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REDUCTION SYSTEM FOR D243 ENGINE IN HYDRAGRATION

Tréan Vin Hoang, Nguyén Thi Hwong
Khoa Co khi, Truwong Pai hoc Kinh té - Ky thugt Céng nghiép
Dén Toa soan ngay 12/09/2022, chap nhan ding ngay 29/09/2022

Trong nhi*ng ndm gan day, viéc tinh toan thiét ké cac loai dong co I3p trén & td may kéo da
thu dwoc nhirng thanh twu dang ké. Hé qua la sé lwong dong co sén xuét ra I&p trén cac
phwong tién nay rat I6n, dan dén du thira. Dong co ¢& I6n 1ap trén may kéo 1a D243 ciing
nam trong tinh trang do. Trong khi d6 déng co thay lai thiéu nhiéu va mua cta nwéc ngoai
thi gia thanh cao. Dé giai quyét tinh trang nay, phwong an thiy héa dong co D243 da dwoc
nhiéu ngwdi nghi dén va da cé mot sd dé tai nghién clru van dé nay. Tuy nhién, khoang may
cla tau thuyén thworng nhd va kin, vi thé tiéng dn sé phat ra I6n va anh hwéng truc tiép
nhirng nguoi sinh sbng trén tau. Giai quyét gidm 6n cho déng co D243 1a van dé cép thiét
dé giadm tac hai dén con nguoi. Vi vay, bai bao nay sé di nghién ciru, tinh toan va thiét ké hée
thdng gidm tiéng dn cho déng co D243 khi thay hoa.

Pong co, may kéo, tiéng 6n, éng thai.

In recent years, the calculation and design of engines mounted on tractors has obtained
remarkable achievements. As a result, the number of engine produced and installed on
these vehicles is very large, leading to redundancy. The large engine mounted on the
tractor, the D243 is also in the same situation. Meanwhile, marine engines are in short
supply and purchased from abroad, the cost is high. To solve this situation, the option of
hydraulic engine D243 has been thought by many people and there have been a number of
research topics on this issue. However, the engine compartment of a boat is usually small
and closed, so the noise will be loud and directly affect the people living on the ship. Solving
noise reduction for D243 engine is an urgent issue to reduce economy as well as reduce
harm to people. Therefore, this paper will research, calculate and design a noise reduction
system for the D243 engine when hydrate.

Engine, tractor, noise, exhaust.

Viéc st dung rong rai dong co nay so Vi

Pong co ddt trong néi chung va dong co
Diesel ndi riéng hién dang duoc sir dung rong
rdi trong hau khip cac linh vyc kinh té khac
nhau, chiém ty I& 16n dén hon 90% trong cac
phuong tién van tai duong bg, duong séng,
duong bién. . .

dong co tude bin hoi, tudc bin khi 1a do cé
nhiéu wu diém noi troi nhu tinh kinh té cao,
lam viéc bén va tin cay, trong lugng va kich
thudc nho gon; su dung va bao dudng sta
chita d& dang, c6 thé cuong hoa nho ting ap;
co dong trong khi khoi dong, dao chiéu quay,

TAP CHi KHOA HQOC & CONG NGHE . SO 35 - 2022

17



KHOA HOC & CONG NGHE

tang tai va c6 kha nang tu dong hda hoan
toan.

Viéc dat mua va str dung dong co tau thuy cua
nuGc Ngoai rat dat va khong phai lac nao ciing
c6 sin. Vi thé, tan dung cac dong co may kéo
c6 san, cai tién dé lap Ién tau thay la mot
huéng giai quyét cuc ki hiéu qua. Khi thuy
hoa dong co D243 tir dong co may kéo dé lap
trén cac tau danh bat xa bo, do tau thuyén
khong 1on, phong ¢ va phong nghi ngoi cua
dan chai lién ké vai khoang may, nén nghién
ctru giam tiéng 6n cho dong co D243 a mot
van dé rat can thiét.

