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TOm tat: Pong co D243 ting ap phat trién trén co so Clia dong co D243 khong tang ap do
nha may Diesel Sdng cong san suat, tang 4p da tang cong suit cua dong co 1én tir 73 mé luc
1en 104 ma luc. Loai dong co nay chu yeu su dung trong ndng nghiép va ngu nghiép. Cong
Sut tang 1én kem theo mot van dé dé 1a tiéng 6n cua dong co 1én. Viéc nay anh huang khdng
nhé dén sirc khoe, nang suét lao dong cua con ngudi.

Bai bdo nay dua ra phuwong phép tinh toan mac on 16n nhat cia dong co va bién phap
giam 6n cho dong co D243 tiang ap. Cu thé d& giam tiéng on tir 121,30 Db xubng 116,30
Db.Trong khi cai tién khong l1am thay d6i qué nhiéu vé mat két cdu cia dong co D243. Két
qua nay 1a co s quan trong cho viéc cai tién dong co sau ting ap.

Tiwr khoa: D243; Tang ap; 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 methods to decrease
the supercharged D243 engine noise. 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 supercharging.
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1. Patvan dé

Cac may bom ting ap cua dong co diézen 12UH 18/20 va 12xH 23/30 va hang loat kiéu
khac c6 vai trd twong ddi nhur trong viéc hinh thanh d6 6n chung ciing nhu chiing phat ra tiéng
on thap hon 10 + 15 db so véi tiéng on cua cac ngudn khac. Cac muc on thip hon nay dugc
tao ra boi cac cu trac. Pac biét cia nhirng bo phan luu théng khong c6 éng téa kiu canh
quat. Mtc 6n ciia bom ting ap 124H 18/20 1a 107db, khi murc on Chung cua dong co 1a 122db
[2]. Cac may bom ting ap c6 dng téa Kiéu canh quat quy dinh tinh on dic biét cia tat ca dong
co diesel tau thuy

Dong co D243 tang ép 1a dong co diesel 4 ky, 4 xilanh bd tri mot hang thing dung, budng
chay thong nhét, st dung phuong phép tao hdn hop kiéu mang - thé tich, 1am mat bang nudc
kiéu kin tuan hoan cudng buc, ¢6 co cau phdi khi xupap treo vai truc cam dat trong than may
va bién dang cam 1a loai cam 15i ba cung, duoc phat trién trén co so cia dong co D243 khong
tang ap do NCS.Nguyén Tién Han thlet ké [2]. Tuy nhién khi hoat dong co tao ra tiéng 6n va
rung khé lén duoc tao ra tir cac nguon:[3]

-On do qué trinh nap (On do hat)

-On do thai

-On do qué trinh cdng tac:

-On do Pistong d4o trong khe ha nhiét vai xy lanh



-On do mit cén bang
-On do hé théng nhién liéu
-On do céc van phan phdi khi
2. Cosoly thuyet giam 6n cho dong co tang ap D243
Tat ca cac ngudn on trén co cuong dd on Manh phat ra duge xac dinh bang phuong phép
nghién cuu theo tieng bo phan, ta sé tim duoc nhitng nguon dn chinh va ngudn on chung.
Bang 1: Thong s6 caa dong co D243 ting ap

Gia tri
TT Thong sé/ki hiéu Chwa | Dwkién | Pon vi
t/ap t/ap

1 Thir tu lam viéc cac xylanh 1-3-4-2 | 1-3-4-2 -

2 | Thé tich cong tac (Vp) 4,75 4,75 dm®
3 | buong kinh xylanh (D) 110 110 mm
4 Hanh trinh piston (S) 125 125 mm
5 | Ty sonén () 16,4 16,4 -

6 | Cong suat dinh mic (Ne.gm) 73 104 ml

7 Tdc do dinh muac (ng,,) 2200 2200 v/ph
8 | M6 mem 16n nhit (Me-may) 277,3 390 N.m
9 Suat tiéu hao nhién liéu (ge) 195 164 g/ml.h
10 | Goc phun sém (gs) 24 24 TK
11 | Ap suat phun (Ps) 18 18 MPa
12 | He théng 1am mat Cting buc 1 \éibnng tuan hoan
13 | Heé thong bbi tron Boi tron ki€u cudng bic

