ctru ndy, bén loai Iugi phi cdu tric, bao gdm Poly-Hexcore,
Hexcore, Polyhedral va Tetrahedral dugc st dung dé danh gia dac
tinh khi dong hoc ciia m6 hinh xe DrivAer Fastback thong qua
phuong phap mé phong sb. Cac théng sb ciia qua trinh chia ludi
khi sir dung bdn loai ludi trén dugc phan tich va danh gia. Két
qua md phong sb ciing duge so sanh v6i két qua thyc nghiém dé
danh gia do chinh xéc giira cac loai ludi dugc st dung. Két qua
cho théy, loai lu6i Poly-Hexcore 1a phi hop nhét dé sir dung cho
qua trinh mo6 phong khi dong hoc 6 t0.

Tir khéa - Khi dong hoc 6 t6; CFD; DriAver; Chia ludi.

1. Pat van dé

Trong nganh cong nghiép 6 t6 hién nay, dong luc hoc
chat long tinh toan (Computational Fluid Dynamics —
CFD) da tro thanh cong cu khong thé thay thé trong quéa
trinh thiét ké 6 t6. Cong cu nay duoc sir dung song song

cung véi viée thi nghiém trong ham khi dong, dé danh gia
cac ddc tinh khi dong hoc ctia xe. Phuong phdp nay déc biét
6 ¥ nghia trong giai doan dau phat t trién cac mau xe moi,
Vi tai thoi diém nay chua c6 mot mau xe thuc té nao thuc
su duge ché tao phuc vu cho viéc thur nghiém. Dong thoi,
tai giai doan nay, co rat nhiéu thiét ké mau xe dugc dé xuét
va can dugc danh gia, do vay viéc sir dung phuong phap
CFD giup cac nha san Xuét ¢ thé rat ngén chu ky phat trién
clia cdc mau xe méi, giam chi phi, tir 6 lam ting tinh canh
tranh ciia san pham [1].

Phuong phap CFD dugc thyc hién dua trén viéc roi rac
hoa cac phuong trinh chi dao cua dong chay, thu dugc hé
phuong trinh dai sb cua cac dai luong dong chay. Sau do,
hé phuong trinh nay dugc giai dé xéac dinh cac gia tri can
thiét tai cac dlem ludi cu thé, Do vay, dé thyc hién viéc mod
phéng CFD, mién tinh toan cén duoc roi rac hoa thanh tap
hop cac phan tir ludi. Po chinh xac cua két qua tinh toan
va kha nang héi tu trong qué trinh mé phong CFD phu
thudc rat nhiéu vao chit lwvong cua ludi. Mot ludi tinh toan
duoc goi 1a tot khi né co thé bit duge chinh xac cac hién
tugng quan trong ciia dong chay, nhung thoi gian tinh toan
phai chap nhan duoc [2].
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Ludi tinh toan trong phuong phap CFD c6 thé 1a loai
cAu trac hodc phi cau tric. Ludi cau tric co uu diém la
chét luong lu6i tot, d& kiém soat, giup 1oi giai hoi tu
nhanh hon va tiéu tén bd nhé it hon. Tuy nhién, no6 chi
phti hop véi cac bai toan ¢6 hinh dang don gian, vi rat kho
dé bat chinh xac cac bé mat cong trén cac hinh dang vét
thé phirc tap. Chinh vi vay, d6i v6i mo phong khi dong
hoc 6 t6, do hinh dang 3D phirc tap cta nd, ludi phi cau
tric thuong duoc uu tién sir dung. Ludi phi cdu tric
thuong st dung loai phﬁn tor lwdi tor dién hoac luc dién.
Trong cac cong cu md phong CFD, ludi phi cu tric
thudng dugc chia ty dong, trong d6 sir dung céc phén tr
lang tru dé bat dwgc day du dong chay & 16p bién gan vat
thé, phan con lai cia mién tinh toan duogc lap day béi cac
phan tir ludi tir dién. Mic du, phuong phap nay don gian
hoéa viéc chia ludi, tuy nhién, d chinh xac cua 161 giai
van con 1a mot van dé dang lo ngai. Dé khic phuc han ché
nay, cac nha nghién ctru da tinh chinh va tang mat d¢ ludi
tai cac khu vyc quan trong trong mién tinh toan. Tuy
nhién, viéc tang sb lwong phan tir ludi khong chi ting thoi
gian tinh todan ma con lam téng chi phi tinh toan [3].

