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TOM TAT

My chinh tau cé hau hét la dong co diesel 4 kp, trung-cao toc. Bai bdo nay trinh bay cdc théng sé kiém

tra, chdn dodn trang théi k thudt dong co diesel; Tir dé phdn tich chon cdc théng sé phit hop dé kiém tra an

toan ky thudt phuc vu dang kiém mdy chinh tau ca Viét Nam.

Tir khéa: My chinh tau cd, chan dodn trang thai ky thudt dong co diesel, thong sé kiém tra an toan ky

thudat.
ABSTRACT

The main engine of the fishing vessel is mostly a 4-stroke, medium and highspeed diesel engine. This

paper presented the inspection and diagnosis parameters of the technical status of diesel engine; The paper

then analyzed and selected, the appropriate parameters to inspect technical safety in order to register the main

engine of fishing vessel in Viet Nam.

Keywords: Main engine of a fishing vessel, diagnosis of the diesel engine technical status, the technical

safety inspection parameters.

I. MO PAU

Theo s liéu ciia Cuc Khai thac va Bao vé
Nguodn lgi Thuy san (Tong cuc Thuy san, Bo
NN&PTNT), tinh dén ndm 2018, ci nuéc c6
96.000 tau ca, so tau nay ngoai viéc tham gia
phat trién kinh té bién con gop phan quan trong
bao vé an ninh chu quyén bién, dao quc gia.

An toan ky thuat may chinh tau thuy noéi
chung va tau c4 ndi riéng c6 ¥ nghia séng con
ddi v6i con tau. Viéc dam bao an toan cho
nguoi va tau ca hoat dong san xuét & bién ca
ludn 12 méi quan tdm cua ngudi dan va la sy
tran tré clia cac nganh, cic cip noi chung va
ctia h¢ thong dang kiém tau ca ndi riéng.

Ding kiém 1a co quan nha nudc co chic
nang kiém tra, giam sat, xac nhan viéc tuan
thu cdc tiéu chuan bao dam an toan vin hanh
cac phuong tién co gidi duong bd va duong
thiy, an toan ciia nguoi va hang hoa ¢ trén cac

phuong tién d6. Pang kiém tau ca thuc hién
viéc quan 1y k¥ thuat, kiém tra an toan k§ thuat
tir khi thiét ké, dong méi dén qué trinh khai
thac, nham dam bao an toan cho ngudi va tau
c4 trong nhitng diéu kién nhit dinh. Tau ca
chidu dai tir 12 mét, lip may co tong cong sut
may chinh ttr 20 CV tr¢ 1én thudc dién phai
dang kiém.

Hién nay, van dé t6 chiec, xay dung luc
luong, dau tu co s& vat chit phuc vu cong tac
dang kiém tau ca ndi chung va may chinh néi
riéng trong hé thong co quan ding kiém tau ca
chua duge quan tim thoa dang. Cong tac kiém
tra an toan k¥ thuat may chinh gan nhu khong
c6 thiét bi kiém tra ddnh gia tinh trang ky thuat,
din bién v& an toan k¥ thuat va tudi tho cua
may. V& ‘quan 1y ky thuat, chua xay du’ng cac
tiéu chuan, quy pham, quy trlnh kiém tra an
toan k¥ thuat may chinh (chu yéu dua vao quy
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chuén ciia tau giao thong).

Vi didu nay, bai bao s€ phan tich lya chon
mot sd thong s6 kiém tra an toan k¥ thuat nham
lam co s& dé thiét ké, ché tao hé thong thiét bi
va d& xuit tiéu chuan phuc vu ding kiém may
chinh tau cé nudc ta.

II. NOI DUNG
1. Gi6i thiéu vé thong s6 kiém tra, chin doan
trang thai ky thuit dong co diesel

Viéc kiém tra trang thai an toan ky thuat
may chinh thong qua:

(1) Thao dong co kiém tra do dac truc tiép,
so tri s6 do véi tiéu chuan;

(2) Kiém tra gian tiép, khong can thao dong
co (con goi la chin doan trang thai k¥ thuat).

