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TOM TAT

Bai bdo trinh bay két qua nghién ciru cai tién, ché tao va thir nghiém bo tiéu dam dong co
diesel 490 OZL, [cfp trén bé thir cong sudt tai Phong Thi nghiém A10, Trieong Pai hoc Giao thong
Véin tai. Cu théld‘& giam tiéng on tir 115 Db xuong 99 Db, trong khi cdi tién khéng lam thay doi nhiéu
vé mat két cau cia dong co. Két qua nay la co so quan trong cho viéc cdi tién hé t‘hé’ng thai dé giam

on dong co diesel ldp trén cac phuong tién giao théng.

Tir khoa: Bo ticu am; Phuong tién giao thong; Tang ap; Tz’éng on dong co, ...

ABSTRACT

This paper presents the result of improvement research, manufacturing and testing for
muffler on exhaust manifold of the 490QZL diesel engine on the engine dynamometer; located in

A10 building University of Transport and Communications. In the experiment the total loudness of

the enginenoise was reduced from 115 Db to 99 Db without much changing about construction of

engine. This result was the important basis for exhaustion system imprevement of the diesel engines

on vehicles.
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1. PAT VAN PE

DPong co diesel duoc sir dung kha phd
bién vi kha nang phat huy cong sudt va tinh
kinh té cua nhién liéu, tuy nhién c6 nhuoc diém
la rung va on rat 16n va nhén dugc sy quan tam
ctia nhiéu don vi san suat va nghién ctru, nham
cai thién tinh ning str dung, ning cao tinh tién
nghi trong khai théc.

Phong Thi nghiém Péng co dét trong
cua Truong Pai hoc Giao théng Van tai duoc
trang bi tr nam 2010, phuc vu cdng tac dao tao
va nghién ctru ctia can bd gido vién va sinh vién
Nha trudng. Hién nay, bé thir cong suit dang

duoc lap dat dong co 490QZL. trong qué trinh
khai thac thuc té gay ra tiéng on rat [on. vi vay
can co giai phap dé khic phuc. Noi dung bai
bao trinh bay két qua nghién ctru cai tién bd
tiéu am trén dudng thai cua dong co.

2. NOI DUNG

2.1. Khio sat dong co thue té, lua chon
phuwong an cai tién

Dong co 490QZL 1a loai dong co dugc
ldp trén bé thur cong suat va ¢ cac thong so ky
thudt cua dong co ban sau:

Bang 1. Cac thong so ky thuqt cua dong co:

| Hanh s mh Piston (mm) 77710(7) _
i* Buorng kmh Xylanh (mm) ____E 90
3 _ ) So Xylanh O | 4
l Cong sual o toc do 3200 (w’p) (Hp) ' 80

Bo tiéu am cua dong co
490QZL c¢6 dang Hinh 1b. Theo
[6], bO tiéu am dang nay don gian
dé ché tao, tuy nhlen co nhurorc
diém la khur am co tan so 16n rat
kém, dp sudt nguoc trong khi thai
I6n dan dén giam di dang ké cong
suat.

- f\_}_i(;)__rr-l.en max 02200 (w’p) (N.m) 7 183
B B 7 Ty . so nen T 17_ ]
- Suat tiéu hao 1 nhlen lleu (Blk\\h) 7 >255 |
’lr"lrurrrtu hm \fl_c;_c . 1-3- 4-2

Hinh 1. Mot s6 logi thiét bi tiéu am:

a- Binh tiéu am dang tich cuc; b-Binh tiéu am kiéu hoat tinh;

c- Binh tiéu am bang phin loc.

T nhitg nhén xét trén, nhdm nghién ctru dua ra giai

Theo [2], dbi voi dong co
tinh tai thi n6 phu hop véi dang ticu
am dang tich cuc (hinh la) vi néu
trén thanh ong c6 dat vat liéu hap
thu 4m c6 chiéu dai kha 16n thi kha
nang hép thu 4m cling kha lon. Mat
khéc, theo [6] dé khtr am c6 tan sd
16n hién nay sir dung pho bién dang
tiéu am bang phin loc (hinh 1¢).
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phap lua chon phuong an két hop gitta dang tiéu am dang tich
cuc (hinh 1a) va bicn dang tiéu &m bang phin loc (hinh Ic).