Nam 2005, mot k¥ thudt chia ludi méi da duge phat
trién trong moé phong CFD, va duoc goi 1a ludi Hexcore
[4]. Loai ludi nay sir dung céc phan tir luc dién dé lap day
mién tinh toan, trong khi cc phan tir hinh lang try van dugc
str dung tai ving 16p bién. Ving chuyén tiép giita phan tir
luc dién trong mién thé tich tinh toan va ludi ling tru & 16p
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bién duoc lip day bang cac phan tir tir dién. Loai ludi nay
Iam ting d6 chinh xac va tin cdy cua 10i giai s6 CFD.

Tuy nhién, luéi Hexcore van ton tai mot nhuoc diém
16n, @6 1a viéc st dung s6 lugng 16n phan tir tir dién tai
ving chuyén tiép, diéu nay lam ting thoi gian tinh toan, s6
luong bo nh¢ va dung lugng luu trir. Nham khic phyc van
dé nay, tir nam 2010, cac phan tir da dién (polyhedral) bat
dau duoc sir dung trong qua trinh chia ludi trong phan mém
CFD [4]. Ludi da dién ¢6 wu diém 1a giam dang ké sé lwong
phan tir, tir d6 giam viéc sir dung b nhé va thoi gian tinh
toan. Tuy nhién, né ciing c¢6 nhugc diém vé do chinh xac
cuia 10 giai, tvong tu nhu phan tir tir dién, doi hoi ching ta
phai tang mat d¢ ludi tai cac cac vung quan trong hodc
vung l6p bién, va do vay lam tang chi phi tinh todn.

Dé khéc phuc nhimng ton tai ciia cac loai ludi noi trén,
gan ddy hang phan mém ANSY'S da gi6i thidu mot ky thuat
chia luéi hybrid méi, dugce goi 1a ludi Poly-Hexcore hoac
lu6i Mosaic [5]. Phuong phép nay sir dung céc phan tir luc
dién trong phan 16n mién tinh toan, va cac phan tir ling tru
tai ving 16p bién. Dé tang chat lugng ludi, cic phan da dién
nhiéu mat dugc st dung tai ving chuyén tiép giira hai loai
ludi trén, do d6 giam duogc dang ké s6 lugng phan tir ludi.
Mot sb nghién ctru trén cac vat thé c6 hinh dang don gian
da cho thay nhiéu wu diém cta lugi Poly-Hexcore so véi
céc ludi phi cdu tric khac.

Tir cac phan tich & trén cho thiy, chi phi tinh toan va
két qua ciia quéa trinh mé phong CFD noi chung, trong d6
¢6 md phong khi dong hoc 6 t6 phu thudc rat 16n vao loai
ludi phi cAu tric duoc st dung. Chinh vi vy, nghién ctru
nay hudng dén viéc danh gia anh huéng chi tiét cua bén
loai lu6i phi ciu triic, gdm: ludi tir dién (tetrahedral), luGi
da dién (Polyhedral), ludi Hexcore va ludi Poly-Hexcore
dén qué trinh dénh gia ddc tinh khi dong hoc mé phong
thong qua phuong phap CFD. Cac md phong CFD dugc
thuc hién trén mé hinh xe DrivAer dang dudi ludét, béng
phan mém thuong mai ANSYS Fluent 2021. Cac thong sb
clia qua trinh chia ludi, vi du nhu thoi gian chia luéi, s6
luong phan tir ludi, bd nhd RAM sir dung... cta timg loai
lu6i s& duge thao ludn cu thé. Bén canh do, két qua mo
phong khi dong hoc cua xe mé hinh khi sir dung bén ki
thudt chia ludi noi trén ciing s& dugce trinh bay chi tiét.

2. M6 hinh mé phéng s6
2.1. M6 hinh xe DrivAer

M0 hinh xe DrivAer dugc dé xuat boi Truong Pai hoc
Ky thuit Munich [6]. Khac v6i nhitng mo hinh xe tham
chiéu khac thuong dwoc don gian héa dé thuan loi cho qua
trmh nghlen ctru, mo hmh xe DrivAer nay co bé mat ngoai
gén gidng v6i xe thuce té, vi nd duge xay dung dua trén hai
loai xe hang trung dién hinh 12 Audi A4 va BMW 3 series,
v6i ba kiéu dudi xe khac nhau (Fastback, Notchback va
Estateback). Céac kiéu dudi xe nay déc trung cho cac mau
xe du lich thuong gap trong thuc té. Cac thi nghiém trong
dudng ham gié trén mau xe nay duoc thuc hién va dugc
cong bd rong rii. Sau khi duoc gi6i thiéu, mau xe tham
chiéu DrivAer nhanh chéng trg thanh tiéu chuan méi cho
viéc nghién ctru khi dong hoc 6 t6 du lich, va dan thay thé
cho viéc str dung cac m6 hinh don gidn hoa, vi du mé hinh
xe Ahmed hodac MIRA.

