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NGHIEN CUU THIET KE MAY LQC DAU BOI TRON
DI PONG CHO PONG CO DIESEL CO NHO

RESEARCH ON DESIGNING PORTABLE LUBRICATING OIL PURIFIER
FOR SMALL DIESEL ENGINES

Lé Van Vang, Vii Minh Thdi, L& Hitu Cuong, Truwong Thanh Hai
Truong Pai hoc Giao théng vén tai Thanh pho Ho Chi Minh

Tém tit: Viéc thiét ké va ché tao may 1am sach dau béi tron di dong co thé 1am sach dau boi
tron cho déng co diesel trén tau thiy déng vai tro rdt quan trong dé tang tuéi the cua dau. Tir do tiét
kiém chi phi vdn hanh, tang hiéu qud kinh té ma vdn dam bdo dong co hoat déng an toan, tin cdy.
Ngoai ra, chu ky thay nhét béi trom tang 1én sé 1am giam lwong dau bdn thai ra méi trong, gop phan
bio vé méi truwong. Bai béo trinh bay nghién cizu thiét ké may loc dau nhon di dong cho dong co
diesel c& nho trén tau thuy, trong cac nha may va khu cong ghiép nham nang cao chdt lwong va tudi
tho cua dau béi tron cho dong co sau khoang thoi gian lam viéc. pong thoi, day ciing la mgt giai phap
xur ly, thu gom hiéu qua dau béi tron cho déng co diesel thdi ra sau khi thay thé dau nham nang cao
tinh kinh té va bdo vé méi truong.

Tir khoa: Péng co diesel , hé thang béi tron, may loc dau béi tron di déng, may chinh, may phu.

Ma phén logi: 10.1

Abstract: The design and manufacture of a portable lubricating oil cleaner that can clean the
lubricating oil for diesel engines on ships play a very important role to increase the service life of
lubricating oil. Thereby saving operating costs, increasing economic efficiency while ensuring safe
and reliable operation of the engine. In addition, the increased lubrication oil change cycle will
reduce the amount of dirty oil discharged into the environment, contributing to environmental
protection. The article presents the research design of portable lubricating oil purifiers for small
diesel engines on ships, in factories, and industrial zones to improve the quality and life of lubricating
oil for diesel engines after a period of working time. At the same time, this is also a solution to
effectively treat and collect lubricating oil for diesel engines discharged after oil replacement to
improve the economy and protect the environment.

Keywords: Diesel engine, lubrication system, portable lubricating oil purifier, main engine,
auxiliary engine.

Classification code: 10.1

1. Giai thiéu

Lam sach dau boi tron cho dong co
diesel 1a vin d& hang dau trong viéc khai
thac, bao dudng dong co. Hau hét cac dong
co diesel dic biét 1a diesel trén tau thuy déu
duoc lap dat cac thiét bi va hé théng loc dau
dé 1am sach dau boi tron trong qua trinh khai
thac dong co.

Céc dong co c¢& vira va lén thuong b tri
hé thdng boi tron kiéu cac te kho, duoc trang

nhanh bi nhiém ban, giam pham chit kéo
theo giam chat luong boi tron, anh huong
dén tudi tho dong co, chu ky thay thé dau
méi s& ngan hon. Khi chu ky thay dau moi
ngan lai thi khdng nhiing lam giam hiéu qua
kinh té cia dong co ma con lyén quan dén
van dé 6 nhiém méi truong khi phai xu ly
luong dau cii duoc thay ra.