Hinh 2

. Binh tiéu am két hop
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2.2. Thiét ké bd tidu Am cai tién
‘a) Tinh duéng kinh 6ng thai

Dién tich tiét dién ngang cua duong éng
thai dugc tinh theo cong thire:

_—
’

P __C_‘wl ),

Trong do:

V: Luu lugng khi tinh trong 1 gidy c6
thé xac dinh nhO’ Xuét tiéu hao nhién licu tinh
theo gior va hé s du luong khong khi o.

V=0,115.10-4. o.ge.Ne.Tr =334.89.107 (m?/s) [2].
Vi céc théng sb:

- o: Hé sé du lugng khong khi: o= 1,7:
- ge: Suat tidu hao nhién liéu cua dong co:
ge =225,4g/ml.h;
- Ne: Cong suit cua dong co:
Ne = 80Hp;
- Tr: Nhiét d6 khi thai: Tr = 950°K;

C la téc do chuyén dong cho phép cua
dong khi thai.

Déi véi dong co 4 ky: C =40 +60 (m/s).
Ta chon C = 60 (m/s) [2].

Ta xéc dinh dwge F= 0,0041 m2,

Ttr do, tinh dugc dusng kinh trong ong
thai la:

4F 40,0041
D= ———— =0,072(m) = 72(n
Vn y 3,14 = 12(mm)

b) Thé tich, chidu dai va duong kinh binh
tiéu Am

Binh mirc thé tich V, binh tiéu am dao
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dong trong khoang 10 + 30 l4n thé tich dung
lugng ma mat piston chuyén dong dugc trong
xy lanh dong co. Tinh chinh x4c hiéu qua giam
am cua binh tiéu am bat ky 1a rat khé khan va
phtre tap. Kinh nghiém thuc té cho thay, hiéu

tng &m hoc ty 1& thudn véi /¥, | ty 16 giira chidu
dai va duong kinh cua binh tiéu am a = 22 ¢4
B
anh huong dang ké dén mue do giam am. Voia
nho thi bmh tiéu am lam viéc c6 hiéu rng trong
mién tan sb hep. Tang chiéu dai binh L, s€ mo
rong kha nang giam am. Tang duong kmh D,

ma glu nguyén chiéu dai binh L,co thé dan dén
tt dan nhanh 4m lugng trén ducmg thai [2].

Thong thuong a =2 -+ 8 (mot sb binh c6
a=06+8). Oday, ta chon a = 3.

Thé tich binh tiéu am dugce xac dinh so

bo [2]:
- E\ﬁ(dm})
ni\i

Trong do:
S:1a hanh trinh pitston: S = 100 (mm);
N la sd vong quay cua dong co:
n = 3200 (v/phat);
it S‘o xy lanh ctia dong co: i = 4:
= (10 + 35).10° cho xe tai:
K 50.10% cho xe khach. Ta chon
KH: 151105,

10 |1
V, =15.10° Som0 Z(a/m-‘)=23 (dm?)

Budng kinh binh tiéu am:

4 4.23
D _—a < eell =3— = 2
B g 1343914.3 ,2 (dm)

Chiéu dai binh tiéu am-
L,=aDB=322=¢¢ (dm).

TAP CHI CO KHI VIET NAM, S 10 nam 2019



NGHIEN CUPU - TRAO BOI

Vay, kich thudce binh tiéu am la:

DB =220 (mm);L, = 660 (mm).

Nhu vay, binh tiéu am c6 chiéu day ong
ngoai 14 3 mm, chiéu day éng trong la 3,5mm,
ng trong duge do bang 2 vach ngan.

2.3. Nghién ctru thue nghiém

a) So'dd phong thi nghiém va so'dd b tri cac
diém do d¢ on

\)
S0 OO KMHOI BE THU DONG CO
DIESEL

oy b | B o
ANBA iy

J ‘>; IF;,‘:;“J’:::”:’; ﬂ . ;H_ - L [ |
e L
| I !=

PAN DO U K TN ! e
-
o

oy
Hinh 3. So do bé thir cong sudt tai Phong Thi
nghiem A10, Triong Pai hoc Giao thong Van tai.