Chan doan la cong tac nhim xéac dinh
trang thai ky thuat tai mét thoi diém nao do6
(offline) cua dong co dé dy béao tudi tho 1am
viée tiép tuc hodc khong ma khong can phai
thao n6. Phuong phap chan doan 1a thong qua
thir nghi€ém, tham do, phan tich cac hién tugng,
biéu hién thu thip dwoc dé danh gia, xac dinh
trang thai k¥ thuat cua dong co [9]

Trang thai k¥ thuat ciia dong co dugc hiéu la
tinh trang k¥ thuat cia cac chi tiét, cum chi tiét
va hé théng cua dong co. Ching duoc thé hién
thong qua mot tap hop cac thong s trang thai
(gdm thong sb cau trac, thong s6 1am viéc - thé
hién dic tinh lam viéc) cac bo phan va hé thong
ctua dong co. Banh gia trang thai k¥ thuat tac la

Chan dodin trang thdi k¥
thudt cia déi nrong

danh gi4 tinh trang k¥ thuat cta cac hé thong,
cum chi tiét va chi tiét cua dong co. Trang thai
ky thuét ciia dong co thay d6i thuong xuyén
theo hudng xau di trong qua trinh sir dung do
mon, moi, ldo hoa cuia cac chi tiét, cum chi tiét
va h¢ thong Néu dong co 0 tinh trang k¥ thuat
kém dén murc cac thong sb kiém tra an toan
ky thuat khong dat tiéu chuan thi khong cho
phép 16 tiép tuc 1am viéc. Néu co chi tiét hay
cum chi tiét, h¢ thong nao d6 hoat dong khong
binh thuong, bi hu hong khong thé lam viéc
duogc thi dong co ¢ trang thai sy cd, hong hoc
can duge bao dudng, khéc phuc, stra chira. Xac
dinh trang thai k¥ thuat hi¢n hiru cua dong co
¢6 y nghia quan trong ddi véi viée bao dam
thong s6 k¥ thuat tot, dam bao an toan va kinh
té van hanh va kéo dai tudi tho cho dong co.

D6i v6i may chinh, chan doan k¥ thuat cho
kha ndng danh gia tinh trang ttrc thoi ctia dong
co nhim dua ra quyét dinh hop 1y vé su can
thiét ctia cac bién phap bao tri va xac dinh dung
nguyén nhan hu hong nho quan hé gira cac
thong s khac nhau ciing nhu cac mé hinh chan
doan phu hop (Hinh 1).

Nhu vay, do 1a mot trong nhiing bién phéap
hitu hiéu nhat nham ting tudi tho, do tin cay, ...
Giam chi phi dai tu bao dudng, stra chira, canh
bao sém vé an toan ki thuat. Vi cong tac diang
kiém, bién phap nay rat ngén thoi gian va giam
chi phi ding kiém ma van dam bao cho sy an
toan cua tau trudc khi cip gidy phép di bién.

Thu nhan va phan rich so lign hé
thiong vé dac tnh lur hong

Hinh 1. So d6 chén do4n trang thai k§ thuit [1].
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Trong qué trinh chin doan, cin co thong
s6 biéu hién két ciu dé xac dinh trang thai két
cAu bén trong, vi vy, thong s6 chan doan la
thong sb biéu hién két ciu duoc chon trong qua
trinh chan doén, nhung khong phai toan bo cac
thong s6 bicu hién két céu s& duoc coi 1a thong
s6 chan doan.

Céc thong sb biéu hién két ciu nhu: SO
vong quay, md men, cong sudt, ap suat nén, ap
suét chay, ap suit cac te, &6 khoi khi thai, muc
tiéu hao nhién li€u...1a cac thong sb ¢o thé lya
chon 1am thong sb chan doan dé danh gia tinh
trang k¥ thuat cuia dong co, vi théa man cac yéu
cau duoc trinh bay sau day [1], [9]:

- Pam bao tinh hiéu qua: Cho phép dua
vao thong sd d6 dé chan doan duoc tinh trang
ky thuat cia dbi tuong hodc mot phén cua dbi
tugng chan doan;

- Bam bao tinh don tri: Mbi quan hé cua
thong s6 két cdu va thong sé chan doan 1a cac
ham don tri trong khoang do, nghla la trong
khoang xac dinh thi Ung v6i moi tri s6 cua
thong s6 két céu chi co mot tri s6 cua thong )
chan doan hay nguoc lai;

- DPdm bdo tinh nhagy: Tinh nhay cta thong
tin trong quan hé giita thong s6 két cau va
thong s6 chan doan dam bao kha ning phan
biét su bién doi twong tng giita thong sd chan
doan theo su bién ddi cua thong sb két cau;

- Dam bao tinh 6n dinh: Tinh 6n dinh dugc
danh gia bang su phan bd gia tri cua thong
s6 chan doan khi do nhiéu lan, trén nhiéu dbi
tuong déng dang, su bién dong cua cac gia tri
biéu hién quy luat giita thong sb biéu hién két
céu va thong sb két cau phai c6 do léch quan
phuong nho;

- Dam bao tinh théng tin: Cac thong sb chan
doan can phai thé hién rd hién tuong va trang
thai k¥ thuat, do vy thong tin phai dugc phan
anh 1o nét khi mat d¢ phan bd cua cac trang
thai k¥ thuat cang tach biét;

- Dam bdo tinh cong nghé: Cac thong sd
chén doan can dugc chon sao cho thuén lgi cho
viéc do, kha nang cta thiét bi do, qui trinh do
don gian, gia thanh do nho... Pay 1a mot yéu t6
luén thay do6i tiry thudc vao cac tién bg trong
khoa hoc k¥ thuat do luong.

