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Tom tit:

Bai bao nghién ctu Nghién citu khdo sit thong so thiét ké duong ong xd trén xe Ford Escape tap
trung vao viéc khao sat va cai thién do 6n rung ctia 6ng xa trén 6 t6, nham ting cuong tinh tién
nghi, an toan cho nguoi st dung va moi truong xung quanh. Qua phuong phap nghién cau,
cac thong s6 thiét ké cua 6ng xa duge xac dinh va tac dong cta chung lén dd 6n rung cua xe
da dugc danh gia. Két qua nghién ctru dé xuat cac thong s thiét ké phu hop dé gidm tiéng 6n
va dam bao hiéu suat hoat dong cta 6 to. Viéc cai thién do on rung ctia 6ng xa c6 tiém nang
giam anh hudng tiéu cuc dén stc khde ctia con nguoi va nang cao chat lugng trai nghiém khi
st dung xe. Tuy nhién, cdn can nhéc can than dé dam bao tinh kha thi va tuan thu cac quy dinh
va tiéu chuén an toan lién quan dén 6n rung trén 0 to...
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Research Surveying Specifications of Design Exhausted
System on Ford Escape

Le Minh?, Nguyen Do Hoai Phong®, Nguyen Toan Trung®

Abstract:

The research paper Research surveying specifications of design exhausted system on Ford Escape
focuses on examining and improving the noise and vibration levels of the exhaust pipe in
automobiles, aiming to enhance convenience and safety for users and the surrounding envi-
ronment. Through the research methodology, the design parameters of the exhaust pipe are
identified, and their impact on the noise and vibration levels of the vehicle is evaluated. The
study's findings propose appropriate design parameters to reduce noise and ensure the opti-
mal performance of the automobile. Improving the noise and vibration levels of the exhaust
pipe has the potential to mitigate negative effects on human health and enhance the overall
user experience while using the vehicle. However, careful consideration is necessary to ensure
feasibility and compliance with safety regulations and standards related to vehicle noise and
vibration...

Key words: car exhaust, car noise, exhaust pipe, Ford Escape, ansys fluent
Received: 7.3.2023; Accepted: 15.9.2023; Published: 30.9.2023
DOI: 10.59907/daujs.2.3.2023.203

* Vinh Long University of Technology and Education; 73 Nguyen Hue, Ward 2, Vinh Long City,
Vinh Long Province. e-mail: minhl@vlute.edu.vn

" Vinh Long University of Technology and Education; 73 Nguyen Hue, Ward 2, Vinh Long City,
Vinh Long Province. e-mail: phongndh@vlute.edu.vn

¢ Vinh Long University of Technology and Education; 73 Nguyen Hue, Ward 2, Vinh Long City,
Vinh Long Province. e-mail: trungnt@vlute.edu.vn

" Corresponding Author.

Dong A University Journal of Science, Vol. 2, No. 2(6), September 2023, pp. 2-11

IS5N: 2815 - 5807 ©Dong A University, Danang City, Vietnam



4

bit van dé

Di chuyén bang 6 to c6 thé thyc sy thuan tién va hiru ich cho hdu hét moi nguoi. Kha
nidng che mua ning, khong gian rong va tiét kiém thoi gian la nhimg 1y do chinh khién 6 to
duoc ua chudng. Tuy nhién, 6 t6 truyén théng hién nay c6 mot nhuoc diém la gay 6 nhiém
khong khi va con gay 6 nhiém tiéng 6n, didc biét 1a tiéng 6n khi thai ctia dong co (Cao Hung
Phi, 2012).

Dua theo Quy dinh cua Co quan Béo vé Moi truong (EPA), 6 t6 d 6n khong duoc
vuot qua 90 dB. P9 6n 90 dB chi ¢6 thé duoc nghe trong t6i da hai gio ba muoi phat va tiép
xtic véi mtc d6 6n cao trong thoi gian dai c6 thé gy ra mat thinh luc vinh vién (Cao Hung
Phi, 2012). Thong thuong, tiéng On khi thai ctia dong co bi triét tiéu bdi hé thong tiéu am
thu dong trong do6 truyén tiéng 6n bi pha v& boi cac vach ngdn, hodc bi hap thu trong vat
liéu cach &m. Tuy nhién, s&t dung tiéu Am vat liéu trong bd gidm thanh dan dén &p suat
ngugc tro lai dong co, 1am suy giam kha ndng cung cap ndng lugng cua dong co va ting
luong nhién liéu tiéu dung (Rosenstock, L., 1998). Trong bai bao nay trinh bay viéc thiét ké
dng xa ctia 6 t6, mo6 phong dong chay ctia san phadm chay cta dong co trong dng xa va chon
ra thiét ké t6i vu nhat (Pao Ngoc Diép, 2012).

