CONG NGHE

BIEN PHAP GIAM ON CHO DONG CO' D243 SAU TANG AP

THE METHOD OF NOISE REDUCTION ON D243 ENGINE WHEN RETROFITTED WITH TURBOCHARGER

TOM TAT

Bong co D243 tang ap phat trién trén co s clia dong co D243 khong téng dp
do nha méy Diesel Song Cong san sudt, tang ap da tang cong sudt ctia dong co
[&n tlr 73 ma lyc 1én 104 md luc. Loai dOng co nay chd yéu st dung trong nong
nghiép va ngw nghiép. Cong sudt tang 1&n kém theo mGt vén dé do la tiéng on
clia dong co cling tang. Viéc nay anh hudng khong nhd dén stic khde, ndng suét
lao ddng clia ngui lao dong

Bai bao nay dua ra phrong phap tinh toan mic on I6n nhét clia dong co va
hién phap giam 6n cho dong co D243 tang ap. Cu thé dd gidm tiéng On tir
121,30dB xuéing 116,30dB. Trong khi cai tién khdng 1am thay dai qué nhiéu vé
mat két cdu clia dong co D243. K&t qua nay la co s& quan trong cho viéc cai tién
@d0ng co sau tang &p.

Tir khda; D243, tang &p, giam am.

ABSTRACT

The D243 supercharged engine is developped from D243 non -supercharged
diesel engine. It was produced by Song Cong company, the supercharged engine
increased engine power from 89 to 104 horse power. This engine was very
popular in agricultures and fishery. However, the engine power was increased
while the noise was too. It has an effect on health, productivity of people.

This paper give methods to calculate max level noise of engine and the
method of noise reduction of D243 supercharged engine. The results decreased
engine noise from 121,3Db to 116,3 Db. While the renovation did not make a
remarkable change in the original engine structure. These results are can usefully
assisst of the improvement study processes for the engine after turbocharger

Keywords: D243 engine, noise reduction, turbocharger.
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1.DAT VAN BE

Tiéng 6n gay anh hwéng cé hai cho do thinh cla tai
nguoi, con nhitng tac dong kéo dai clia tiéng dn co thé dan
dén nhitng thay déi bénh Iy cho cac co quan thinh giac.
Ngoai ra, tiéng 6n con c6 tac dong kho chiu dén hé théng
than kinh ctia con ngui, lam giam sy chd y an toan trong
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lao dong va tdng nhanh sy mét méi, do dé nang suét lao
dong giam, s6 lvgng tai nan lao ddng gia tang.

Theo s6 liéu cua K.C.Ctpamenob ti€n hanh nghién
clbu & nhiéu buu dién da cho thdy rang: Mic tang tiéng
on tr 75 + 95dB da lam giam nang sudt lao ddng ngay
lap tic xubng 25%. Khi gidm tiéng on di 4 + 5dB thi
nang suat lao dong tang lén 5%, con v&i mic gidm on
la 10 =+ 15dB thi mdc tdng nay la 18%.

Boéng co D243 tang ap la dong co diesel 4 ky, 4 xylanh
b6 tri mot hang théng dirng, budng chay théng nhat, st
dung phrong phép tao hén hop kiéu mang - thé tich, 1am
mat bang nudc kiéu kin tuan hoan cudng birc, c6 co clu
ph6i khi xupap treo v&i truc cam dat trong than may va
bién dang cam la loai cam 16i ba cung, dugc phat trién trén
co s¢ clia dong co D243 khong tang ap [2]. Tuy nhién khi
hoat dong co tao ra ti€ng 6n va rung kha I6n dwgc tao ra tr
cac nguon [3]:

- On do qua trinh nap (On do hat);

- On do thai;

- On do qua trinh cong tac;

- On do Pittdng dao trong khe hé nhiét voi xylanh;

- On do mét can béng;

- On do hé théng nhién liéu;

- On do cac van phan phéi khi.

Dva vao co s¢ trén c6 rat nhiéu huwéng gidm 6n cho
dong co tang ap, bai bado nay lva chon va duwa ra phuong
phéap giam 6n cho hé théng thai clia dong co tang ap D243.
2. PHAN TICH LUA CHON GIAI PHAP GIAM ON CHO
DONG CO TANG AP D243

2.1. Théng s6 k¥ thuat dong co tang 4p D243

DPong co tang ap D243 dugc phat trién tir dong co D243
khong tang ap c6 thdng s6 nhu bang 1.