Thiét bi di dong c6 thé 1am sach dau bdi
tron hiéu qua cho cac dong co diesel co nho

bi mot hé théng loc dau ly tdm hoat dong
song song Vvéi hé théng boi tron trong quéa
trinh dong co 1am viéc nén chat luong lam
sach dau nhon luén dam bao va c6 do tin cay
cao. Con ¢ cac dong co diesel ¢ nho sir
dung hé thong boi tron cac te udt, thuong
khong duoc trang bi hé thong thiét bi loc dau
hiéu qua nhu & céc hé théng boi tron cho
dong co c& vira va 1on vi vay dau nhon

nhu dong co lai may phat dién trén tau thay
dong mot vai tro rat quan trong lam ting tudi
tho sir dung dau boi tron, qua d6 lam giam
chi phi van hanh, tang hiéu qua kinh té cua
hé dong luc ma van dam bao hoat dong an
toan, tin cay cho dong co. Bén canh do, chu
ky thay dau boi tron ting 1én s& lam giam
luong dau ban thai ra ngoai, gop phan bao vé
moi truong.
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2. Co so lwa chon phwong phap lam
sach dau bdi tron cho ddng co diesel c&
nhé

Nhiém vu cta dau bdi tron la giam ma
st giita cac chi tiét 1am viéc, bao vé bé mat
kim loai, 1am kin cac bé mat 1am viéc va lam
mét cho céc chi tiét cua dong co, giup cho
doéng co lam viéc on dinh va dam bao cho
nhiét do luén trong gidi han cho phép. Viéc
sir dung dung chung loai dau boi tron va dam
bao chat lwong cua né dé thyc hién tét nhiém
vu cua dau ciing nhu hé thdng boi tron.

Hau hét cac loai dong co diesel hién nay
déu st dung phuong phap 1am sach dau bang
cach loai bo cac hat kim loai phéat sinh do
bong tréc trong qué trinh cac chi tiét ma sat
v6i nhau va cac tap chat ban khac bing
phuong phap loc bang phin loc hodc may loc
ly tdm. Phuong phéap 1am sach dau nhon boi
tron cho cac dong co diesel s dung trén tau
thay hién nay ciing chu yéu 1a sir dung céc
loai phin loc va may loc ly tam. Hé thdng
dau boi tron st dung may loc ly tam dé lam
sach dau ludn dam bao tot duoc cac yéu cau
vé chit luong 1am sach dau ciing nhu cac yéu
cau ky thuat khac.

Tuy nhién, dbi véi cac dong co diesel ¢&
nho nhu cac loai dong co lai may phat dién,
hodc cac dong co diesel lap dit trén cac tau
nhé nhu tau dich vy, tau ca, trong cac nha
may thuong chi ding cac loai phin loc dé
lam sach dau bbi tron cho dong co ma khong
c6 hé thdng loc dau st dung may loc ly tam.
Vi vy, tudi tho cua dau boi tron ngin, lam
giam chu ky thay dau, tang chi phi khai thac
thiét bi.

Giai phap hitu hiéu dé giai quyét van dé
nay la trang bi thém mot hé théng may loc
dau ly tam, tuy nhién, giai phap nay doi hoi
chi phi cao va can mot khong gian dua rong,
nén rat kho thuc hién. Do vay, sau khi phan
tich, danh gia cac phuong phap lam sach dau
bbi tron, cac dic trung vé ki thuat va kinh té
trong khai thac dong co diesel c& nhd, nhom
nghién ctru dua ra giai phap tét nhit cho
nhirng loai dong co noi trén 1a sir dung cac
thiét bi 1am sach dau di dong c6 su dung
phuong phap loc ly tam.

3. Thiét ké hé thong
3.1 Xay dung so' do nguyén ly hé
thong

| s Mach dién diéu khién

| --— - - Machcimbién

i — ——— Mach dién ham dau

|

|
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I daunhon

./

< é .
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Hinh 1. So @6 hé thang lam sach
ddu béi tron di dgng.

Hé théng bao gom bau loc ly tam dé 1am
sach dau; bom dé cip dau ban vao may lam
sach ly tim véi luu luong va cot 4p yéu cau;
bau ham dé gia nhiét cho dau, diéu chinh do
nhét cua dau; déng hd do do nhét; hé thng
duong 6ng; van va bang dién diéu khién.