Khao sat thong s6 duong 6ng xa xe Ford Escape
Tong quan vé hé thong xd trén 6 to

He thong xa trén 6t6 c6 ba chiic nang chinh. Dau tién chuyén khi xa doc hai di tir dong
co ra phia dang sau xe. Thit hai, n6 lam giam tiéng 6n ctia dong co trong khi xe dang chay
(Authority, 2016).

Cam bién oxy

HGp cong hudng

Bo trung hoa khi thai

Day ndi cam bién oxy

Hinh 1. C4u trac ctia hé thong xa trén 6 to



Heé thong xa bao gbm: mot dng gbp xa, 6ng dan khi thai, bd chuyén ddi xtc tac, bo
giam thanh va éng x4 (dang sau xe). Téc do luu thong khi x4 & phan cudi cta hé thong
thuong rat 16n, hé thong xa c6 cdu tao lién tuc dé giam tdc do luu thong rat 16n cta dong
khi x3, hé thong giam thanh dé c6 duogc am thanh vira da thi phu thudc vao tng dung va
s0 thich cta nguoi lai.

Co s6 vé dp on va rung dong trén dwong dng xd
Mikc cong sudt dm thanh

Mic cong sudt &m la muc cong sudt cua mot ngudn am so voi dai lugng quy chiéu
quoc té bang 10-12W theo cong thtc:

Ly, =101 ( W ) dB
w = 101g (- (1)
Ta c6 thé tinh cong suat am tuyét doi tir mic cong suat bang cach tim W tir cong thc:
W = W,,V10tw )

Cong suat &m va muc cong suat am ctia mot s6 ngudn am dugce trinh bay trong Bang
1 sau (Cao Trong Hién, 2013).

Bing 1. Cong suat va ap suat am

Nguén am Cong suat (W) (dB qﬁdyﬁflﬁféﬂgviﬁto-z W)
Loi thi tham 107 50
Loi noéi gao thét 107 90
May ghi am (mo to) 10 100
Coi xe tai 10" 110
Dong co mdy bay canh quat 1 120
Pan 6ng nha tho (Organ) 10 130
May bay bon canh quat 100 140
Tén ltta Saturn 30x10° 195

Miic dp sudt am thanh

Mitic 4p suat am dugc biéu dién dudi dang dé-xi-ben nhu mtic cong suat am
p? p
L, =10lg— = 20lg— (3)

p p%e Pre



p = gia tri ap suat trung binh binh phuong (RMS) ctia &m quan tam (do duoc).
pref = gia tri quy chiéu qudc t€ = 20x10-6 Pa ( 0,0002pbar).
Dua trén cac phuong trinh Euler vé dong luc hoc chat khi dé tinh toan nhu sau:

Ba phuong trinh Euler c6 dién cta dong luc hoc chat khi, dugc tinh trung binh trén

mit cdt ngang, A = A (x) la:

0:(A,) + 8, (Apw) = 0
0:(Apu) + 0, (A(pu® +p)) = 0 4)
0:(AE) + 0,(Au(E+p)) =0

E: =pe + pu2/2 )
E: ndng luong noi bd cu thé (ndng luong tai mdi don vi khoi lugng)
pu2/2: la dong nang.
M6i quan hé nay thé hién su can bang gitta noi ndng, dong nang va nang lugng lién
quan dén phan khi chay.
Hé bon phuong trinh sé la
9:(A,) + 05(Apu) = 0
0, (Apu) + 05 (A(pu? + p)) = —Crwpu?/2 — Cpu (6)
9.(AE) + 0, (Au(E + p)) = —oh(0 — 6,)
0:(Aqopz) + 9, (Auqopz) = —qopzK(6)
M3t cit ngang A va ddt q: = pu va Z: = q0pz, c6 thé viét hé thuac nay duéi dang

A’
([ ap+oa=-%q

atq+ax(q§+p)=_%(§ ) Cfwg? ¢

OE+0,(uE+p) = —SuE+p-2L0-0,) 7
a,\_ Ag 1
\ 6,_.Z+6x(;Z) = -412-2K(®)
Nhiét do 0 c6 thé duoc danh gia theo p, q, Eva Z la
— E qz Z -1
9=c1(—————) 0=c )
V' \p 202 p v

Vi 6ng dan ndm trong diéu kién 0< x < L, van dé can giai quyét la

{atu +0,(F()) =SW,x), (xt)€ (0,L)X(0,T]
U(x,0) =Uy(x) x€(0,L]



Vectobon chiéu U, U0 (x), F (U) vaS (U, x). Cac diéu kién ban dau va ranh gi6i pht hop
phéi duoc quy dinh. Trong ndi dung bai bao nay, tac gia da st dung nhiing diéu kién sau:

p(x,0) =1.21Kg/m3 p(0,t) = 1Kg/m3
u(x,0) = 431.22m/s u(0,t) = 600m/s

6(x,0) = 295°C 6(0,t) = 800°C

p(x,0) = 1.0247 X 105Pa p(0,) = 2.2966 X 105Pa
z(x,0) =0 z(0,t) =1

Tt phuong trinh Bernoulli, ta thu dugc:

2
v
Z 4+ Y P const (10)
2 y-1p

Mot ap suat khac va nhiét do khac nhau sé anh hudng do rung dong cta 6ng xa.
Trong mot 6ng xa c6 ban kinh 16n hon, khi sé tao dp suat thdp hon so v6i mot ong xa khac
c6 ban kinh nhé hon. Do d6, 1a hai dai luong vat ly lién két theo quan hé p = Rp6, nhiét do
bén trong dai lugng thr nhat sé thap hon nhiét do bén trong dai luong tha hai. (Nhiét do
khong d6i, nhung tang lén khi ap suat ting 1én).