Bang 1. Thong s clia dong co D243 tang ap

TT | Thongso Kyhiéu | Giatri Ponvi
1 Hanh trinh pittong S 125 mm
2 Budng kinh xylanh D 110 mm
3 56 xylanh [ 4

4 Cong sudt dinh mikc N, 104 Ma luc
5 M6 men cyc dai @ n=1400v/ph | My 280 Nm
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6 56 vong quay dinh mikc Ny 2200 vg/ph
7 Sudt tiéu hao nhién liéu 0. 232 g/mlh
8 | Tysdnén € 16,7 -
9 Goc md som xupap nap oy 20 do
10 | Géc ddéng mudn xupép nap o, 36 do
11 | G6cmb sém xupap thi B, 46 do
12 | Gocddéng mudn xupdp thai B, 14 do
13 Goc phun sém 0, 20 do
14 | Thirty lamviéc 1-3-4-2
15 | Budng kinhndm xupéap nap D, 48 mm
16 | Buongkinh ndm xupép thi D, 42 mm
Hé thdng phun nhién liéu
17 | -BCAkiéu 1 hang 4 phan bom YTH-5
- Vioi phun kiéu kin 510 ®D-22
18 | Chisotang apsuat 15
19 | Hé s dy tri md men xodn 15 %

2.2. Cac bién phap gidm 6n cho déng co D243 tang ap

Tat ca cac ngubn on trén c6 cwong dd 6n manh phat ra
duoc xé&c dinh bang phwong phap nghién ciru theo tirng bd
phan, sé tim dugc nhirng ngudn 6n chinh va ngudn 6n chung.

2.2.1. Phuong phap xac dinh nguodn 6n chinh cho déng
co D243 tang ap

Mtrc 6n cla toan déng co duwgc tinh theo cong thirc:

Ls =L, +10.Ign (dB)

Ly =L, + AL (dB)

Trong dé:

L, - Miic 6n clia dong co.

n - S6 lwvgng ngudn 6n cta nhiéu bd phan déng co
cung lam viéc déng thoi.

AL - Lvgng thém tiéng 6n cho mét nguon.

Bang cac phrong phéap do hién dai clng voi sy phan
tich cu thé va ti mi cac nguyén nhan gay 6n nhu & hé thong
thai, co cdu van phan phdi khi, bom cao ap, hé thdng nap...
Theo tai liéu chéng 6n va rung déng cda dong co diesel:
A.A.CKulTidin va E.M MIXEEB c6 cac muc 6n sau (v6i dong
co D243 tang ap):

*On do hé théng thai: L, =120dB
* On do hé théng nap: L, =112,258dB
* On do qua trinh cong tac: L,=112dB
*On do co cdu van phan phéi khi: L, =105dB
*On do bom cao &p: Ls = 104dB

= Tl dé ta xac dinh mic 6n téng ctia dong co.

Bi€u dd xac dinh mic 6n thém clia déng co duoc xac
dinh theo toan do tiéu chuan qudc gia TOCT 11870-66.
30 25 20 15 1,0000,807 08 05 04 03 02
TTTIENETI RN NI IS I O I O B ] l AL
I i1 | I 1 T I 1 I ) ) ) T 1 1
0 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15

Tir biéu d6 xac dinh mirc 6n thém cuia déng co va cong
thirc xac dinh mc 6n toan dong co xac dinh dwgc muc 6n
téng clia dong co la 121,30dB.

2.2.2.Bién phap lam gidm 6n cho déng co tang ap D243

Giai quyét van dé on cho dong co D243 khi tang ap la
vén dé can lvu y ctia nhitng can bo khi thiét ké 1&p dat dong
co trén cac thiét bi phuong tién. Bac biét & day la phai tinh
toan, thiét ké hé thdng thai sao cho khi déng co lam viéc
phat ra miéc 6n cho phép cla nha ché tao. Mrc 6n nay
khong lam anh hudng dén diéu kién lam viéc cla ngudi
cdng nhan van hanh va toan bd mdi trudng xung quanh
noi lam viéc [6].

Véi nhitng b tiéu am thi diéu quan trong clia n6 la phai
gidm su tao 6n do xung ddng ap lwc trong dong khi thai ma
khong tao ra luc cdn r6 rét cda dong khi thai. Hién nay ton
tai mot s6 bién phap tiéu &m, song nguyén ly lam viéc clia
chiing déu theo nhing nguyén tac tiéu am sau:

* Hap thu ning lugng &m bang cach bién ching tré
thanh tdn that ma sat 1 chiéu.