Dau nhon tir cac te cua dong co s& dugc
bom hiit thong qua phin loc, sau d6 dau nhon
duoc dua qua bau ham dé 1am tang nhiét do
cua dau dam bao d6 nhét cua dau phu hop
cho quéa trinh loc. Dau ban c6 d6 nhét phu
hop duoc dua vao thiét bi loc dau ly tam. Tai
day, dudi tac dong cuaa luc ly tdm, cac hat
can ban va nudc ¢ ti trong I6n hon ti trong
cia dau sach bj ving ra phia ngoai vach vo
thugc thiét bi do chiu luc ly tdm 16n hon va
s& dinh ky duoc xa ra ngoai bang cach thao
thiét bi loc ly tam dé vé sinh. Dau sach &
trung tdm cua thiét bi loc dau s& di theo
duong 6ng xa tro vé céc te cua dong co,
hoan thanh mét chu ky loc dau.

3.2. Céc thiét bi co ban ciia hé thong

3.2.1. Tinh chon bau loc dau ly tam

Bau 1am sach dau ly tam s& gitp loai bo
cac chat gay nhim ban cho dau béi tron mét
cach rat hiéu qua. N6 hoat dong dua trén
nguyén Ii ly tdm, luc ly tim duoc tao ra do
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hiéu (g quay tron caa phan rotor thudc thiét
bi khi c6 dong dau &p suit cao chay qua. Luc
ly tdm sé lam cho céc hat can c0 ti trong 16n
hon dau sach bi ving ra ngoai vach cua thiét
bi va s& dinh ky duoc xa ra ngoai bang céach
thao vé sinh thiét bi. Phin dau sach c6 ti
trong nho hon nén chiu tac dung cua luc ly
tam nho hon s& tap trung ¢ gita thiét bi va
dugc dua vé két chira thong qua duong 6ng
héi. Cong nghé nay gilp loai bo cac hat cin
c6 duong kinh tir 3 d&n 20 pm. N6 gidp kéo
dai tudi tho cua dau, kéo dai chu ky thay dau
mai vi vay gitip lam tang tinh hiéu qua kinh
té cho dong co.

Pé tang toc d6 va nang cao hiéu qua lam
sach ngudi ta sir dung may loc ly tam véi téc
d6 quay hang nghin vong/phat. Dudi tac
dong cua luyc ly tam, cac thanh phan c6 ty
trong l6n hon dau duoc tach ra. May c6 céc
duong dan dau ban vao, lay dau sach va
nuéc ra lién tuc, con can ban dugc dinh ky
ldy ra mdi khi dirng may. Cin ctr vao luong
dau can l1am sach cua cac dong co diesel c&
nho nhu déng co trong phong thyc hanh may
tau thuy cting nhu trong pham vi ap dung,
nhém tac gia lva chon thiét bi 1am sach dau
ly tam CP200 cua hang san xuat Shin Heung
Precision, Han Quéc.

Nap chup
thao lap voé

Vo6 thiét bi

Hat ban

Dauban —f—

|
T /-j g_

2

Rotor —_} | Bk Dausach

Dau sach

Dau ban
I ]

A A

Hinh 2. Bau loc dau ly tam.

3.2.2. Tinh toan hé théng dwong éng

Su tiéu hao nang luong trong qua trinh
van hanh (tén that dong luc cho bom) tuy
thugc vao tén that thuy dong caa céc thiét bi
trong hé théng. Do d6 viéc tinh toan thiy
dong nham xac dinh c4c thdng sb can thiét
dé chon bom cho phu hop Vvéi yéu cau thiét

bi, mat khac n6 giup danh gia kha nang ti€u
ton nang lugng trong qua trinh van hanh, cho
nén tl’nh tré khéang thuy dong cua hé thong
duong ong la mot van de quan trong khi thict
ke thict bi. Ton that ap suat trong h¢ thong
duong ong dugce xac dinh bang cong thic :

Apy = Apy + Apc + Apy + Ap,

Trong do:

Ap,: Tro khéng cuc bo;

Ap,: Tré khang gia toc;

Ap,: Tro khang trong truong;

Apy;: Tong tré luc, [Pa = N/m?].