Xac dinh cac nguon on do dong co tang ap gy ra nhu: h¢ théng thai, hé thdng nap, qua
trinh cong tac, do co cau phan phdi khi, do bom cao ap. Su dung cong thic tinh muc 6n cua
toan dong co. Str dung biéu do xac dinh mac 6n thém cua dong co duge xac dinh theo toan d6
tiéu chuan qudc gia TOCT 11870-66. Tinh toan muc on thém cua ting hé théng sau d6 tinh
muc 6n thém cua dong co D243 ting 4p so voi dong co D243 ban dau. Lya chon bién phap
giam am phu hop vé6i dong co D243 tang ap. Tinh toan d6 giam &m khi lap thém hé théng
giam am sau d6 tinh toan lai 46 on tong cua dong co sau khi lip dat bo tiéu am. Két qua cho
thay, sau khi lap binh tiéu am cho dong co D243 ting ap. P9 6n chung ciia dong co giam tir
121,30 Db xuéng 116.30 Db.

2.1 Phuwong phap xac dinh cac nguon on chinh ciia dgng co D243 ting ap

Mtic 6n cua toan dong co dugc tinh theo cong thuc:

Ly =Ly + 10.Ign (Db)
Ly=L; + AL (Db)
Trong do:

L, - Mtc on cua dong co.

n- S6 lwong ngudn on caa nhiéu b phan dong co cing 1am viéc
ddng thoi.

AL- Luong thém tiéng 6n cho mot ngudn.

Bang cac phuong phap do hién dai cung voi su phan tich cu thé va ti mi cac nguyén
nhan gay on nhu & hé thdng thai, co cau van phan phéi khi, bom cao 4p, hé thong nap... Theo
tai liéu chéng on va rung dong cua dong co diesel:A.A.CKullidin va E.M MIXEEB ta c0 cac
muc on sau (V6i dong co D243 ting ap):



* On do hé thdng thai: L, =120 Db

* On do h¢ thong nap: L, = 112,258 Db
* On do qua trinh cong tac: L3 =112 Db
*On do co cau van phan phéi khi: L, = 105 Db
* On do bom cao 4p: Ls =104 Db
Mtic 6n cua toan dong co dugc tinh theo cong thuc:

Ly =L, + 10.Ign (Db)

Ls=L; +AL (Db)
Trong do:

L, - Muc dn cua dong co.
n- S6 lwong ngudn on caa nhidu b phan dong co cing 1am viéc
ddng thoi.
AL- Luong thém tiéng 6n cho mot ngudn.
Xac dinh mic 6n tong caa dong co.
Biéu dd xac dinh mitc 6n thém cua dong co duoc xac dinh theo toan d tiéu chuan
quéc gia TOCT 11870-66
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Tir biéu dd xac dinh mac 6n thém cua dong co va cong thirc xac dinh muc 6n toan
dong co ta xac dinh dugc muc on téng cuadong cola 121,30 D
2.2 Bign phap lam giam on cho djng co ting ap D243

Giai quyet van dé 6n cho dong co D243 khi tang ap 14 van dé can luu y cua nhitng can bo
khi thiét ké lap dat dong co trén cac thiét bi phuong tién. Dac biét ¢ day 1a phai tinh toén, thiét
ké hé théng thai sao cho khi dong co 1am viéc phét ra mirc on cho phép cua nha ché tao. Muc
6n nay khong lam anh huong dén diéu kién 1am viéc ctua ngudi cong nhan van hanh va toan bo
moi truong xung quanh noi lam viéc [6]

Véi nhitng bo tiéu 4m thi diéu quan trong ctia né la phai giam sy tao on do xung dong &p
luc trong dong khi thai ma khdng tao ra luc can rd rét cua dong khi thai. Hién nay ton tai mot
s6 bién phap tiéu am, song nguyén ly 1am viéc caa chang déu theo nhitng nguyén tac tiéu am
sau:

* Hap thu nang luong &m bang cach bién chlng tra thanh ton that ma sat 1 chiéu.
* Syr phan xa ngugc Cac s6ng am tGi ngudn phat nho bo loc am.
* Sy tiéu &m truc tiép bang cac phun cac hat nudc lo lang vao khi thai
3. C4c bién phap giam on
3.1 Mot so thiét bi tiéu am

