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TOM TAT

Bai bdo nay gidi thiéu cac théng sé chan dodn trang thai ky thudt déng co diesel, déic diém cia déng co

diesel ding lam mdéy chinh tau ca. Tir d6 phan tich co so Iy thuyét va thuc tién nham dé xudt bg thong sé ding

dé chan doan trang thdi k¥ thudt phit hop véi mdy chinh tau danh cd Viét Nam.

Tir khéa: dong co diesel tau thuy, trang thai ky thudt, théng sé chan dodn, tau ca.

ABSTRACT

This paper introduces diagnostic parameters of diesel engines technical state, characteristics of diesel

engine used as main engines on fishing vessels. Based on these factors, the theoretical and practical basis

is analyzed to propose a set of parameters used to diagnose the technical state in accordance with the main

engines of fishing vessels of Vietnam.

Keywords: marine diesel engine, technical state, diagnosticparameter, fishing vessel.

I. MO DAU

Theo s6 liéu ctia Cuc Khai thdc va Bao vé
Nguon loi Thuy san (Téng cuc Thiy san, Bo
NN&PTNT), tinh dén nim 2017, ca nudc co
khoang 120.000 tau ca, trong do s6 tau hoat
dong xa bo (loai 90 CV tro 1én) 1a 27.000
tau[3].Doi tau nay co6 thé hoat dong & ving
bién cach bo dén 200 hai 1y va hau nhu khong
c6 cang tru, cac dong co diesel dung lam may
chinh trén tau phan 1én 1a dong co cii (gom
ca dong co 6 t6). Pidu d6 din dén giam do an
toan, tin cdy trong qua trinh khai thac; hi¢u qua
st dung thap va dic biét 1a co thé hu hong dot
ngot trén bién gdy nguy hiém cho nguoi va tau.

Nghé ca Viét Nam 1a nghé c4 nhan dan, do
vay, viéc st dung may chinh hoan toan theo
tap quan cua ngu dan. Cong tac bao dudng, stra
chita khong theo ti€u chuén, hu dau stra d6. Su
giam sat k¥ thuat may chinh cua co quan Pang
kiém gan nhu bo ngo vi khong co thiét bi kiém

! Truong Pai hoc Nha Trang.
2 TTruong S quan Khong Quan

tra. Han nhién 1a cong tac chan doan trang thai
k¥ thuat may chinh la hoan toan xa la.

Chan doan k¥ thuat 1a tong hop tat ca cac
bién phap dé xac dinh trang thai cia mot h¢
thong ky thuat va nhan biét cac hu hong ma
khéng can thao rdi [2].VAn dé an toan, tin cdy
cho tau phu thude 16n vao tinh trang may chinh,
vi vay, viéc chan doan trang thai ky thuat cua
méy chinh tau c4 trd nén cép thiét.

Thong s6 chan doan 1a thong sb biéu hién
két cAu duoc chon trong qua trinh chan doan,
nhung khong phai toan bo cac thong sé biéu
hién két cdu s& duoc coi la thong sd chén
doan [2], [5]. Thong sé dung danh gia tinh
trang k¥ thuat ciia dong co diesel may chinh
tau ca Viét Nam can thoa mén:

- Pu co s6 1y thuyét va do tin cay;

- C6 anh huong 16n dén tinh trang k¥ thuat
cuia may chinh tau ca;

Bai bao nay sé& trinh bay co so dé xuét bo
thong s6 chan doan phit hop cho dong co diesel
dung lam may chinh tau caViét Nam.
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II. NOI DUNG

1. Giéi thiéu thong s6 chin doan dong co
1.1. Yéu chu dm véi cac thong s6 chin doan
Cac thong s6 biéu hién két cau dugc dung

lam thong s6 chan doan phai thoa man cac yéu

cau sau [2], [5]

Tinh hiéu qua: Cho phép dwa vao thong sb
d6 dé chan doan duge trang thai k¥ thuat cia
dbi tuong chan doan;

Tinh don tri: Ung véi mdi tri s6 cta thong
s6 két cau chi c6 mot tri sb cua thong sb chan
doan hay nguoc lai;

Tinh nhay: Dam bao kha nang phﬁn biét sy
bién ddi tuong ung giita thong s6 chin doan
theo thong s6 két cau;

Tinh én dinh: Céc gi tri biéu hién quy luét
giita thong s6 biéu hién két cau va thong sb két
céu phai c6 do léch binhphwong nho;

Tinh théng tin: Cac thong sb chan doan
can phai thé hién ro hién tuong va trang thai
ky thudt;

Tinh cong nghé: Cac thong sd chian doan
can dugc chon sao cho thuan loi cho viéc do,
kha nang co thiét bi do, qui trinh do don gian,
gia thanh do nho...