Dau nhon 1a dau nhon thyc, ¢6 tinh nhot
do do khi chdy trong 6ng hodc kénh s& c6 ma
sat xdy ra gitta bé mat ong (kénh) va dau
nhon nén tao ra ton that vé ap suat Ap,,. Tro
khang ma sat duoc tinh theo cong thic:

Ay = L w?
Dm = €. rh p. >

Sau khi tinh toan b tré khang thuy luc
Apy, cOng suat trén truc ciia bom dugc tinh
bang cong thuc:

v o b2Vbps  12.G.8p5 107

n PN

(kW]

Vai:

V: Luu luong thé tich cua dau nhon,
[m?s];

G: Luu lugng khéi luong cua dau nhon,
[ka/s];

p: Khéi luong riéng trung binh cua dau
nhon, [kg/m?];

n: Hiéu suat cia bom.

050 CoL QUTLET

4 THRELADED FONG HMOULS O0L TNLET -

Hinh 3. Kich thuéc cia bé loc dau CP200.
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Buong dic tinh
20 cha Phin loc [F-P]
= 3 Budng dic tinh
g 18 23 clia Phin loc [P-R]
fut Qo
hat 58 F - Flow: Luu lugng
| 16 -« P —Pressure: Ap sudt
= - 5
R - Rotation: Vong qua
g 14 5000 B quay
jul
o /
> 12 4000
3
3
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AREEE
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Hinh 4. D6 th thé hién luu heong cuia bg loc dau
tai tdc dg va &p sudt cua thiét by.
3.3.4. Tinh toan chon bom
Bom trong hé thong dugc chon la bom
banh rang, san lugng ly thuyét cua bom banh
rang dugc tinh theo cong thirc nhu sau:
Qe =VXZXxnx?2
=2nXnXmXZXB
Trong do:
V: Thé tich mét ranh rang;
Z: S6 rang cua banh rang cha dong;
B: B& day cua banh rang;
m: Modun cua c4c cap banh ring in
khép;
n: S6 vong quay cua banh ring chu
dong.
Trong thuc té, mot phan dau nhon quay
nguoc tro lai ctra hat, vay san lugng thuc té:
=2 XnXmXZXB X1

ng- Hiéu suat Iuu lugng cua bom.

Hé théng st dung bom banh rang hut
dau tir cac te dong co dé cap vao cho thiét bi
loc dau ly tdm. Véi luu lugng dau thiét ké
qua phin loc la 16 I/ph, nhom tac gia da tham
khao trén thi truong va quyét dinh lua chon
bom chuyén dau qua phin loc 1a bom banh
rang. Tu duong dac tinh cua phin loc ly tdm
va bom cip dau hinh 4, ta xac dinh dugc
diém lam viéc cuia hé thong bom dau va phin
loc thé hién nhu hinh 5. Piém A 14 giao diém
cia dudng dic tinh thuoc bom cip dau va
duong dic tinh caa phin loc 1a diém lam viéc
thuoc hé théng bom — phin loc. Dya vao
diém phdi hop cong tac, ta xac dinh duoc luu

lugng bom can tao ra 1a 16 1/ph, &p suat cua
bom la 4.5 bar. Khi do, vong quay cua roto
phin loc 1a 4000 v/ph.