2. PONG CO D243
2.1. Thdng sé co ban déng co [3,6]

Bang 1. Théng sé dong co D243

Thong s6 h}i%ﬁ Gia tri
Hanh trinh piston 125 mm
buong kinh xilanh D 110 mm
Sé xilanh 4
Chiéu dai thanh truyén L | 230 mm
Cong suat dinh muc N. |58,88 kW
Modmen cuc dai n=1400v/ph | Memax | 280 Nm
S6 vong quay dinh mirc Ny 3/?8??
Suét tiéu hao nhién licu % g}nﬁﬁh
Ty s6 nén € 16,4
GOC m& sGM Xupap nap o 10°
Goc dong mudn xupap nap 0 40°
GOc m¢ sdm xupap thai B1 40°
Goc dong mudn xupap thai B, 10°
GOc phun sém 0s 17°
Thur ty [am viéc 1-3-4-2
Puong kinh ndm xupap nap D, 48 mm
Puong kinh ndm xupap thai | D, | 42 mm
Trong lugng dong co 430 kg

2.2. Két cau co’ ban cua dong co D243[2]
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Hinh 1. Mat cat doc déng co D243

2.3. CAc vi tri gay 6n déng co’ D243 [1]

On do nap;
On do thai;

On do bom cao ap;

= On do piston dao trong khe h¢ nhiét giira
piston va xilanh;

= On do mat can bang vé lyc quan tinh va
mo men lat dong co;

= On do quat hat cua hé thong 1am mét ;

= On do co cau phdi khi.

Qua nghién cru va do dac, vi tri 6n 16n nhat
can dugc xir 1y d6 1a 6n do duong thai.

3. TINH TOAN THIET KE HE THONG THAI
KHI THUY HOA

3.1. Hé théng thai déng co D243

Puong thai cia dong co D243 1ap trén may
kéo rat don gian (hinh 2). Poan 6ng ngan ong
thai 1, tir nap xylanh caa dong co dén binh
tiéu am 2. Do dic diém cia méi truong khai
thac va nhu cau trang bi nén hé théng nay rat
don gian va khi thai gay 6n 16n cho moi
truong xung quanh. Két cau gdm: budng trung
tAm tao xody 16¢ dong khi thai va xung quanh
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la budng cong hudng — chu yéu giam dong
ning cua dong khi xody trong budng trung
tam sang budng cong hudng cé ngan rong.
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Hinh 2. Hé théng thai nguyén ban déng co’
1. Ong thai; 2. Binh tiéu am
Hinh 3: Két cAu hé thdng thai khi thiy héa

Hinh 3. Két cu hé théng thai khi thay hoa

Vi vay, két cau nay khong pha hop khi thay
hoa dong co D243.

3.2. Tinh toan thiét ké hé théng thai
3.2.1. Tinh dién tich tiét dién ngang éng
thai [3]

Dién tich tiét dién ngang cua duong dng thai
duoc tinh theo cdng thuec:

= L(m?) (1)
C

V: Luu luong khi tinh trong 1 gidy c6 thé xac
dinh nho xuét tiéu hao nhién liéu tinh theo gio
va hé s6 du lugng khong khi o

V=0,115.10" .. ge.Ne. T, (2)
Véi céc thong sb:

o: Hé sd du lugng khong khi (& phan phu
luc) : a=1,473

ge: Suat tiéu hao nhién liéu cua dong co:

ge = 183 g/ml.h

Ne: Cong suat cia dong co: N = 80 ml

T.: Nhiét do khi thai: T, =739°K

Thay vao cong thirc (3.2) ta co;

V = 0,115.10* .1,473.183.80.739 = 0,1832
m*/s

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

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

Vay F = X:W: 0,003 m?
c 50

Tir d6 tinh dwoc duong kinh trong dng thai 13

D= ,/f:,/w =0,06 m =60 mm
T 3.14

Theo TOCT 8732 — 70 [7], chon 6ng thai
tiéu chuan véi D = 60 mm, chiéu day S = 2,
vat liéu ché tao 1a thép CT3 ché tao bing
phuong phap cudn ton roi han lai. Cac doan
bng thai duoc ni vai nhau bang cac mat bich
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O gitra 1a cac dém vat liéu chiu nhiét.
3.2.2. Thé tich va dwong kinh binh tiéu am