1.2. Céc thong s chin do4n ciia dong co
diesel

béi véi dong co diesel, chan doan ky thuat
cho kha nang danh gié tuc thoi tinh trang ky
thuat ciia dong co. Chan doan giup nguorl su
dung dong co dua ra quyét dinh hop 1y vé su
can thiét ctia cac bién phap bao tri va bao dudng
nho sy phéan tich sy thay d6i mdi quan hé gitra
céc thong sd chan doan khac nhau Gmg véi cac
thong s6 két cau. Viéc ap dung cac thong sb
chan doan don 1¢ dé chan doan tinh trang k¥
thuat cho dong co diesel dugc trang bi cho tau
c4 Viét Nam s& gap rat nhiéu kho khan do phan
16n 1a dong co cii, khong ¢ hd so ky thuat, viéc
khai bao cong suat ciia dong co thudng theo
kinh nghiém cta ngu dan. Hon nita, chung ta
khong thé thio dong co tir tau 1én bé thir dé xéac
dinh cong suét ciing nhu cac thong sb ki thuat
ctia chang. Vi vdy, can thiét phai nghién ctu
mot bd thong s chan doan du tin cay co kha
ning do va thyc hién di dong ngay o trén tau dé
chan doan tinh trang k¥ thuat ctia may chinh.

104 o TRUONG DAI HOC NHA TRANG

Céc thong sb biéu hién két cau nhu: Toc do
quay; M6 men va cong suat; Ap suit nén va
luu lugng khi lot xudng cac te; Ap suat va luu
lwong phun nhién liéu: Ap sut chay; Do khoi
va nhiét do khi thai; Muc tiéu hao nhién liéu va
dau boi tron...1a cac thong sb c¢6 thé lua chon
lam thong s6 chan doan dé danh gia tinh trang
k¥ thudt ctia dong co diesel [1], [2],[5], [9]-

2. Thong s6 k¥ thuit may chinh thwong gip
cuia tau ca Viét Nam

bong co diesel ndi chung va dong co die-
sel dung trong tau cé ndi riéng la loai dong co
d6t chay nhién liéu bang qua trinh nén hay con
goi 1a tu bdc chay. V& nguyén Iy hoat dong va
cAu triic cia tat ca cac loai dong co diesel thuy
va bo déu co ban giéng nhau. Pong co diesel
ding trong tau ca la loai déng co trung cao toc
¢6 sb vong quay tir 1500-3000 v/p [11], nhung
do dic diém cua nghé nghiép thuong xuyén
lam viéc trong moi trudng am udt, dicu kién
van hanh khic nghiét hon so voi dong co die-
sel bg, do vay dong co diesel dung cho tau ca
can c6 cong suét 1on, co kha niang hoat dong
6n dinh trong mot thoi gian dai, lién tuc, trong
mdi trudng thudng xuyén cé su thay doi vé cac
diéu kién vat Iy (nhiét do, d6 4m...) va hoa hoc
(ti 18 mudi trong khong khi).

Céc thong s6 k¥ thuat lién quan t6i van dé
nghién cuu dugc trinh bay tai Bang 1

Bing 1. Tong hop thong s6 k§ thuat cic ho may
chinh tau ca thuwong gip [3]

Théng sb KX Don vi |Gia tri
hiéu
Toc do quaydinh) )0 h 1 1800-2200
muc
Ti s0 nén € |- 14-17
A A A \ 2
Ap suat cudi ky p. |[kG/cm 35-45
nén
Kiéu budng chay] - |- Thong nhat
' Truc tiép,
H¢ thong phun - - voi phun
nhicu 10
Ap suét phun Dy |kG/em® | 200-250
Nhiét do khi xa
(16n nhat cho T, |°C 450-550
hép)
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3. Co sé' dé xuét bd thong s6 chin doan tinh
trang ky thuiat may chinh tau ca

3.1. Cac 16i thuwong gip ¢ dong co diesel

Hinh 1 thong ké ty 1& % cac dang 1i thudng
xdy ra trong qua trinh khai thac va sir dung
dong co diesel [12]. Biéu do hinh 1 cho théy,
phan 16n cac 16i xdy ra trong dong co cha yéu
1a hu hong cua hé théng phun nhién liéu (43%),
tiép dén 1a hé thong trao ddi khi (33%), ca hai

dang hu hong ctia hé théng phun nhién ligu 1a
trao d6i khi cua dong co diesel theo thong ké
chiém hon 2/3 cac hu hong ctia dong co (76%).
Nhitng 161 hé théng nay c6 anh hudng truc tiép
dén hiéu suat lam viéc, phat thai cua khi thai,
tiéng on cua dong co diesel, do vdy can phai
dic biét quan tdm dén cac thong s6 chan doan
cta hai hé thong nay.

