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Tom tat: C6 nhiéu cong trinh nghién citu trong va ngodi nwéc vé viéc giam mirc tiéu hao nhién ligu va an
toan chuyén dong cho 6 td bang nhiéu phicong phdp khdic nhau. Trong néi dung Ciia bai bdo ndy dé cip dén
danh hwong cia khi dong hoc Vo xe dén chdt heong vdn hanh cia 6 to.

Hé qua triec tiép cua suw tirong tdc giiva Vo xe Vi méi triwong sinh ra cac liec can khéng khi lam gia tang mirc
tiu thu nhién liéu cia 6 6, ddc biét |1a khi xe chuyén dong ¢ vén toc cao, lirc ndy ty 16 véi binh phuong ciia
van toc. Ngoai ra, lyc nang lam giam kha nédng bam dirong, con cac md men cé thé gay nén hiéu ng ldt xe.
Py la nhitng yéu té anh hirong truec tiép téi an toan chuyén dong cia 6 t6. Pé giam toi da nhing danh hwong

Xdu néu trén, can c6 nhimg nghién cizu su vé khi déng hoc vé xe ngay trong qua trinh thiét keé.

T khoa: Vehicle's Aerodynamics, Ansys Fluent.

1. PAT VAN PE

Khi chuyén dong, 6 t6 phai khic phuc nhiéu loai
luc can: luc can lan, luc quan tinh, lyc ma sat va luc
can cua gio.

Luc can cua gié lién quan dén kich thudce, hinh
dang khi dong hoc, két ciu vo xe va toc do chuyén
dong. Pay ciing 12 loai lyc can phiic tap nhat ma
ching ta can tim hiéu dé 1am giam thiéu t6i da luc
can khi 6 t6 chuyén dong, nham ting hiéu sudt van
chuyén va giam t6i da tiéu hao nhién ligu.

Luyc nang va lyc ép xuong than xe trong dong khing khi
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Luc khi dong hoc gom 3 phan: mot thanh phan
c6 phuong vubng géc véi vecto van tdc, chidu
hudng 1én trén goi 1a lyc nang va mot thanh phan
cung phuong nguoc chidu véi vecto van toe goi 1a
luc can.

Ngoai cac thanh phan trén, lyc khi dong con bao
gom luc ép xubng (down force), luc niy cling phwong
nguoc chiéu véi lyc nang. Lyc ndy 6 tac dung 1am
tang tai trong trén cac banh xe ma khéng can trong
lugng ciia 6 t6 d6 ting do bam dudng cia 16p, hinh 1.

Luc ép dudi gam xe

Luyc ép

Hinh 1. So dé cdc khi dong lyc

Céc thong sé dic trung ciia khi dpng hoc trén 6 1O

Dong chay khong khi tac dung 1én vat mot luc F,
dugc phan tich thanh 2 thanh phan F, (Luc can) song
song véi phuong chuyén dong ctia dong khi va F, (luc

! Khoa Céng nghé O 6, Truong Pai hoc Cong nghiép
Ha Ngi

2 Khoa Co khi, Truong Dai hoc Cong nghé Giao thong
Vién tai, Ha Ngi
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nang) l1a thanh phan vuéng goc véi phuong chuyén
dong. Cac lyc nay dugc xac dinh theo cong thuc (1)
va (2).
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Trong d6: Fx- Luc can; F~ Luc nang; Cx va C;:
céc hé sb; p — Khéi luong riéng cia khong khi; U,-

(D)
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vén toc chuyén dong (m/s); A — dién tich can chinh
dién (m?).

Cong thic trén ciing cho thiy, dé giam luc can
cta khong khi 1én vat dang chuyén dong thi chi c6
cach duy nhat 1a giam hé s6 Cx.

Trong nghién ciu khi dong hoc, ¢6 2 thong s6 quan
trong dic trung dong chay khong khi la hé sé
Reynolds, cong thirc (3) vahé sb Mach, cong thc (4):

Hé s6 Reynolds:

R, = 2L ©)
ILIOO

M =Y (4)
a

Trong d6: L — théng sé hinh hoc dic trung (m);
U - Hé sb do nhot dong luc (N.s/m?); a — van toc
truyén am trong khong khi. Chi s§ “c0”
cong thic trén thé hién théng sd duoc ldy & ving
khéng khi cach xa vat chuyén dong va khong chiu
anh hudng cua vat nay.

trong cac

Lirc cdn khong khi

Luc can khong khi co thé phan tich thanh 2 thanh
phﬁn la: can do ma sat Fs va can do chénh &p Fe,, do
vday Cy ciing dugc chia thanh 2 thanh phan trong
cong thie (5).