Bang 2

— O

“Theds .| |
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Hinh 4. So' d6 bé tri cac diém do dg on trong
phong thi nghiém.

b) Phuong phap va thiét bi thir nghiém
Phuong phap thir nghiém
Cac thu nghiém duoc thyuc hién trén co
sO so sanh doi chimg d on (Db) khi dung bd
giam am cil va bo giam am moi thiét ké.

Thuc nghiém dwoc tién hanh & cac toc
do va tai khac nhau.

. Cac ché dj thuc nghiém:

m—coa 1 SRR { S T [

100

Po thir nghiém tai diém s6 1 trén so dd bé tri cdc diém do trong phong thi nghiém (hinh 4),

Thiét bi thir nghiém

B¢ giam am mdi thiét ké va may do do on thu nghiém:

Hinh 5. B6 giam dm moi thiet ké va may do dg on thir nghiem.
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May do do 6n 93517, do P cung cip
a thiét bi t6i wu dé xac dinh mirc d¢ on dugc
phit trién theo tiéu chuin Qudc té IEC PUB 651
TYPE2 va Tiéu chuan My ANSI S1.4 TYPE2.
Thiét bi may do cuong do am thanh nay rét nho
gon va tién dung trong viéc gitp ban kiém tra
mirc d6 6n cua cac moi truong khac nhau, nhu
trong van phong hay nha mady, xi nghiép, khu
vui chot, trén dudng, truong hoc. ..

3. KET QUA THUC NGHIEM

Do on:

& Tiéu dm clivdi tai 100% ®Tidu am mdi véi tai 100%

pd dn (Db

Toc ao (v p

Hinh 6. Do on téng cua dong co khi dung tiéu am
ci va tieu am moi o ché do tai 100% tdi.

Két qua thir nghiém do d6 dn trén dong
co cho ta thay, khi st dung bo tiéu Am mai thiét
ké thi do dn tong cua déng co giam 16 Db, ¢
the d6 cao nhét 3.200 v/ph va 100% tai so véi
bg tiéu 4m cii. Hinh 6, cho ta thy trén toan dai
toc d6 thi mirc giam 16n nhat 1a 17Db & tée do
nho nhat 800 v/ph va nhé nhét 1 16 Db & tée
d6 cao nhat 3.200 v/ph. Ta thdy, khi tang téc do
thi mire d6 6n tang tuyén tinh theo va 16n nhét
0 3.200v/ph (hinh 6).

Cong suit:
Khi chay thuc nghiém dong co voi bod
tiéu 4m cli va bo tiéu 4m méi thidt ké O tai

100% cho ta thay, cong suit trung binh cac giai

-
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toc do tang rat nho 1a 1,68% va gin nhu khong
thay déi, d¢ ting dugc thé hién trén hinh 7.

=¢—Tiéu dm cll vdi tai 100% —B—Tiéu im mdi véi tai 100%

a0
80
=70
e
%50
<40 |
30
20
TSI SS S S S S

Téc 4 (v/p
Hinh 7. Céng suat cua dong co khi diing tiéu am
cu va tieu am méi o 100% tai.

Thong qua qua trinh tinh toan kich
thudc binh tiéu dm d3 xac dinh duoc cic thong
50 can thiét cho viée ché tao binh tiéu am, dam
bao khi thai sau khi di qua binh tiéu 4m ¢6 mirc
on nam trong gidi han cho phép, nham giam
t0i da 6 nhiém tiéng n ra moi truong va khong
[am anh huong dén cong suét cua dong co.

4. KET LUAN

Khi tinh toan thiét ké va ché tao, chay
thu b tiéu am trén dong co 490QZL, ta thu
duge két qua sau:

- Lua chon duoc binh tiéu am phu hop
voi dong co 490 QZL;

- Tinh toan duogc dién tich, thé tich va
duong kinh binh tiéu am phu hop véi dong co
490 QZL, cho két qua tdi wru nhét ma khong
anh hudng dén cong suit,

- Ché tao, lap dat va chay thu nghiém
bo tiéu am méi thiét ké, cho ta thiy do on tong
cua dong co gidm 16 Db so véi khi sr dung bo
tiéu am cil. %
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