e _ |MCylinder Head and Vabes [9%,

@njection System .1.3.‘.]

f|0 Eshaust System 4%
Bl oLebcaton System 15%
B Coning System *
@ Beanngs Eel
BFston Cylnder Goup 2%

Hinh 1. Cic 16i chinh & dong co diesel [12]

3.2. Dé xuit cac théng sé chin doan

Cac thong s6 chan doan dugc dé xuat gdm:
ap suat phun nhién liéu (P;,), lugng nhién li¢u
chu trinh (g ) va ap suat cudi ky nén (P). T1nh
trang k¥ thuat dugc thé hién qua cac thong s6
chinh sau: Cong suét (N.,), suét tiéu hao nhién
liéu (g,) va phat thai (r).... Do do nghién ctu
xtr Iy cac mdi quan hé cta 4p suat phun nhién
liéu (pmj) lugng nhién liéu chu trinh (g,) va ap
suat cudi ky nén (p.) dén cong suat (N,.), sut
tiéu hao nhién li€u (g ) va phat thai (r) chinh
13 13i cua k¥ thuat chan doan (Hinh 2) Thong
qua viéc xac dinh p; ., 8., P, --. €O thé danh gia
duoc trang thai k¥ thudt cua dong co diesel,
giup cho cong tac khai thac dong co dugc an
toan va kip thoi ngan ngira, khic phuc su ¢b
hu hong.

(a) Anh hwéng 4p suit phun, ap suit
cudi ky nén, lwgng nhién liéu theo chu trinh

dén cong suat (N,), suat tiéu hao nhién li¢u
co ich (g,):

Ap sudt phun nhién liéu: Chung ta biét ring
Mot con tau khi khai thac binh thudng, trong
diéu kién trang thai k¥ hudt dam bao thi muc
tiéu hao nhién liéu chiém khoang 20-30% tong
gia cudc cua mdt hanh trinh [7].Khi tinh trang
ky thuat ciia hé thong phun nhién liéu khong
dam bao anh hudng tryuc tiép dén qua trinh phun
nhién li¢u vao xy lanh dong co, lam cho qua
trinh chay xau di, murc tiéu hao nhién liéu ting
1én. Trong hé théng phun nhién liéu (HTPNL)
dong co diesel tau thily, cum bom cao ap — voi
phun (BCA-VP) duoc coi 1a mot trong cac cum
chi tiét quan trong nhét. Viéc dam bao cho hé
thong phun nhién liéu (HTPNL) hoat dong tdt
6 thé dua vé viéc dam bao trang thai k¥ thuat
(TTKT) ctia cum BCA-VP dat yéu cau cho
phép. Sy thay ddi 4p sudt phun nhién liéu trong
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mot pham vi nhét dinh khong c6 anh hudng
dén vi tri s6 cua giai doan chay tré nhung anh
huong téi d6 ddng déu cua su phun swong do
anh huodng dén su phan bd céac hat nhién liéu
trong khong khi. Chinh diéu nay ciing dan dén
qua trinh chdy & dong co diesel la khong tot,
sudt tiéu hao nhién liéu ting, cong suat cua
dong co s& giam, phat thai cua dong co xau di
[6], [10]... Ngoai ra lugng nhién liéu thuc té

duoc phun vao trong xy lanh dong co trén moi
chu trinh cong tac cua dong co (g,) cling la
thong sé chiu anh huéng cia sy hao mon cua
bo doi: Piston — xi lanh BCA; Kim phun — bé
VP, khe ho nay ting s& lam ting lot dau hoi.
Piéu nay dan dén nhién liéu dwoc phun vao
dong co sé giam di va day ciing 1a mot yéu t6
¢6 anh huéng dén cong suat cua dong co [10].

BO THONG
THONG XU LY CAC SO DANH
SO CHAN X GIA
) QUAN HE .
POAN TINH
'Ne e T F inj
o) e (p J) TRANG
pm] ’ 'Ne,,ge,...:F(pc) K?
(po). -Ne= F(ga) THUAT
-r = F( nj» C)
(gcl) p ' p (Ne,ge,rm)

Hinh 2. So d6 thyc hién chin doin ddng co diesel

Anh hudng cua Pinj> Pes 8er-- . dén tinh trang
ky thuat ciia dong co diesel bude dau duoc giai
thich nhu sau:

Lwong nhién liéu chu trinh (g,) cang giam
thi cong suat cia dong co ciing s& giam theo
do lugng nhién li¢u dugc dot chay san sinh ra
nhiét ning dé tao ra cong suat giam di.