Dinh muc thé tich Vg binh tiéu 4m dao dong
trong khoang 10 + 30 lan thé tich dung luong
ma mat piston chuyén dong duoc trong xilanh
dong co. Tinh chinh xac hiéu qua giam am
cta binh tiéu &m bat ky 14 rat khé khan va
phtc tap. Kinh nghiém thuc té cho thay hiéu
tng 4m hoc ty & thuan véi B, ty ¢ giita
chiéu dai va duong kinh cua binh tiéu am c6
anh huong dang ké dén muac do giam am.

a=Lg

Ds

Vé6i a nho thi binh tiéu am lam viéc c6 hiéu
ng trong mién tan sb hep. Tang chiéu dai
binh Lg s&¢ mo rong kha nang giam am. Tang
duong kinh Dg ma giir nguyén chiéu dai binh
Lg c6 thé dan dén tit din nhanh Am luong trén
duong thai.
Thong thuong a = 2+4 (mét s6 binh ¢6 a =
6+8). O day ta chon a = 3.

Thé tich binh tiéu 4m duogc xac dinh so bo:
s 1
Vg = Kg E\E (dmd) (3)

S: la hanh trinh piston: S = 125 mm,;
n: 1 s6 vong quay caa dong co:

n = 2200v/p;

i s6 xy lanh caa 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° E\/I
T 2200\ 4

Vg = 14,2 dmP.
buong kinh binh tiéu am:

Dy = 3\/4.VB 3 4.14,2 3
. 3,14.3

Dg =1,82 dm

Chiéu dai binh tiéu am:

Lg=a.Dg =3.1,65=5,46 dm.

Vay kich thudc binh tiéu am la:

Dg =182 mm

Lg =546 mm

Nhu vay binh tiéu am c¢6 chiéu day 6ng ngoai

1a 3mm, chiéu day éng trong 1a 3,5 mm, ng
trong dugc d& bang 2 vach ngin.

3.2.3. Tinh tén that trén dwong 6ng thai [5]
Nhin so do hé théng thai (hinh 3), ta thay

nhiéu doan gap khic 90° va duong 6ng phai
chay theo két cAu khoang may:

Pé kiém tra su anh huéng cua hé théng thai
dén cong suat cia dong co ra sao, ta tinh toan
tén that trén tat ca cac doan dng thai.

AP =>"AP. +> AP, (4)
D AP, : Tong ton that trén cac doan ong
thang;

D" AP, : Tong ton that can cuc bg.

Ton that 4p suét trén doan ong thang tinh theo
cong thuc:

l,.v?

d.2g

AP =107 L. , (M) %)

li: Chiéu dai doan dng thang (m);
v: Téc d6 trung binh cua dong chay.

Theo [4], Trang bi dong luc diesel tau thuy ta
co: v =50 (m/s).

g: Gia téc trong truong 9,81 m/s%;
d: Budng kinh éng xa; d = 60.10° (m)
¢: Hé sb can 6ng dan.

Hé sb can cua duong dng duoc tinh theo cong
thuc:
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0,582
C_

=_ P 6
0,6+0,06t ©

t: Nhiét d6 trung binh cua khi xa:

t = 400°C

Taco: (= —0'582 =0,
0,6+0,06.400

D AP, = AP

D AP, = AProp + APrip+ APrys + APray +
AP145 + APtss + AP17 + AP17g
I'=20i=log + lip + Iz + lag + lss + lsg + lg7 + I7g

| = 150 + 600 + 150 + 450 + 450 + 200 +
1000 + 30 + 1000 + 150 + 150

| =4600 mm =4,6 m
Thay cac két qua trén vao 3.5 ta co:

4,6.50?