Trong nghién ctru nay, mé hinh xe DrivAer dang dudi
luét (Fastback), véi gam xe tron nhin duogc st dung. Kich
thudc clia xe dugce gioi thiéu trén Hinh 1, v6i chidu dai (L),
chiéu rong (W) va chiéu cao (H) twong tmg 14 4613 x 1753
X 1418 mm.

1418 mm

2786 mm

L=4613 mm

Hinh 1. Kich thwdc mé hinh xe DrivAer Fastback
2.2. Mién tinh toan

Mién tinh toan cua dong chay qua mé hinh xe DrivAer
dugc gidi thiéu trén Hinh 2. Kich thuéc mién tinh toén nay
phai dugc xem xét cin than, dé co thé md phong chinh xac
cac hién tugng dong chay, dong thoi dam bao mot chi phi
tinh todn phu hop. Mit trude cua viung tinh toan dugc xem
nhu diéu kién bién véan tdc dau vao (velocity inlet), mat sau
ctia n6 1a diéu kién bién ap suat dau ra (pressure outlet).
Mit duéi ciia mién tinh toan duoc xem nhu mat dat, voi
diéu kién bién 1a tuong rén (wall). Piéu kién bién nay ciing
duogc ap dung cho bé mit mé hinh xe, va cic mit bén cua
mién tinh toan.

OUTLET
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Hinh 2. Mién tinh todn ciia bai todn mé phéng
2.3. Phwong phdp chia lwoi

Nhu d trinh bay trong phin trude, mé hinh xe DrivAer
co bé mat hinh dang phuc tap, doi hoi phai st dung céc loai
ludi phi ciu trac khi thyc hién mo phong CFD. Bé danh
gia anh huong cia cac loai ludi phi cdu trac dén qua trinh
moé phong khi dong hoc cua xe, bdn loai ludi phi cdu triic
khac nhau, g(“)m: ludi ti dién (Tetrahedral), ludi da dién
(Polyhedral), ludi Hexcore va ludi Poly-Hexcore dugc sur
dung théng qua phan mém ANSYS Fluent [7]. Dé lya chon
cac thong so thiét 1ap cho qua trinh chia ludi, cling nhu
danh gid sy chinh xdc cua m6 hinh mé phong, viée kiém
tra su phu thudc két qua mod phong vao sb luong ludi s&
duogc thuc hién. Ludi Poly-Hexcore véi cac thiét 1ap khac
nhau dé tao ra 05 truong hop véi cac $6 luong ludi lan luot
124,6;7,5;9,3; 11,4 va 15,1 triéu phan tir. Hinh 3 cho thay,
sy phu thudc hé s6 can khi dong Cp cua xe DrivAer
Fastback, thu dugc tir moé phdéng thong qua phan mém
ANSYS Fluent, vao s lugng phan tir luéi. Két qua trén
Hinh 3 cho thdy, su thay ddi hé s6 can Cp cua xe 1a khong
dang ké khi s6 lugng ludi vugt qua 9,3 tridu phan tir.
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Hinh 3. Sw phu thuge ciia hé s6 cin Co vdo s6 liwong phan tir
luoi dang Poly-hexcore

Tir két qua thu duoc trén Hinh 3, cac thong s6 thiét 1ap
cho viéc chia ludgi Poly-hexcore twong tng véi truong hop
9,3 triéu ph?ln tir s€ dugc sir dung chung cé cac loai ludi
con lai, gém ludi Hexcore, Polyhedral va Tetrahedral.
Trong tAt ca cac truong hop, ludi thé tich duoc tao ra dua
trén ludi bé mit ban diu. Cac loai luéi Tetrahedral,
Hexcore va Poly-Hexcore déu dugc tao ra tir cac phan tir
lugi bé mat dang tam giac bac cao, trong khi d6 ludi
Polyhedral lai st dung cac phan tir luéi bé mat dang da
giac. Kich thudc 16n nhét ciia cac phan tir ludi trén bé mat
than xe va banh xe lan luot 13 50 mm va 30 mm, va kich
thudc tdi thiéu ciia phan tir Iudi 1a 1,5 mm (Hinh 4). Trong
khi d6, cc phan tir luéi tai cac bé mét bao quanh ving tinh
toan c6 kich thudc téi da 1a 500 mm.

