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TOM TAT
Khi dong lwc hoc 6 té da phat trién trong nhiéu thip ky qua va da tré thanh mot
yéu té quan trong doi véi cdc dong xe hoi nén rdt nhiéu cac céng trinh khoa hoc trong
linh viee nay dwoc céng bo. Khi 6 t6 chuyén dong trong méi trwong khong khi sé bi cdc
lirc va mé ment khi dong hoc tac dung lam dnh hwdng dén tinh ndng chuyén dong ciia 6
16 va lwong tiéu hao nhién liéu. Tong trong lwong va hinh dang bén ngodi xe la mot
trong nhitng yéu té quan trong nham cdi tién ddc tinh khi déng luc hoc cia xe. Trong
bai viét nay tdc gia sir dung phan mém Solidwoks flow simulation dé mé phong xe Suzuki
Vitara. Két qua nghién ciru c6 thé vmg dung dé danh gid khi dong lic hoc ciia xe 6 t6 khi
thiét ké, hodn cdi hay diwa ra mét so khuyén nghi trong khai théc sir dung 6 t6.
Tir khoa: Solidwoks flow simulation, khi dong luc hoc, dong luc hoc 6 to

SUMMARY

Automotive aerodynamics has developed over the past decades and has become
an important factor for car models, so many scientific works in this field have been
published. When a car moves in the air, aerodynamic forces and moments will affect the
car's movement and fuel consumption. The total weight and exterior shape of the vehicle
are one of the important factors to improve the vehicle's aerodynamic characteristics.
In this article, the author uses Solidwoks flow simulation software to simulate the Suzuki
Vitara car. The research results can be applied to evaluate the aerodynamics of cars
when designing, converting or making some recommendations in the exploitation and

use of cars.
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1. PAT VAN DE

Trong nhirng nim gan day véi cong
cudc Cong nghiép hoa- hién dai hoa, sd
lugng phuong tién tham gia giao thong
cling tang lén theo thoi gian dac biét 1a
nhitng dong xe con. Bén canh d6, co s&
ha ting, dudng x4 giao thong ciing di c6
nhimg budc phat trién tich cuc. Mot sb
tuyén dudng cao téc duoc xdy dung
nham nang cao toc do di chuyén ciia cac
phuong tién.

DPé dam Gng nhu cau thuc té, trong
thang 7/2014 Chinh phu da ban hanh 2
van ban quan trong la “Quy hoach phat
trién nganh cong nghiép 6 t6 Viét Nam
dén ndm 2020, tdm nhién dén 2030” va
“Chién lwoc phat trién nganh cong
nghiép 6 t6 Viét Nam dén nam 2025, tam
nhién dén nam 2035”, trong d6 linh vuc
san xuét 6 to con dugc nhan nhiéu sy
quan tam dac bi¢t.

Hi¢n nay, c6 mdt sb doanh nghi¢p
dau tu san xuat 1ap rap. Mic du da co su
dau tu vé cong nghé va dat dugc mot sb
thanh tyu trong san xut, nhung nhin
chung vao thyuc trang cc co s& lap rap
déu dua trén cac bd phan phu tung nhap
khau. Phan cong viéc thuc hién trong
nude 13 san xuit khung vo véi cac cong
nghé han, son va lép rap noi that, tuy
nhién chét lugng con & murc han ché. Van
dé nghién ctru, t6i wu hoa két cau cua vo
xe nham nang cao cac chi tiéu k¥ thuat
van hanh cia 6 t6 chua nhan duoc su
quan tam dau tu cta cac nha san xuét.

Trudc nhiing tinh trén, dé co thé canh
tranh dugc v6i 6 to nhap khau thi can
phai c6 dau tu chiéu sau, dic biét 1a dau
tu cho linh vuc nghién ctru phat trién san
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pham c6 chat luong cao. Mot trong
nhitng van d& can duoc vu tién 13 toi vu
hoa dang khi dong hoc vo xe nhim giam
murc tiéu thu nhién li¢u va nang cao tinh
an toan chuyén dong.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Péi twong nghién ciu

- Péi twong nghién ctru: khi dong
hoc vo 6 t6 SUV.