Thiét bi tiéu 4m béng phin loc Thiét bi tiéu 4m cong huong

Hinh 1: Mét s¢ logi thiét b; tiéu am



Khi tinh toan thiét ké ta chon loai két cu tiéu &m trén nguyén tic két hop hai loai do 1a
tiéu @m dang ma sat va buong cong huong. Vai két cau nay s€ cho ta hiéu qua giam on tuong
doi cao nén giai quyét dugc mot phan Ién mac on do thai dan dén lam giam muc 6n chung cho

=
T I

Phin loc am

tiéu &m tich cuc

Hinh 2: Binh tiéu am két hop
3.2 Tinh dign tich tiet di¢n ngang ong thai
Dién tich tiet dién ngang cua duong o6ng thai dugc tinh theo céng thirc:

F= < (m)

Trong do:

V: Luu luong khi tinh trong 1 gidy c6 thé xac dinh nho xuat tiéu hao nhién liéu tinh
theo gio va hé sé du lugng khong khi a.

V =0,115.10" 0.ge.Ne. T,

Véi céc thong sb:

- o : Hé s6 du luong khong khi (Chuong 1): o = 1,25

- ge : Suat tiéu hao nhién liéu cua dong co: ge = 232 g/ml.h

- N : Cong suét cia dong co: N = 104 Hp

- T, - Nhiét d6 khi thai: T, = 739°K

C la tbc @6 chuyén dong cho phép cua dong khi thai.

Déi voi dong co 4 ky: C = 40 + 60 m/s. Ta chon C = 50 m/s

Ta xac dinh dugc F= 0,005 m’

Tir d6 tinh duoc duong kinh trong dng thai 1

D= \/E = 4.0,003 =0,08 m=80 mm
I 314

Theo TOCT 8732 — 70, chon 6ng thai tiéu chuan véi D = 80 mm, chiéu day S = 2, vat
liéu ché tao 1a thép CT3 ché tao bang phuwong phap cudn ton rdi han lai. Cac doan 6ng thai
duoc ndi véi nhau bang cac mat bich & giita 1a cac dém vat liéu chju nhiét.

Do két cau binh tiéu am két hop cua thiét bi tiéu am dang ma sét va phin loc am hoc
nén viéc tinh toan va chon kich thudc ciing nhu hiéu qua 1am giam on cia toan b binh tiéu ta
tinh va chon tirng phan mot.

* Phan thtr nhét 1a budng tiéu am loai phin loc am hoc.

* Phan tht hai 1a budng tiéu &m dang ma sat.

3.3. Thé tich va dwang kinh binh tiéu am.

Dinh muc thé tich Vg binh tiéu 4m dao dong trong khoang 10 + 30 lan thé tich dung
lwong ma mot pistdng chuyén dong dugc trong xy lanh dong co. Tinh chinh xac higu qua giam
am cua binh tiéu &m bat ky 1a rat kho khan va phuac tap. Kinh nghiém thyuc té cho thay hiéu
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tng am hoc ty 1€ thuan vai ||V, |, ty 1€ gitra chiéu dai va duong kinh cua binh tiéu am a = B—B
B

c6 anh huong dang ké dén muc do giam am. Véi a nho thi binh tiéu am lam viéc c6 hiéu ung



trong mién tan sb hep. Tang chiéu dai binh Lg s& mo rong kha ning gidm 4m. Tang dudng
kinh DB ma gitr nguyén chiéu dai binh Lg c0 thé dan dén tat dan nhanh am lugng trén duong
thai.