— 2 (m)=0,019 m
60.10°.2.9,81

> AP, =10™.0,02

Ton thét cuc bo duoc xac dinh theo biéu thuc:

V2

APi=C. — (m) (7)
29
Trong d6: { : Hé s can cuc bo;
Déi vai khuyu goc ¢6 £=10,15+ 0,3
Chon (=0,2
Taco: D AP, =5.AP;=5.0,2 50
' T 9,81

=0,254 m

Tong ton that cua duong thai 1a: AP = 0,019 +
0,254 =0,273 m

Theo s6 liéu tra ctru tir tai lisu CKYPYguH.A.
[7], mac can cia binh tiéu am thuong nam
trong khoang: 0,100 + 0,150 m ¢t nudc.

Nhu vay, tong ton that caa hé thdng thai 1a:
SAP = 0,273 + 0,100 = 0,373(m) = 373 mm

Theo CKYPYguH.A. [7], mac ton that cho
phép la: 350 + 400 mm.

Vay, 2AP = 373 (mm) cot nudc s¢ khdng anh
huong dén cdng suat cua dong co.

3.2.4. Bién phap giam nhiét trong khoang
may va tinh toan Iép céach nhiét

Do dong co D243 khi ha thuy duoc lap trong
khoang may, két cau cua khoang may doi hoi
duong 6ng xa (toa nhiét) phai dam bao khong
gay anh huéng dén van hanh va sta chita cua
cong nhan. Dé khic phuc tinh trang nay, trén
sudt chiéu dai duong ng thai ching ta quan
quanh dudng dng maot 16p soi amidng va boc
I6p vai amiang bén ngoai [6].

Chiéu day téi thiéu cua Iop cach nhiét duoc
tinh chon theo nhiét do t&i han cho phép trén
bé mat 16p cach nhiét:
2kt -t

X n 8
a,D, t —t, ®)

n n

Y =X.InX =

Trong d6: k: Hé s6 dan nhiét cua 16p cach

nhiét; kcal/mh.°C;

k = 0,04 kcal/mh.°C;

a,: Hé sb truyén nhiét tir bé mat I6p cach

nhiét vao moi truong khong khi; «,= 10

kcal/m?.h.do;

Dn: Puong kinh ngoai cua dng dan;

Dp=64 mm

t,: Nhiét do bén trong 16p cach nhiét, coi bang

nhiét do mdi chat,

t; = 400°C;

t, : Nhiét @6 bén ngoai I6p cach nhiét;

t, = 60°C;

to : Nhiét d6 moi truong khéng khi bén ngoai;

t, = 25°C.

Thay s ta co:
__20,04 400-60

10.64.10° 60-25

Khi d6: X = 1,9 (Tra theo d6 thi hinh 8.9:

=1,21,
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Trang bi dong luc) [4];

D . .
X= D—"”; Trong d6 Den: duong kinh 16p cach

nhiét (m);

Tiur d6: Do = X. D, =1,9.64 =121,6 mm;

Chiéu day 16p cach nhiét:

D,,~D, _121,6-64
2 2

0= = 28,8 mm

Quy tron: 6 = 30 mm
4. KET LUAN
= Pi phan tich cac ngudn on do dong co dot

trong phat ra néi chung va dong co D243 noi
riéng; qua d6 thdy rang mac on cua dudng

thai 1a I6n nhat va gan tring véi mic on
chung cua dong co. Vi vay, viéc giam dn cho
khi thai Ia can thiét.

= Tinh toan, thiét ké duoc tiét dién ngang cua
duong thai thuy hoa dong co D243.

= Thiét ké binh tiéu &m va giam 6n cho dong
co D243 khi thuy hoa. Sau khi tinh toan thiét
ké binh tiéu am, cho thay két cau da chon cho
phép giam mac on cua duong thai dudi muac
cho phép.

= Tinh toan duoc tén that trén duong thai khi
thiy hoa dong co D243.

» Tinh todn cach nhiét va giam nhiét trong
khoang may khi thuy hoa dong co D243.
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