Hinh 4. Ludi bé mdt duwoc tao ra trong mién tinh todn

Hinh 5. Cdc viing lam min luéi xung quanh than xe duoc
tao thanh tir bé mat ngodi cia no

DPé mo phong chinh xac cac hién twong dong chay, dic
biét 1a ving g?ln mo hinh xe va vét hut sau xe, ludi tai cac
khu vuc nay thuong dugce 1am min. Trong nghién ctru nay,
cac vung ludi min xung quanh than xe duoc tao ra thong
qua cong cu chia ludi cua phan mém ANSYS Fluent, véi
phuong phap offset tir bé mat than xe (Hinh 5). Phuong
phép nay tao ra cac ving khdng gian bam sat hinh dang
ngoai cua xe, va dugc phong to theo nhiing ty 1¢ nhat dinh.
Cu thé, bon vung ludi min quanh xe duoc tao ra, voi kich
thudc phan tir ludi lan luot 1a 12 mm, 24 mm, 48 mm va
96 mm. Vung 16p bién xung quanh bé mit xe bao gom
05 16p, voi chiéu cao cua 16p thir nhat nim sat bé mit xe
¢6 d6 16n 1a 0,01 m, twong ung vai gia tri y* = 200. Trong
thyc té, dé mo phong chinh xac cac dic tinh dong chay, mo
hinh réi k-® SST doi hoi gia tri y* < 1. Tuy nhién, diéu nay
s& lam tang dang ké s6 luong ludi, dan dén ting thoi gian

va tai nguyén tinh toan. Trong khi d6, nghién ctru nay tap
trung chu yéu vao viée so sanh anh huéng cua cac loai ludi
khac nhau dén dic tinh khi dong hoc cia 6 t6, do vay gia
tri y* nhu trén ¢ thé chép nhéan duoc.

Viéc chia ludi dugce thyce hién trén may tinh véi 20 nhan
tinh to4n CPU va 16 GB RAM. Bén truong hop lugi phi
céu trdc duogc tao ra trong phin mém ANSYS Fluent va
duoc biéu dién nhu trén Hinh 6.

Hinh 6. Cdc loai lwdi: (a) Ludi Tetrahedral;
(b) Luoi Polyhedral; (c) Luoi Hexcore, (d) Luoi Poly-Hexcore

Céc dac diém cia qua trinh chia ludi cho bdn loai lugi
dugc biéu dién trong Bang 1. Cac két qua cho thdy, trong
truong hop sir dung ludi da dién (Polyhedral), s6 phan tir
ludi tao ra 1a it nhat (8.523.087 phan tir); st dung ludi tr
dién (Tetrahedral), s6 phan tir ludi nhiéu hon gip 4 lan
(35.489.829 phan tir); str dung ludi Poly-Hexcore, s6 phan
tur ludi it hon ~50% so v6i viée st dung ludi dang Hexcore.
Diéu nay 1a do ludi Poly-Hexcore sur dung cac phan tir lugi
da dién tai vung chuyen tiép, do vay c6 thé giup giam duoc
khoang 60% so phan tur ludi so voi viée st dung phan tr tir
dién tai ving chuyén tiép trong lu6i Hexcore. Twong ty,
cac phan tir ludi ling try trong ving 16p bién cua ludi Poly-
Hexcore cling it hon khoang 40% so v6i luéi Hexcore.

Xét vé& mure d6 sir dung bo nhd RAM trong qué trinh chia
ludi, két qua cho thiy, lugi Poly-Hexcore tiéu ton it bo nhé
RAM nhit (13,08 GB), trong khi d6 ludi tr dién
(Tetrahedral) Ia nhiéu nhat (14,03 GB). Tuy nhién, mic do
tiéu ton RAM cua bbn phuong phap chia lu6i ké trén khéng
¢6 sy khac biét qua lon. Nguoc lai, néu xét vé thoi gian chia
ludi, loai ludi Hexcore can it thoi gian nhat (88,35 pht),
nhanh hon khoang 20% so v&i luéi Poly-Hexcore. Diéu nay
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1a do viéc tao ra cac phan tir lu6i da dién nhidu mat tai ving
chuyén tiép trong ludi Poly-Hexcore can tiéu tén nhiéu thoi
gian hon. Trong khi d0, hai loai luéi da dién (Polyhedral) va
ludi tir dién (Tetrahedral) lai tiéu t6n nhiéu thoi gian chia
ludi nhat, ddc biét ludi Tetrahedral can thoi gian gip khoang
ba lan so véi luéi Hexcore (216,95 phit).