- St duyng phan mém Solidworks

Flow Simulation m6 phdéng khi dong luc

hoc 6 t6 SUV.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp ké thiva tai liéu
Thu thap, suu tam céc tai liéu chuyén

mon li€n quan dén linh vuc dong luc hoc

ctia xe 6 to dé 1am co s& cho viéc nghién

ctru 1y thuyét.

2.2.2. Phuwong phdp nghién civu Iy thuyét

St dung 1y thuyét 6 t6, co hoc k§
thuat dé xay duyng mo phong dang khi
dong luc hoc xe SUV.

3. KET QUA VA THAO LUAN

3.1. CAc thong sé diu vio va mét s gia
thiét ctia bai toAn mé phong

3.1.1. Lwa chon cdc thong sé ciia xe

Thong s6 kich thudc ctia xe con
duoc lay theo mau xe Suzuki vitara véi
cac kich thudc sau:

Kich thudc dai x rong x cao 1a 4.175 x
1.775 x 1.610 (mm).

Chiéu dai co s¢ 2.500 (mm).

Chiéu rong co sé trude 1.535 (mm).
Chiéu rong co sé sau 1.505 (mm).

Ban kinh vong quay tdi thiéu 5.2 (m).
Khoang cach gdm xe 185 (mm).
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Hinh 1. Xe 6 t6 con tham khao
(Suzuki vitara)

3.1.2. Cdc gid thiét va gidi han nghién
ciru cua bai toan mo phong

Khi thyc hién mé phong, dé phu
hop véi khd nang tinh todn cia may tinh
nhung van dam bao dugc tinh dung din,
do tin cdy va su tuong thich cta bai toan
nghién ctru voi thuc té, khoa luan dua ra
ca gia thiét dudi day:

MO hinh vo xe 14 tuyét d6i cimg, vo
xe khong dugc bién dang trong qua tinh
mo phdng.

B0 qua qua trinh trao ddi nhiét giira
vo xe va khong khi.

Bé mit v6 xe 1a bé mit nhin, gém
xe duoc boc phang.

Van tbc dong khi tai dau vao cla
khong gian m6 phdéng cd hudng song
song voi truc doc cua xe, thdi theo hudng
tir dau xe t6i dudi xe va co gia tri khong
doi.

Van tbc khong khi tai bé mit vo xe
va bé mit giéi han cta ving khong gian
md phong bang 0 m/s.

Khéng xét dén ban kinh cong cua
kinh chan gi6 phia trudc va kinh phia sau
Xe.

3.2. M6 phéng va tinh toan khi dong
hoc vo xe co s¢
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3.2.1. Cdc buwéc thiét lgp cdc théng sé
mo phong
a. Thiét ldp cdc théng s6 dau vao

Vi cac budc trinh bay tor myc 2.1
va myc 2.2 trén day, thuc hién viéc mod
phong d6i véi md hinh kich thude that
clia xe co s& tham khao Suzuki vitara dé
danh gia chat luong khi dong hoc cua vo
Xe nay.

Hinh 3. Thiét lap cic thong s6 moi

trueong

3.2.2. Xdac dinh vung khong gian mo
phéng va tién hanh phan tich

Xac dinh vung khong gian mo
phong, véi kich thudc tham khao ta tién
hanh xay dung mo hinh hoc va xac dinh
vung khéng gian mé phdng nhu sau:

Ta goi:
Chiéu dai toan bo cua xe la L
Chiéu rong toan b cua xe la W

Chiéu cao toan b0 cua xe la H



Vung khong gian m6é phong ban
dau chon kich thude (dai x rong x cao) 1a
20 x 5 x 6 (m).
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Hinh 4. kich thwéc cia vang khong
gian m6 phéng
b. Chia luéi va dit cac diéu kién rang
budc cua bai toan mo phong

Hinh 5. M6 hinh v6 xe sau khi da
dwoc chia lwdi

Sau khi phan tich dang luéi, quyét
dinh lya chon dang Create Mesh fine va
tién hanh chia ludi trén mé hinh vo xe
0 to.