Sau day 1a cac thong sd khai thac thiét
bi, dwa trén nhitng thong s6 nay ta s& tinh
toan dugc cac thong sé két cau cua thiét bi:

Thong sb Gia tri
Luu luong loc 16 l/ph
Ap suat 4.5 Bar
Vong quay cua Roto 4000 v/ph

buong ddc tinh
cla Phin loc [F-P]

20

Pbuong ddc tinh
cla Phin loc [P-R]
Puong dac tinh
cGa Bom [F-P]

18

Vong quay
Roto [v/p]

16

F—Flow: Luu lugng
P - Pressure: Ap suat
R — Rotation: Vong quay

14

B w
o o
o o
o o

12
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S 2000

_________\\___ _¥>
/
/

T

0 4 5 6 7
Ap suat dau [Bar]

Hinh 5. piém phoi hop lam viéc ciia
hé thong bom va bau loc ly tam.
4. Md phéng hoat dong cia hé théng
Nhitng nim gan day, nho su phat trién
cua cadc cong cu tinh toan cung véi su phat
trién cua may tinh dién tor, da thiét 1ap va dan
dan hoan thién cac phan mém cong nghiép,
st dung dé giai nhitng bai toan co hoc vat
ran, co hoc thuy khi, bai toan dong, bai toan
tuong minh va khong tuong minh, bai todn
tuyén tinh va phi tuyén, bai toan vé truong
dién tur, bai toan tuwong tac da truong vat ly.

0

N"Hoa A

Hinh 6. M6 phang hoat déng cia hé thong.
ANSYS (Analysis Systems) la mot goi
phan mém phén tich phan ta hitu han (Finite
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Element Analysis, FEA) hoan chinh ding dé
md phong, tinh toan thiét ké cong nghiép, da
va dang duoc sir dung trén thé gisi trong hau
hét cac linh vuc co hoc va ky thuat nhu két
cau, nhiét, dong chay, dién, dién tur, twong
tac gitra cac moi truong, gitta cac hé vat ly.
Quy trinh md phong hé thdng da duoc
thuc hién gom cac budc xay dung mo hinh
hinh hoc 3D cua céc thiét bi sir dung phan
mém Autodesk Inventor; sau d6 budc chia
luéi va mb phong qua trinh lam viéc cua
thiét bi s& sir dung phan mém md phong
ANSYS Fluent. M6 phong CFDs may loc:

Bl e [

G . R

Hinh 7. Xay dung [nc‘) hinh hinh hoc 3D cua phin loc
ly tdm bang phan mém Inventor.

TR ——

e LA L I Y

SH+RE AEQazn

- o iy TS e —" 7
Mgy = o L fe fr fo o H Ao bt

(= o e o iy o o i

Hinh 8. Chia lwéi cho phin loc quay ly tam.
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Hinh 9. Gan diéu ki¢n cac thong sé ki thugt
cho chat long va vat lyéu.
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Hinh 11. Nhdp téc dg va ap sudt dong dau
phan mém Ansys 17.1.

5. Két qua md phéng CFDs

Nhin vao file két qua nhan thay truong
van téc bén trong phin loc dugc b tri ngay
16 phun caa phin loc. Ping nhu 1y thuyét
phan mém thé hién duoc trudng toc do tai 16
phun nay c6 téc do 16n nhat.

Bén canh d6 nhd CFDs b tri dugc tong
thé va mdi quan hé truong van téc caa dong
chat long ciing nhu céac trang thai ciia dong
chat long bén trong phin loc.
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Hinh 12. Phan bé trweong ap sudt trong phin loc quay.

M6 phong cho thiy duong dau vao dugc
dat 4 bar b tri viing mau xanh cua cong chit
long. Nho qua phan quay ly tdm cua roto
phin loc quay da dwa dong ap suit cao cua
dong chét long dat 5 bar. Sy phan bd &p suat
cao cua dong chat long duoc dua vao ving
phia cao 4p dau ra cua dong chat long, thé
hién ving mau doé trén phin loc.

Hinh 13. Cdc triong vdn téc bén trong phin loc.