Bing 1. So sanh qud trinh chia ludi véi cdc kiéu hw6i khéc nhau

séigi | Bonhé | Théigian | o
Loai luéi CPU RAM sir chia ludi ha E tir
dung (GB)| (phay | P
Poly-

Hexcore 20 13,08 106,75 9.351.069
Hexcore 20 13,20 88,35 19.446.950
Polyhedral 20 135 153,55 8.523.087
Tetrahedral 20 14,03 216,95 35.489.829

2.4, Thiét lgp cic thong s6 mé phong

biéc tinh khi dong hoc ctia md hinh DrivAer Fastback
v6i bdn truong hop ludi phi cu trac khac nhau duge md
phong thong qua bo giai ANSYS Fluent 2021. M6 hinh rbi
k - ® SST dugc st dung vi n6 can béng duogc gitra do chinh
xéc cua 101 giai va thoi gian tinh toan. M6 hinh rdi nay bo
sung thém phuong trinh dong nang rdi k va tiéu tan rdi o
dé khép kin hé phuong trinh [8].

Phuong trinh dong nang rdi k va téc do tiéu tan riéng o

c6 dang nhu sau:
LA[AL
ox; | G, ) OX.

[

o + oo |
x|\ o, Jox, |
)

Trong d6, p, Ui 1an lugt 1a khdi lugng riéng va céc thanh
phé‘ln vén tdc cua khong khi; Gi, Y; 1a toc d6 hinh thanh va
tiéu tan cua dong nang rdi k, va o; Si 1 cac s6 hang nguon;
W VA Lt lan luot 1a hé sb nhét dong luc cua chét long va hé
s nhét rdi; oi 1a sd Prantl r6i.

+G, -Y, +S,

1)

0 0
a(Pk) +67xi(PkUi):

5005 (pou)=

3. Két qua va ban luin

Mb hinh rdi k-o SST duoc sir dung & ché do dimg dé
mo phong dong chay qua 6 t6. Gid trj van toc dau vao duoc
thiét 1ap 12 16 m/s, dya trén gié tri dwoc st dung trong thuc
nghiém tai tai liéu [6]. Pidu nay cho phép so sanh cac két
qua dat duoc tir md phong trong nghién ctru ndy vai cac két
qua thu dugc tir thye nghiém trong tai liéu [6]. Hinh 7 cho
thdy phan bd hé sé ap sut Cp giita bon loai ludi va két qua
thuc nghiém duoc trich xudt tir tai lidu [6] tai mat phang
dbi xung cua xe. vé co ban, sy phan bb hé sb ap suét Cp
ctia bdn loai ludi 1a gin nhu twong ddng véi nhau. So véi
két qua thyc nghiém, hé sé ap suat Cp giita moé phong va
thyc nghiém co6 sy sai 1éch dang ké tai vi tri chuyén tiép
gilta nap capot va kinh chan gi6 (Hinh 7a). Trong khi do,
su phan bd hé s6 Cp & mit dudi than xe gan nhu giong nhau
gitra mo6 phong va thuc nghiém (Hinh 7b).

Hinh 8 biéu din h¢ s6 can Cp dugc x4c dinh tir bén
truong hop ludi khac nhau va dugc so sanh véi két qua thuc

+G,-Y, +S,+D,

nghiém tir tai liéu [6]. Két qua chi ra rang, truong hop mo
phong sir dung ludi Poly-Hexcore cho hé sb can gan khop
voi gia tri thuc nghiém nhét. Trong khi d6, d chénh léch
hé sb can giita mé phong va thuc nghiém khi sir dung luéi
Tetrahedral 12 16n nhat.

T T T T < T T J T
1.0 Poly-hexcore
Hexcore
Polyhedral
05 i Tetrahedral i
i ¢ Experiment
a 0.0
(6]
-0.5
1.0 H ' -
1 1 1 1 1 1 1 1 1

x [m]
(@)

1.5 T T T T T T T T T

Poly-hexcore
+ Hexcore
1.0
; Polyhedral

Tetrahedral

¢ Experiment

0.5 ft

05 00 0.5 1.0 15 20 25 3.0 35 40
x [m]

(b)
Hinh 7. Phdn bé hé s6 dp sudt Cp tai mdt phing doi xing ciia
0 6. (a) mat trén cua 6 t6; (b) mdt dwoi cua 6 t6