* Sir phan xa nguoc cac séng am téi ngudn phat nho bo
locam.

* Si tiéu am tryc ti€p bang cac phun cac hat nuéc lo
Irng vao khi thai.

3. THIET KE BINH TIEU AM CHO BONG CO TANG AP D243
3.1. Lvachon binh tiéu &m cho déng co tang ap D243

Mot s6 loai thi€t bj tiéu am c6 cau triic nhw hinh 1.

Thiét bi tidu am dang tich cye

Thiét bi tidu 4m bing phin loc Thiét bi tidu 4m cong huong

Hinh 1. Mot s6 loai thi€t bi tiéu am

Khi tinh toan thiét k&, chon loai két cau tiéu am trén
nguyén tac két hop hai loai do 1a tiéu Am dang ma sét va
budng cong hudng (hinh 2). V6i két cau nay sé cho hiéu
qua giam on twong déi cao nén giai quyét dwgc mot phan
I6n mic dn do thai dan dén lam gidm mic dn chung cho
dong co.

Phin loc 3m

tiéu &m tich cue

Hinh 2. Binh tiéu &m két hop
3.2. Tinh dién tich tiét dién ngang 6ng thai

Dién tich tiét dién ngang cla duong 6ng thai dwgc tinh
theo cdng thirc:
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F =c (m?)

Trong dé:

V: Luu lwgng khi tinh trong 1 gidy c6 thé xac dinh nho
sudt tiéu hao nhién liéu tinh theo gid va hé s6 dv lvgng
khodng khi a.

V=0,115.10"* o.g.N,.T,

Vi cac thong so:

o Hé s6 dv lugng khdng khi, o = 1,25

g.. Sudt tiéu hao nhién liéu ctia dong co, g, = 232g/ml.h

N Cong sudt ctia dong co, N, = 104 Hp

T.: Nhiét do khi thai, T, = 739°K

C lat6c do chuyén dong cho phép ctia dong khi thai.

Da6i v6i dong co 4 ky: C =40 = 60m/s, chon C =50m/s

Khi dé F = 0,006m?

Tl d6 tinh dwgc dudng kinh trong 6ng thai la;

D= £: 40,005 =0,08m=80mm
\ = 3,14

Theo T'OCT 8732 — 70, chon 6ng thai tiéu chuén véi
D = 80mm, chiéu day S = 2, vat liéu ché tao la thép CT3 ché
tao bang phuwong phap cuén ton rdi han lai. Cac doan 6ng
thai dwoc ndi vai nhau bang cac mat bich & gitta la cac dém
vat liéu chiu nhiét.

Do két cdu binh tiéu am két hgp cla thiét bi tiéu am
dang ma sat va phin loc &m hoc nén viéc tinh toan va chon
kich thuéc cling nhu hiéu qua lam gidm 6n cla toan bd
binh tiéu ta tinh va chon tirng phan mot.

* Phan thit nhat la budng tiéu am loai phin loc am hoc.

* Phan thi hai la budng tiéu am dang ma sat.

3.3. Thé tich va duong kinh binh tiéu am

Binh muc thé tich V; binh tiéu 4m dao dong trong
khoang 10 + 30 lan thé tich dung lugng ma mét pisténg
chuyén déng duoc trong xylanh dong co. Tinh chinh xac
hiéu qua gidm am cua binh tiéu am bat ky la rat khé khan
va phtc tap. Kinh nghiém thuc té cho thay hiéu (*ng am
hoc ty 18 thuan véi \JV, , ty 18 gira chiBu dai va dudng kinh

cla binh tiéu am a:;—scé anh hudong dang ké dén mic
B

dd gidm am. Véi a nhé thi binh tiéu am lam viéc c6 hiéu
(rng trong mién tan sé hep. Tang chiéu dai binh L; s&€ mé
rong khd nang gidm am. Tang duong kinh Dy ma gilt
nguyén chiéu dai binh L, c6 thé dan dén tat dan nhanh am
lvgng trén duong thai.

Thong thuong a =2 + 4 (mot s6 binh c6 a =6 + 8), chon
a=3.

Thé tich binh tiéu &m duoc xac dinh so bo:

S 1
VB_KB'H'\/; (dm?)
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Trong dé:
S la hanh trinh pitston, S =125 mm
n la s6 vong quay clia déng co, n = 2200 v/pht
i: S6 xy lanh clladong co, i =4
Kg = (10 + 35).10° cho xe tai.
Ks=50.10° cho xe khach.
Chon K; =50.10%

V, = 50.103.£.\P_14,2dm3
2200\ 4

Puong kinh binh tiéu am:;
D, _3.\/4'\/B =3, 4142 =1,82dm®
ra \3143
Chiéu dai binh tiéu am;
L, =a.D, =3.1,82 = 5,46dm.
Nhu vay, binh tiéu am cé chiéu day éng ngoai la 3mm,

chiéu day 6ng trong la 3,5mm, éng trong duoc d& bang 2
vach ngan.