Dua vao phan mém ansys CFDs, két qua
moé phong l1a sy phan b ap suat dau bén
trong phin loc quay khi vong quay cua phin
loc dat 4000 v/ph, luu lugng 16 I/ph, vong
quay cua phin loc la 4000 v/ph.Nho qua
phan quay ly tam cua roto phin loc quay da
dua dong 4p suit cao cua dong chat long dat
5 bar. Su phan bé &p suit cua dong chit long
duoc dua vao ving phia cao ap dau ra cua
dong chit long, thé hién ving mau do trén
phin loc. Két qua phan bd truong van toc cua
dong chat long. Tir két qua CFDs ta thay qué
trinh md phong bang phan mém chinh cho
két qua gan chinh xéac voi cac két qua thuc
té. Bong thoi thé hién dugc tryc quan sinh

dong su chuyén dong cuaa cac dong chat long

bén trong phin loc quay. Pong co diesel lya

chon trong hé théng dé mé phong 1a dong co
6NVD 36 trong phong thuc hanh may tau
thay c6 luong dau trong céc te 1a 180 lit, dau
nhon dugce lya chon 1a dau Shell S2P100.

6. Két luan

Bai bao di dua ra thiét ké hé thong loc
dau boi tron di dong phu hop cho cac loai
dong co diesel c& nho khi khéng thé lap dat
mét hé théng 1am sach ¢ dinh cho né. Viéc

md phong hoat dong cua hé théng cho thay

kha nang ciing nhu hi¢u qua qua trinh lam

viéc cua thiét bi 1am sach dau béi tron di

dong st dung bau loc ly tdm cho dong co

diesel 6NVD36 trong phong thuc hanh may
tau thuy. Dong thoi, phan mém ciing dd mo
ta duoc chuyén dong cua dong luu chét khi

di qua may loc dé tir d6 co thé diéu chinh luu

lwong va ap suit dau boi tron trong thiét bi

dat duoc hiéu qua phan ly tét nhatQ
Tai lyéu tham khao

[1]. PGS.TS Nguyén Bébn (1996), Thiét bj trao doi
nhiét, NXB Khoa hoc va Ki thuat, Ha Noi;

[2]. Nguyén Phuéc Hoang, Pham Buc Nhuan,
Nguyen Thach Tan, Pinh Ngoc Ai, Bang Huy
Chi (1996), Thuay luc va May thuy luc, NXB
Gido duc, Ha Noi;

[3]. Lé Vian Vang (2016), Ddng co diesel tau thuy,
Tap 1, NXB Giao théng van tai;

[4]. TS. Tran Xoa, TS. Ng’uyén Trong Khuong, KS
Ho Lé Vién (2006), So tay Qua trinh va Thiet bj
cdng nghé Hoéa chat, NXB Khoa hoc va Ki
thuat, Ha Noi;

[5]. Engineering Thermal Innovation (2007), Chapter
10: Boilyng Heat Transfer Inside Plain Tubes,

Engineering Data Book IllI, Wolverine Tube,
INC;

[6]. John W. Rose (2007), Heat-transfer coefficients,
Wilson plots and accuracy of thermal
measurements, University of London, London
E1 4NS, UK;

[7]. United Nations Educational, Scientific and
Cultural ~ Organization; Intergovernmental
Oceanographic ~ Commission  (2010), The
international  thermodynamic  equation  of
seawater — 2010: Calculation and use of
thermodynamic properties, USA;



40
Journal of Transportation Science and Technology, Vol 42, Aug 2021

[8]. US Department of Energy Washington, D.C.

20505 (1992), Doe Fundamentals Handbook Eggz Elllll?;éll)lall):hgfl/?)?éi(‘)2017/06/2021
Th d ics, Heat Transf d Fluid Flow, . . .
US%DrTO ynamics, Feat Transier and Fuie row Ngay hoan thanh sira bai: 28/06/2021

Ngay chap nhin ding: 05/07/2021

Ngoai hinh anh, bang biéu da chii thich nguon tur tai liéu tham khao,
nhitng hinh anh, bang biéu con lai déu thudc ban quyén cua tdac gida/nhom tac gid.