N6i cach khac tinh kinh té k¥ thuat ciia dong
co s& giam di dang ké khi tinh trang k¥ thudt
cua hé thong phun nhién li¢u khong dam bao.

Ap sudt cudi qud trinh nén (p.) phu thuoc
nhiéu vao nhom bao kin budng chay gom
Piston, xilanh, secmang, giodng dém nap
xilanh, xupap. Khi nhém bao kin budng chay
khong kin do mon, hu hong s& 1am 4p suit
cudi ky nén giam, néu P, gidm qua gidi han
cho phép thi dong co khong hoat dong duoc
hodc khong thé mang tai.

Céc hi¢én tuong mon xupap nap va xupap
thai cling nhu hu hong tai na“ip xi lanh, tai
gioang nip may, nut hodc chay piston ciing c6
thé 1a nhitng nguyén nhan lam thay do6i ap suat
nén cua dong co. Khi hu hong xéc mang, lam
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hong chiic nang lam kin, lam tang lot khi va
tang hao ton ap suat nén trong xi lanh, tir d6
lam giam hiéu sudt ctua qua trinh chay, giam
mo men sinh ra, dan dén chuyén dong quay
khong déu cua truc khuyu, 1am ting tai trong
dong luc hoc 1én co cau bién tay quay, dic biét
1én cac gbi d. Hu hong ¢ xéc ming cang ting,
cang lam giam 4p suit nén va md men sinh ra
trong xi lanh.

Viéc xac dinh sy thay ddi cua ap suét cudi
qué trinh nén P, c6 thé thuc hién khi khong can
mang tai cho dong co hoac thuc hién dugc ngay
ca trong qua trinh dong co dang hoat dong. Po
P, chu yéu dung dé danh gia tinh trang k¥ thuat,
€161 han hao mon nhom piston - xilanh va chat
luong sira chita, didu chinh dong co.

Moi quan hé giita Piy Pe VOi sudt tiéu hao
nhién liéu co ich (g,) va cong sudt dong co (N,):

Lwong tiéu hao nhién liéu gio (G,): Hiéu
quéa bién ddi nhiét nang thanh co ning ciing
ddng nghia v6i khai niém "tinh tiét kiém nhién
li¢u" ctia nd. Luong nhién li¢u do dong co
tiéu thu trong mot don vi thoi gian duoc goi
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la Iuong tiéu hao nhién gio (G,), G, phu thudc
dién tich mat cat 10 phun, van toc phun va khoi
lugng riéng nhién li¢u [4], [6], [8], [10].

Ge = Ap. 171-/)11/2 (1)
2AP
Ul = CD' (Z) (2)

Voi:

AP = (p,,; - P.):dd chénh ap sudt qua 13
phun, MPa;

A,: Dién tich mat cat 15 phun, [m?];

Py Khdi luong riéng nhién liu, [g/m?];

Cy Heé s6 gian dong ctia voi phun, [-];

p.: Ap suét cudi ky nén, [bar];

D’ Ap suat phun nhién li¢u, [bar];

v;: Van téc phun, [m/s];

Sudt tiéu hao nhién liéu c6 ich (g,)va cong
sudt dong co (N,): Luong nhién liéu do dong
co tiéu thu dé sinh ra mot don vi cong sudt
c6 ich trong mot don vi thoi gian dugc goi la
lwong tidu hao nhién lidu riéng co ich, goi tit
1a suat tiéu hao nhién liéu c6 ich (g,)- Don vi
thuong dung cta suét tiéu hao nhién liéu 1a g/
kW.h. C6 thé tinh suét tiéu hao nhién liéu bang
cong thac sau:

g =1 ®)

V6i: N, — Cong suat dong co [kW]

Tbc do luu luong phun nhién li€u trong 1
gio (my,, ;) xéc dinh dugc lugng tiéu hao nhién
liéu gio G, (g/h) cua dong co, khi do.