Vi vay, ta nén chon mot 6ng xa c6 ban kinh nho, nhung dt chiéu dai dé lam gidm
hoan toan ap sudt khi thai. Tuy nhién, cac thiét bi nhu vay sé c6 ddc diém la nhiét do cao.

Ngoai ra trong thiét ké ng xa tac gia da nghién ctru tdc do ctia dong co anh huong
dén nhiét do khi thai trong ng xa. Tir d6 1am co sd cho viéc tinh todn mtc do 6n cda 6ng
xa so voi tai ctia dong co.

Mo phdng trén phan mém Ansys Fluent

Bai bao nay dua ra cac thiét ké bang cach st dung ly thuyét cach tiép can mo hinh
toan hoc cua 6ng xa va xay dung bang phan mém mo phdng. Diéu nay sé cung cap du
thong tin vé 4p suat va cong sudt am dé danh gia do rung dong va on ctia dudng 6ng xa.

6ng x4 duoc thiét k€ v6i 5 doan ndi v6i nhau thé hién & Hinh 2.

Boga bug tha Doan ong giita Doan ong cudi

/

Dogn 6ng xa 1 Doan dng xa 2

Hinh 2. So d6 b6 tri ctia duwong 6ng xa



Béng 2. Bing thong s6 kich thudc cia mo hinh thuc hién mé phong

Poan 6ng dau

Poan 6ng xa 1

Poan ong gitta

Poan 6ng xa 2

Poan 6ng cudi

(mm) (mm) (mm) (mm) (mm)
L: 1000 L: 400 L:1000 L: 400 L: 400
D: 55 D: 210 D: 55 D: 300 D: 55

Téc gia da thuc hién: Thiét ké duong ng x4 trén phan mém Inventor dé thiét k& cac

kich thudc trén dua vao kich thude do duoc trén xe Ford Escape. Sau d6 tién hanh nhap vao

Ansys va dung cong cu Fluid Flow dé tién hanh khao sat

tY ON okoVOp L, LAFLED
1 3 SRR BP0

" Shadow Mode |

Hinh 3. Khdo sit bing mo6 phéng trén phadn mém Ansys



Két qua va thao luan
Két qua 1: Khdo sdt vé dong lugng, khoi ludng va su hén loan ciia dong khi trong
dwong dng xd

AS : Fluid Flow (CFX) - CFX-Solver Manager

F5 : Fluid Flow (CFX) - CFX-Solver Manager
Fle Edt Workspace Tools Monitors Help

File Edit Workspace Tools Monitors Help
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Hinh 4. Két qua khao sat vé dong lugng, khéi lugng va su hon loan caa dong khi

- Khdo sat van tdc dong khi trong 6ng xa ( Min: 62.730m/s Max: 231.732 m/s)

ANSYS

2021 R1

Y
g
0 0.450 0.900 (m)
I I ]
0225 0675

Hinh 5. K&t qua khdo sat vé vén toc cia dong khi trong 6ng xa
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Két qua 2: Khdo sdt dp suit trong éng xda (Min: 100050 pa Max: 209986 pa)

ANSYS

2021 R1

0 0.500 1.000 (m)
]
0.250 0.750

Hinh 6. Két qua khdo sat vé ap suit bén trong 6ng xa

Két luan

Qua viéc khao sat trén phan mém vé mit ap suét, van tdc va sy hon loan cta dong
khi trong 6ng x4 cho ta thay thiét ké ctia duong dng xa 1a thiét ké dat tiéu chuan v6i ap suét
100050 pa = 1.00050 bar va van toc trong cac doan dng v6i gia tri ra min: 62.730m/s, max:
231.732 m/s. Pap ung duoc yéu ciu thiét ké.

Két qué khéo sat cho ta thay: Céc kich thudc thiét k& c6 thé lam thay déi cc gia tri van
toc, ap suat trong ong xa. Vi cac kich thudc duong 6ng nho van toc khi chdy qua nhanh,
ap sudt cao. Nguoc lai v6i cac kich thudc duong ng 1on van toc khi chdy qua cham, 4p suat
thap hon nhiéu. Ttr d6 cho thay ap suét, van toc khi trong 6ng xa lién quan chit ché voi
nhau anh hudng truc tiép 1én 6ng xa.
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