Thong thuong a = 2 + 4 (Mot s6 binh c6 a = 6 + 8). ¢ ddy ta chona =3

Thé tich binh tiéu am duoc xac dinh so bo:

Ve =Kg | %\ﬁ (dm?)
|

Trong do:
S la hanh trinh pitston: S = 125 mm
n 1a s6 vong quay caa dong co: n = 2200 v/phut
i S6 xy lanh cua dong co: i =4
Kg = (10 = 35). 10% cho xe tai.
Kg = 50.10% cho xe khéch.
Ta chon Kg =50.10°

vB =50.10° 12_5 l
T 2200'V4
Vg = 14,2 dm®

buong kinh binh tiéu am:

DB = 3|4V _ 5 [4142
Ma 3143

DB =1,82dm
Chiéu dai binh tiéu am:
Lg=a.DB=3.1,65=5,46 dm.
Nhu vay binh tiéu am c6 chiéu day dng ngoai 1a 3mm, chiéu day 4ng trong Ia 3,5mm,
dng trong duoc d& bang 2 vach ngan.
3.4. Tinh hiéu qua binh tiéu a&m.
- Tinh higu qud ngdn phin loc
Theo cong thuec:
AL, =20. 1g (A + /A2 —1) Db
Trong do:

A= 1 1—1.(i+i .CosK (11-1;) +
2 2'S, S

1

+ 1{1+£.(i+i)} .cos K (11 -1y)
217" 2%s, " s,
- S;: Ladién tich tiét dien duong 6ng
- S,: Dién tich mat cit caa budng
Ta xac dinh duoc
AL, =5,40 Db
- Tinh higu qud Thiét bj tiéu Am dgng tich cuc
Theo cong thuc:

|
A=44. a—(db
o (db)

Trong d6: a. Hé sb vat‘liéu tiéu am. q ,
I.  Chiéu dai phén bo l6p &o ong dan. 1=416mm



D. Buong kinh éng din. D = 182 mm
a=0,5-0,95 chon o= 0,95
416
AL =4,4.0,95.— =9,55 (Db)
182
Vay hiéu qua binh tiéu am la:
AL = AL + AL,
AL = 9,55 + 5,40 = 14.95 (Db)
Nhu vay, sau khi ldp binh tiéu 4am vao dong co D243 thi mc on cua hé théng thai
giam xudng 14,95 Db.
- Tinh méc én chung ciia déng co:
Thir tw c4c ngudn on la:
- On do h¢ théng nap: Ls = 112,258 Db
- On do qua trinh cong tac: L, = 112 Db
- On do hé théng thai: Ly =120 -14,95 = 106,05 Db
- On do h¢ thong phoi khi: Lz = 105 Db
- On do hé thdng cung cap nhién liéu: Ly = 104 Db
Str dung dung cong thire xac dinh muc 6n tong cua dong co ta xac dinh dugcly = 116,338 Db
Qua cé4c két qua tinh toan trén ta c6 biéu dd gay on cua dong co (Hinh 3): So d6 mo
phong muc on va So d6 phan b muc 6n trén dong co (Hinh 4)

i ® p®

12130 116,338
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Hinh 3: Biéu do gay on cua dong co
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Hinh 4: So' d6 phan bé mic on trén tau va dong co



Li: On do hé théng thai Ls: On do bom cao ap
Lo: Qn do qua trinh cdng tac Ls: On do hé thong nap
Ls: On do co cau phan phéi khi Ls: Mic 6n tong ciia dong co.

Nhu vy, qua nghién cau cdc nguon on ciia dong co ta thiy mic dn cua h¢ théng thai 1a I6n
nhat. Sau khi thiét ké hé thong thai mai, véi mic o on tong ciua dong co 1a 116,30Db< 121,30
Db dudi muc cho phép.

4.

Két luan

Khi tinh toan va thiét ké binh tiéu &m sir dung trén thi trudng dé giam on va rung cho dong
co D243 tang ap thu duoc két qua sau:

D lya chon duoc binh tiéu &m phi hop véi dong co tang 4p D243, tuy con ton tai
nhiéu nhugc diém, song véi két qua thu nghiém va tinh toan thi binh tiéu am ma sat va
budng cong husng thi cho két qua t6i wu nhét.

D3 tinh toan duoc dién tich, thé tich va dudng kinh binh tiéu am phi hop véi dong co
D243 cho két qua t6i wu nhat ma khdng anh hudng dén cong suat dong co.

D3 tinh dugc hiéu qua cua binh tiéu &m sir dung biéu do muc 6n thém cua dong co va
cho két qua tinh toan nhu trén dé giam duoc do 6n trong pham vi cho phép tir 121,3
db xuéng con 116,338 db.
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