3.4.Tinh hiéu qua binh tiéu am
- Tinh hiéu qua ngan phin loc:
Theo cbng thirc:

AL, =20.Ig(A++/A* —1)(dB)

Trong dé:
A:E.l—E i4—i cosK(l, —1,)
2 218, S
1 1S, S
+= |1+ =| =+ =2 |[cosK(l, -1
2 32ls, T, (b —15)

S, ladién tich tiét dién dutng 6ng.

S, la dién tich mat cét ctia budng.
Do dé: AL, =540dB
- Tinh hiéu qua Thiét bi tiéu am dang tich cuc:
Theo cbng thirc:
AL1:4,4.a.L(dB)

D
Trong dé:
o la hé s6 vat liéu tiéu am.
[ 1a chiéu dai phan bd |16p 40 6ng dan, | = 416mm
D la duwdng kinh 6ng dan, D = 182 mm
a=0,5+0,95,chona=0,95
AL = 4,40,05218 _g55 (dB)
182

Vay hiéu qua binh tiéu am la:
AL = AL, + AL, = 9,55 + 5,40 = 14,95 (dB)

Nhu vay, sau khi I&p binh tiéu am vao dong co D243 thi
mUrc 6n cla hé théng thai gidam xuéng 14,95dB.
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- Tinh mtrc 6n chung ctla déng co:

Th tv cac ngudn on la:

+On do hé théng nap: Ls = 112,258dB

+On do qué trinh cong tac: L, = 112dB

+Ondo hé thong thai: L, =120 -14,95 = 106,05dB

+ On do hé théng phéi khi: L, = 105dB

+ On do hé théng cung cp nhién liéu: L, = 104dB

Slr dung dung cbng thirc xac dinh mirc 6n tong cla
dong co xac dinh duoc Ly = 116,338bD.

Hinh 3 1a biéu d6 gay 6n ctia dong co va hinh 4 la so do
phan bd mrc 6n trén tau va dong co.

‘db

112258
= -

Onting el ding co

]
E=]

{n do bowm eao dp

f

Cac ngudn on ciia déng cor

Chua Bp binh tifu im

1 db

116,338

112258
112

t
=]
i

fhong phiin pho khi

{n do hi Illéllg np
Ontong ol ding so

Ondohi hang hii

fn do aquit trin cang i

{in do bom ca ip

/

Cac ng.lén &n cia dong oo

P& lip binh tifu m

Hinh 3. Biéu db géy on ctia dong co

So d6 mé phong mirc on trén tau

So @6 phan bo mite 6n trén dong co

Hinh 4. So d6 phan b6 mic on trén tau va dong co
L,: On do hé thong thai L,: On do bom cao &p
L,: On do qué trinh cong tac Ls: On do hé thong nap
Ly: On do co c&u phan phéi khi L 5 Mic B tng ctia dng co.

Nhu vay, qua nghién ctru cac ngudn 6n clia ddng co cho
thady mirc 6n clia hé théng thai la I6n nhat. Sau khi thiét ké
hé thdng thai méi, véi mic do 6n téng cla dong co la
116,30dB < 121,30dB du¢i mirc cho phép.

4. KET LUAN

Khi tinh toan va thiét ké binh tiéu am st dung trén thi
truong dé gidm 6n va rung cho dong co D243 tang ap thu
duwoc két qua sau:

- ba lya chon dwgc binh tiéu &m phu hop véi dong co
tdng ap D243, tuy con ton tai nhiéu nhugc diém, song voi
két qua thir nghiém va tinh toan thi binh tiéu &m ma sat va
budng cong huwéng thi cho két qua tdi vu nhat.

- B3 tinh toan duoc dién tich, thé tich va dwong kinh
binh tiéu am phu hop véi ddng co D243 cho két qué téi uu
nhat ma khéng anh hwéng dén cong suat dong co.

- P4 tinh dugc hiéu qua cla binh tiéu am st dung biéu
dd mic 6n thém cla dong co va cho két qua gidam duogc do
on trong pham vi cho phép tir 121,3dB xudng con
116,338dB.
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