Sau khi ¢6 dugc mo hinh chia ludi,
ta tién hanh gan cac thudc tinh cho mo
hinh bao gdm:

Thudc tinh cua khéng khi: khoi
lugng riéng cua khong khi 1a 1,205
kg/m3, d0 nhot dong hoc
1,7894.10—5(kg.m/s-1).

la

Van toc dong khi tai dau vao. Gia
tri van toc dong khi tai dau vao nay do
nguoi dung tu lya chon va hoan toan xac
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dinh, c6 thé coi van toc niy tuong duong
van toc dong khi 6ng dinh v6 cing (Vo).

Ap suat khong khi tai dau ra cia
vung khong gian moé phong. Khi dong khi
tai dau ra cua viing khong gian mo phong
chuyén dong 6n dinh thi 4p sut tai d6 co
thé xac dinh bang ap suat khi quyén.

Thudc tinh ctia bé mit vé xe: dam
bao tinh chét vo xe phi hop véi gia thiét
dua ra.

Sau khi thuc hién cac budc chuan bi
ta tién hanh chay mo phong véi vén tdc
60m/s.

3.3. Khio sat anh hwéng cua goc
nghiéng kinh truéc

Vung thay d6i gia tri goc nghiéng
cta kinh trude (o) duge ldy tir 30 dén 45
dd véi budce nhay cua gié tri khdo satla 5
d6. Goc nghiéng kinh sau giit ¢b dinh B
=45 d9. Thuc hién m6 phong, tinh toan
theo phuong phéap twong tu nhu da trinh
bay trén ddy, dé tai da thu duoc cac két qua
trong bang 1.

Bang 1. Gia tri Cd phu thudc vao
gbc nghiéng kinh chin gié phia truéce

khi B =45

Géc Laccanchinh | Hésd can
nghiéng dién theo chinh dién
kinh sau | phuong X (N) Cd

")

30 1747,7 0,405

35 2000,4 0,463

40 2007,5 0,465

45 2256,8 0,523

Nhu vy hé s6 can Cd ting tir 0,405
1én 0,523 khi goc nghiéng ban kinh chin
gi6 phia trudc tang tir 300 dén 450.



Duya vao s liéu bang 1, ta xay dung
duoc db thi su phu thude cua Cd. vao goc
nghiéng chin gi6 phia trudc cua xe.

/—/
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Goc nghiéng kinh truge

Hinh 6. Anh hwéng ciia goc nghiéng
kinh chin gié phia truwéc dén hé sb
can Cd

Thong qua bang 1 va d thi hinh 6
ta c6 thé nhin théy hé s can khi dong hoc
Cd phu thudc kha nhiéu vao goc nghiéng
phia trudc cua xe. Hé sb can ting dan
theo goc nghiéng, gia tri 16n nhét ing véi
trang thai kinh trudc vuong goc voi mat
duong a = 450 va nho nhét khi a = 300.

C6 thé nhan thiy rd hon quy luat
bién thién Cdtheo o trén d6 thi. Quy luat
nay cho ta lya chon goc nghiéng cho phu
hop, béi vi mudn c¢6 Cd nho thi goc
nghiéng nho, tir d6 khi thiét ké ta can can
nhic giita viéc giam hodc ting Cd véi
khong gian sir dung cia xe dé lwa chon
gbc nghiéng cho phu hop.

Su phan bd manh cua hé sb can
khong khi vao goc nghiéng ciia kinh chan
gi6 duogc gidi thich ro trén cac hinh phan
bd 4p suit va hinh anh dudng dong bao
quanh vo xe.
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Hinh 7. Phan bd géc nghiéng kinh
chin gié bing 30°

Hinh 8. Phén bd goc nghiéng kinh
chan gi6 bang 450

Sau khi phan bd hinh anh 4p suét
trén hinh 7 va 8 ¢6 thé thy sy thay doi
ctia ving phan bd 4p sudt & phan dau
cling nhu gia tri ap sut tai cac khu vuc
nay.

Véi goc nghiéng ciia kinh chan gié
bang 300 (hinh 7) viing ap suat c6 gia tri
16n nhat (viing mau d6) ap suat ¢ khu vuc
nay dat 101927 Pa. Trong khi d6, néu goc
nghiéng cua kinh chan gig bang 450
(hinh 8) vung 4p suét c6 gia tri nho nhit
(ving mau d6) ap sut & khu vuc nay dat
101831 Pa. Nhu viy c6 thé thiy, su
chénh 1&ch vé ap suét giita 2 trudong hop
da thay d6i dang ké vé gia tri.