C =C_ +C, (5)

Giam Cy dong nghia vé6i viée cai thién hinh dang
khi dong hoc cta 6 to.

2.CONG CU VA PHUONG PHAP NGHIEN CUU

2.1. Hé phwong trinh md ta dong chay

Phuong trinh dong lugng cta dong chay réi nhét
€O dang cong thirc (6).

O+, =20, p+ =0, (u+m)o,u)  (6)
p p

Hé s6 phuong trinh s& gdm céc phuong trinh (6)
va (7), (8).

pok+pudk =8, (,0k)+6, -, -5, )

po.w+pud,0=0,,00)+6,-Y,-S,  (8)

Trong do @k dac trung cho sy hinh thanh dong
nang do gradient van téc; G, dic trung cho sy
hinh thanh dong roi; T, va r, déc trung cho su
khuéch tan ciia k va o; Yy va Y, dic trung cho su
tan xa cua k va o trong dong chay; D, dac trung
cho sy khuéch tan chéo; Sy va S, 1a céc thong sb
do nguoi st dung lya chon trong thu vién cia
FLUENT.
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2.2. Phuong phap tinh toan lwe khi dong

Luc khi dong theo mot phuong phap nhét dinh
xac dinh boi vector & bao gom 2 thanh phan céu
thanh 13 lyc do chénh léch ap suat va luc do ma sat
nhat tinh theo cdng thie (9).

F,=aF, +aF, (9)

Trong d6: @ la vector xac dinh phuong cua luc;
E: 14 luc do chénh léch ap; ?b, 12 lyc do ma sat nhét.

Céc thong sb thu duoc tir két qua tinh s& dugc
Xac dinh trén cac 6 ludi trong phuong phap sb, luc
khi dong dugc tinh bang tong cac luc thanh phan.

3.MO PHONG KHIi PONG HQC TREN VO XE

3.1. Céc gia thiét

M6 hinh la tuyét d6i cting, khong xay ra sy bién
dang ctia vo xe trong sudt qua trinh md phong. Bo
qua qué trinh trao d6i nhiét gitra vo xe va khong khi.
Bé mit vo xe 13 bé mit nhin tuyét ddi, gam xe
phang (khéng xét dén cac yéu to khac cia xe nhu:
guong chiéu hau, cic gan, go, khe rdnh). Van tdc
dong khi dau vao cia khong gian md phong co
phuong song song véi truc doc cua xe, thoi theo
hudng tir dau xe téi dudi xe va cd gia tri khong doi
trong sudt quéa trinh md phong. Van téc khong khi
tai bé mit vo xe va bé mit giéi han cia ving khéng
gian md phong bang 0 m/s.

3.2. Céc thugc tinh rang bugc bai toan

Thudc tinh ctua khong khi: Khdi lugng riéng caa
khong khi la 1,225kg/m°, d6 nhét dong hoc 1a
1,7894.10° (kg.m/s™).

Vin téc dong khi tai dau vao (tai vi tri mat cat
ngang cua vung khdng gian md phong ma tai do
ANSYS-FLUENT bit dau thuc hién viéc tinh todn
mo phong). Gia tri van toc ciia dong khi tai dau vao
nay do nguoi dung tu lya chon va hoan toan xac
dinh, c6 thé coi van tdc nay tuong duong van toc
dong khi 6n dinh & oo (V.,).

Ap suat khong khi tai dau ra ctia ving khéng gian
m6 phong. Khi dong khi tai dau ra cua ving khong
gian md phong chuyén dong 6n dinh (khéng con anh
hudng ctia hién tugng xody cua dong khi) thi 4p suat
c6 thé xac dinh bang ap suat khi quyén (4p suat moi
trudng xung quanh).

Thuoc tinh ciia bé mat mé hinh vé xe: lua chon
thudc tinh “wall — no slip” la dang “thuong — khéng
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trugt”, dam bao tinh chét ciia bé mit vo xe phd hop
Vi gia thiét khong bién dang va c6 ma sét nhot giira
dong khi va bé mit vo xe.

Thudc tinh cua thanh gidi han vung khong gian
md phong: Lua chon thudc tinh “symmetry” dé loai
bo anh huong cta tuwong bao 1én dong khéng khi tac
dong 1én vo xe.