2A
trong do: v, = ( p)]

d 2 A 1/2 4
=g, = N (2p,-Ap) )

=A,.v.p,

€
€

=g N, =Ap"? A, C,2p"
bat dai lugng  1/g.=A. 5)
=N, =Ap"” A A, C,2p" (6)
Mbi quan hé giita heong cung cdp nhién
liéu chu trinh (g )vm N,:
Luong cung cap nhlen lidu chu trinhla tong

khéi lugng nhién liéu phun qua voi phun trong
mot hanh trinh cua piston BCA, ciing la khoi

luong nhién li¢u dugc phun trong mdt xy lanh
trong mot chu ky. N6 dugc xac dinh trén bé
thtr nhién liéu hoac br:ing thr nghiém dong co
diesel theo cong thuc [4], [6]:

8. = G/(60nzii ;) (7

voi: G, lu’ong cung cap nhién liéu cho
dong co trong mot gio, g/gio;

z: 56 ky, i: s6 xylanh;

— 6 lugng voi phun duge cung cép tir
Ith BCA

Tu phuong trinh (3), (5) ta xac dinh duogc:

N.=g.-A..60nzii )

Tu’ cac phu’ong trlnh (4) va (6) cho thay suat
tiéu hao nhién li¢u riéng c6 ich g, va cong suat
(N,) cua dong co phu thude vao nhleu yeu t6,
trong d6 ¢o ap suat phun Dinj> 4P suat cudi ky
nén p.. Tur phuong trinh (8) cho thay N, cling
phu thudc vao lugng cap li¢u chu trinh (gct)

(b) Anh hwéng ap suit phun, ap suit cudi
ky nén dén phat thai khi xa:

Nhu chung ta biét, bd hong 1a chat 6 nhiém
dac biét quan trong trong khi xa dong co diesel.
N ton tai dudi dang nhitng hat ran, khong tan
trong nudc.Trong nhimg nim gan déy, nhiéu
nghién ciru xy dyung cac mé hinh toan hoc dé
du doan cac thong sb dic trung cua bd hong.
Céac md hinh tao bd hong don gian, mot chiéu
da duoc thiét 1ap dé tinh todn ngon lira chay
bén ngoai khi quyén va bén trong budng chay
dong co. Cac mo hinh da phuong phurc tap hon
da dugc xdy dung trong cac phin mém chuyén
dung mdé phéng dong co. Du cac mo hinh
don g1an hay phuc tap cling déu dua trén
ly thuyet tao bo hong nén tang, trong d6 ly
thuyét Tesner-Magnussen dugc st dung rong
rdi [12]. Theo d6, phat thai bd hong nhan duoc
sau van thai 1a hiéu s6 cua luong bd hong hinh
thanh va lugng bd hong bi 6 xy hoa. Trong do,
qua trinh 6 xy hoa bd hong phu thude 16n vao
ndng do bd hong (Cs), dong nang rdi cuia ngon
lira, thoi gian phun va ap suat trong xy lanh tai
thoi diém phun nhién lidu [11]:

p...60n
§=AC Pl ©)
3 AeCd(ij -p.)
Trong do: )
A: Hang so;

I;: Téc d6 6xy hoa bd hong, [-];
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y: Hang s6 thé hién phan ning luong rbi qua
trinh hinh thanh hon hop, [-];

AB: Thoi gian phun nhién li¢u, [d0];

n: Toc do dong co, [v/phl.

Tir phuong trinh (9) cho thdy qua trinh hinh
thanh va phat thai 6 nhiém trong khi x4 dong
co phu thudc vao nhiéu yéu tb, trong d6 c6 ap
suat phun Py Va cudi ky nén p,.

Két luan

béi véi dong co diesel, chan doan ky thuat
cho khéa nang danh gia tinh trang c6 kha nang
do tic thoi cia dong co nhim dua ra quyét
dinh hop 1y vé su can thiét ciia cac bién phap
bao tri va xac dinh diing nguyén nhan hu héng
nhd quan hé giira cc thong s khac nhau ciing
nhu cac mo hinh chan doan phu hop. Bé gop

I1I. TAI LIEU THAM KHAO

Tiéng Viét

phan dam bao sy an toan cho tau (va nguoi),
vé nguyén tac can phai tang cuong hoat dong
chidm soc, bao dudng va dic biét 1a kiém tra,
giam sat, canh bao trong van hanh nham som
phat hién nguy co tiém an, ngin ngira sy ¢b &
nguon dong luc chinh cua con tau la dong co
diesel may chinh.

Do d6, c6 thé théy rang viéc chon céc thong
séchan doan: Ap suat phun nhién liéu (ij)
luong nhién liéu chu trinh (g ) va ap suit cudi
ky nén (p,)co thé dap ung dugc co ban yéu
cau danh gi4 tinh trang k¥ thut ctia dong co
diesel may chinh tau ca Viét Nam.Céc thong s6
nay can duoc dua vao hé théng chén doan thu
nghiém dé xac dinh sy phu hop véi may chinh
tau ca Viét Nam.
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