3.4. Khao sat anh hudéng cua goc
nghiéng kinh sau

Dé khao sat anh huéng cua goc
nghiéng kinh sau dén hé sé can chinh
dién, nghién ctru ¢ dinh gbc truoc 1a a
=30 va tién hanh thay ddi goc kinh sau.
Vung thay d6i gia tri goc nghiéng cua
kinh sau B duoc lay tir 40 dén 55 do voi
budc nhdy cua gia tri khdo sat 1a 5 do.
Thuc hién mo6 phdéng, tinh toan theo



phuong phép tuong tu nhu da trinh bay

trén day, dé tai da thu duoc cac két qua

trong bang 2.

Bang 2. Gia tri Cd phu thudc vao goc
nghiéng kinh sau khi a =300

Géc Laccanchinh | Hésd can
nghiéng dién theo chinh dién
kinh sau | phuong X(N) Cd

)

40 2023,8 0,469
45 1971,2 0,456
50 2002,7 0,464
55 1931,3 0,447

Céc két qua tinh toan trén ciing dwgc
trinh bay dudi dang do thi hinh.

0.475
0.47
0.465
0.46
0.455
0.45
0.445
0.44
0.435

Cd

40 45 50 55

Goc nghiéng cla kinh chén gi6 phia sau

Hinh 9. Anh cia géc nghiéng kinh
chan gié phia sau dén hé¢ so Cd

Hinh 10. Phﬁn,bf') hoc nghiéng kinh
chan gi6 400

m

Hinh 10. Phan bd géc nghiéng kinh
chan gio 550
Qua hinh 9 va 10 phan bd ap suét co thé
nhén thay sy thay doi cua vung phan bo
ap suat & goc nghiéng kinh sau anh

103

huong khong nhiéu dén ap suat phan bo.
Vé6i goc nghiéng cua kinh chin gio sau
bang 400 (hinh 9) vung ap suét c6 ¢ khu
vuc nay dat 101119 Pa va goc nghiéng
ctia kinh chan gi6 sau bang 550 (hinh 10)
ving ap suat co ap co ¢ khu vuc nay dat
101145 Pa. Nhu vy c6 thé thiy su chénh
1éch goc nghiéng kinh sau nay anh huong
khong dang ké dén vung ap suét ta dang
dé cap.

4. KET LUAN

Két qua mé phong, tinh toan duoc
mo hinh vo xe 6 t6 (Suzuki vitara) da cho
hé s Cd, v xe nay c6 hinh dang khi
dong hoc twong ddi tét. Tuy nhién, cac
hinh 4nh vé phan bd ap suit, van téc va
dong khi bao quanh vo xe cho thiy con
kha nhiéu khiém khuyét trén vo xe can
duoc cai thién dé gidm lyc can khi dong
hoc.

ba str dung mo hinh don gian dang
hop chir nhat dé nghién cuu, tinh toan,
khao sat va da xac dinh dugc quy luét anh
hudong ctia mot s6 thong sé két cau (goc
nghiéng cua cac mat trudc sau) toi luc
can khong khi. Trén co sé cac két qua
khao sat anh huong cua cac thong s6 két
cau to1 lyc can khi dong va qua phan tich
két cdu ctia mot sd loai vo xe dang dugc
san xudt, di dé xuét lya chon mot bo
thong s6 két cdu mdi nham cai thién dang
khi dong hoc dé dat duoc hé sb can Cd
nho nhat trong khi van théa méin cac yéu
ciu vé cong ning st dung va tinh tham
my cua vo xe.

Két qua tinh toan mé phong cho
thdy chit luong khi dong hoc cta vo xe
ma&i dugc cai thién dang ké. Hé sb can Cd
ctia vo xe dong thoi cac hinh anh vé dong
khi bao quanh vo xe ciing cho thiy, dong
chdy bam sat hon vao vé va kich thudce
clia cac vung xody dd giam di nhiéu.
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