4. KET QUA VA BAN LUAN

4.1. Hinh anh mo6 phong

Hinh anh mo6 phong mot sd xe duoc trinh bay
trong cac hinh 2 va hinh 3. Trén hinh 2 1a két qua
mé phong khi dong tong cong trén xe Mazda 3
sedan. Gia tri ap luc tac dung 1én vo xe: Max=
816.2 [Pa]; Min=-1372.49 [Pa]; Luc can khi dong
tong cong tac dung 1én vo xe: P = 397.887 [N]; Dién
tich tiép xuc trén bé mat vo xe: F = 28.3572 m?

59873e+002

3.784e+002
1.596e+002

-5.929e+001
-2.762e+002
-4.970e+002
-1.159e+002 «

Hinh 2. Két qua khdo sat luc khi dong tong cong
trén Mazda 3 sedan

Trén hinh 3 1a két qua mé phong khi dong tong
cong trén Mazda 3 hatchback. Gia tri ap luc tac dung
Ién vo xe: Max= 875.4 [Pa]; Min=-1428.32 [Pa];
Luc can khi dong tong cong tac dung 1én vo xe: P =
641.568 [N]; Dién tich tiép xuc trén bé mit vo xe: F
=30.0339 m%

Hinh 3. Két qua khdo sat luc khi dong tong cong
trén Mazda 3 hatchback
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4.2. Phan tich dianh gia hinh dang khi d¢ng
hoc vé xe

Trén hinh 5 ta thdy ¢ van téc 150 km/h luc can
dong hatchbak 1a 1237 N 16n hon lyc can dong
sedan 1a 470 N vdi cling téc d6. Dong xe Mazda 3
hatchback s& t6n nhién liéu hon xe sedan néu chay
cuing van toc va chung mot loai dong co. Kha ning
tang tbe cling nhu tbc d6 cuc dai ma xe dat duoc
ciing nho hon. Nhung d6i lai xe hatchback lai c6
thém khoang chtra db tién loi rong hon.

BIEU PO SO SANH LUC CAN

IYCCAN (N )
g B

g

1000

0 50 100 150 200 250 300 350
VAN TEC ( KM/H )

—a—MAZDA3 HATCHBACK —a—MAZDA3 SEDAN
Hinh 4. So sanh Iyt can xe mazda 3 hatchback va sedan
Bang 1. Bang két qua md phang so sanh
lwc can mat sb xe

Van téc | 30 60 |90 120 | 150 | 180 | 210 |240 |270 300

Mazda3 49 197 | 445 791 | 1237 | 1782 | 2425 | 3167 | 4009 | 4949

Mazda3 30 122 (276 | 491 | 767 1105 | 1503 | 1964 | 2486 | 3069

genesis 44 179 1403 | 716 | 1119 [ 1612 | 2194 | 2865 | 3627 | 4478
coupe

genesis 58 235 | 530 | 942 | 1472 | 2121 | 2886 [ 3770 (4772 |[5891
canh dudi

Mazda 66 264 594 | 1057 | 1652 [ 2397 | 3238 | 4229 | 3364 | 6557
CX5

5. KET LUAN

Bing viéc st dung phin mém Ansys Fluent dé
xay dung mo hinh md phoéng, gan cac diéu kién rang
budc gia dinh gidng nhu khi xe dang di chuyén trén
duong tir d6 tinh toan dugc cac suc can khi dong hoc
tac dong tryc tiép 1én 6 t6, md phong tryc quan bang
hinh anh va d thi.

Qua nhitng két qua d6 ching ta c6 thé dua ra
dugc cac giai phap toi wu nham cai thién hinh dang
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giam thiéu t6i da sirc can khi dong hoc tac dung 18n  chlng ta tiét kiém nhién liéu mot cach dang ké va
0 to khi xe chuyén dong. Viéc giam thiéu ndy gilp  gilp cho xe di chuyén on dinh hon.
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Abstract:
RESEARCH AERODYNAMICS ON THE BODY OF VEHICLES

There are many researchs domestic and abroad about reducing the fuel consumption and safety of cars by
various methods. This article discusses the effect of aerodynamics on vehicle performance.

The direct consequence of the interaction of the aerodynamics with the frame shell that produces the air
resistance increases the fuel consumption of the automobile, especially when the vehicle is moving at high
speed. In addition, lift forces reduce the ability to grip, while the momentum can cause the flip effect for
vehicle. These are the factors that directly affect the safety of moving cars.

In order to reduce the negative effects mentioned above, it is necessary to have in-depth studies of the
vehicle's aerodynamics during the design process.
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