0.30 : : . r

0.25
0.20
S o015
0.10

0.05

0.00

Experiment Poly-hexcore Hexcore

Polyhedral Tetrahedral

Cic loai lwéi

Hinh 8. Hé s6 cdan Cb khi sir dung cdc loai ludi khdc nhau

Hinh 9 biéu dién phan bd van téc va duong dong tai
ving vét hut phia sau xe trong bén truong hop ludi khac
nhau. Két qua cho thdy, trong tit ca cac truong hop ludi,
mot cip xody quay nguoc chidu xuat hién trong ving vét
hat phia sau xe. Khi cac loai ludi Poly-hexcore, Hexcore
va Polyhedral dugc sir dung, cac xody nay kha twong ddng
v6i nhau. Trong d6, hai xody gan nhu ddi xtimg nhau, xody
trén 16n hon so véi xody dudi (Hinh 9a-c). Trong khi do,
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vo6i truong hop ludi Tetrahedral, xody dudi 16n hon xoay
trén va c6 xu huéng dich chuyén ra xa hon so v6i mit sau
ctia xe. Chiéu dai vét hat trong truong hop niy ciing ngan
hon so véi cac truong hop ludi khac (Hinh 9d). Diéu nay
¢6 thé 1a nguyén nhan dan dén hé sé can khi dong ciia xe
trong truong hop sir dung ludi Tetrahedral thap hon déng
ké so v6i cac truong hop con lai.

| .
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Magnitude Velocity:
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Hinh 9. Cdu triic viing vét hiit phia sau xe DriAver Fastback
trong cdc truong hop lwdi khac nhau

ving dong ning rdi ¢6 cudng d6 16n hinh thanh tai phan
dudi trong vung vét hit khi st dung ludi Tetrahedral (Hinh
10d). Piéu nay twong duong véi mot xody 16n tai ving nay
(Hinh 9d). Trong khi d6, sy phan b dong ning rdi véi ludi
Poly-hexcore va Polyhedral kha twong dong nhau (Hinh
10a, 10c), cuong do cua no cling giam khi so sanh voi hai
truong hop ludi con lai (Hinh 10b, 10d).
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Turbulent Kinetic Energy:
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Hinh 10. Phdn bé dgng ndng réi phia sau xe véi cdc trong hop

lwoi khac nhau

Cudi cung, su phan bo hé sO ma sat trén bé mat xe

Hinh 10 biéu dién dong ning rdi thu dugc trong ving
vét hut phia sau xe trong bon truong hop ludi khac nhau.
Cuong d6 cua dong nang rdi lién quan dén viée hinh thanh
cac ving xody bén trong vét hit. Két qua cho thiy, mot

DrivAer khi sir dung bén loai ludi khac nhau duge biéu
dién trén Hinh 11. Két qua cho thdy khong c6 sy khac nhau
dang Kké vé su phan bd hé s6 ma sat bé mat trén xe khi mo
phong vé6i bdn loai ludi khac nhau.
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(d) Tetrahedral
Hinh 11. Phdn bé hé s6 ma sdt bé mdt trén xe véi cdc truong
hop ludi khac nhau

4. Két luin

Bén loai lu6i phi cdu truc 13 Poly-Hexcore, Hexcore,
Polyhedral va Tetrahedral dugc sir dung dé danh gia dic tinh
khi dong hoc ctia mé hinh xe DrivAer Fastback. Cac két qua
chia luéi va mo phong thong qua phan mém ANSY'S Fluent
chi ra rang, loai ludi Poly-Hexcore 1a phii hop nhat, vi ¢6
thoi gian chia ludi, dung luong sir dung RAM va s6 phan tir
lui tot hon khi so véi cac loai ludi con lai. Hé s6 can Cp cla
mo hinh xe khi sir dung loai ludi nay ciing gan véi gia tri thu
dugc tir thue nghiém nhét. Viéc phan tich truong dong chay
tai ving vét hiit phia sau xe ciing chi ra sy twong ddng gitra
ba loai lugi Poly-Hexcore, Hexcore va Polyhedral. Trong
khi d6, loai ludi Tetrahedral tiéu tén nhidu tai nguyén chia
ludi nhét, sb luong ludi tao ra ciing 16n nhat va két qua md
phong thu dugc chénh 1éch khé 16n voi két qua thuc nghiém.
Chinh vi véy, loai luéi nay khong phu hop dé st dung trong
viéc danh gia dac tinh khi dong hoc ctia 6 t6.
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