Duéi day gi6i thiéu mot sb phu:orng phap
nhan biét hu hong dya theo cac thong sé chan
doan da va dang str dung cho dong co diesel (ca
trong nudc va nudc ngoai)

(1) Phan tich ap sudt chdy, dp sudt phun trong
xi lanh

Ap suét chay c6 thé do truc tiép bang cam
bién ap dién c6 do nhay cao hodc xac dinh gian
tiép qua luc tic dong 1én bu 16ng nip xy lanh.
Ap suat phun c6 thé xic dinh bang cam bién
ap dién dat trong voi phun hodc xac dinh gian
tiép thong qua xung ap suét tac dong 1én thanh
ong cao ap. Phan tich phdi hop qua trinh ap
sudt chay va ap suét phun trong xi lanh s& nhan
biét duoc trang thai ky thuat cia dong co qua
viéc danh gia qua trinh chay va qua trinh phun
(1], [2].

(2) Phdn tich nhiét do

Nhiét do 1a théng s6 quan trong dé danh gia
trang thai hoat dong cua dong co, dac biét la
qué trinh bién doi nang luong. Trang thai hoat
dong ctuia dong co dugc giam sat mdt cach don
gian bang dong hd nhiét d dau, nhiét d6 nudc
1am mat trén ca bin. D& nhan biét trang thai ki
thut cta dong co bang cach sir dung phuong
phap phan tich nhiét d6 khi thai, cac thong sb
chan doan dugc chon 1a: Nhiét do trung binh
cta khi thai khi ra khoi xi lanh; Tich phan nhiét
d6 trung binh trong mdt chu trinh nhiét dong;
Gia tri cuc dai cua nhiét do trong khi thai [1],
[4].

Dé thyc hlen phuong phap phan tich nhiét
d6 khi thai, cin ¢ cac cam bién nhlet do phu
hop, co6 do bén nhiét va do nhay rat cao. Viéc
phan tich nhiét d6 dé danh gia qué trinh tao
thanh hon hop va qua trinh chay c6 thé thuc
hién bang cach do truc tiép nhiét do khi thai
ngay tai duong thai cua dong co hoac dugc
thiét ké nhu 1a mot phan tir cam bién giam sat
hoat dong lau dai trén dong co.

(3) Phan tich thanh phan khi thai va dé khéi
khi thai

Dbi véi dong co diesel, ngoai viée danh gia
bing mét vé mau sic va d6 dam dic cua khi
thai c6 thé sir dung cac thiét bi do khoi theo do
den kiéu gidy loc va do mo hay do duc bing
thiét bi quang hoc. Cac thiét bi nay da duogc st
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dung trong kiém dinh dong co diesel theo tiéu
chuan phat thai PM [1], [2].

(4) Phan tich heu leong khi lot xudng carte va
dp sudt carte

Tang luu lugng khi lot xudng carte va ap
suat khi trong carte 1a déu hi¢u ting khe ho
nhom piston - xéc mang - xi lanh. Hu hong cuc
bo trong cac xi lanh c6 thé nhan biét qua cac
xung ap suat xac dinh boi cam bién ap sut lap
tai ¢6 d6 dau. Dac tinh xung 4p suét theo goc
quay truc khuyu c6 dang ham sin, bién d¢ ap
suat ting theo do tang khe ho nhom piston-xi
lanh [8], [9].

(5) Phan tich cong sudt dong co

Cong suat 1a mot thong sb chat luong va
thuong duoc sir dung dé danh gia tong hop
trang thai k¥ thuat cia dong co dot trong. Su
thay doi trang thai ky thuat do hu hong hodc do
sai léch hoat dong c6 thé 1a nguyén nhan thay
dbi cong suét ra cua dong co.

Phuong phéap danh gia cong suat khi ting
téc tu do ciling 1a phuong phap phan tich quéa
trinh chuyén tiép, tuy nhién voi trinh do k¥
thudt do va xir Iy tin higu tai cac thoi diém émg
dung, nguoi ta tép trung thiét 1ap cac hé théng
do dé xac dmh cong suat cyc dai trong qua
trinh tang toc tu do cta dong co diesel [7].

Puong dic tinh cong sut va dic tinh mo
men khi ting toc ty do ciing c6 thé s dung dé
danh gia trang thai k¥ thuat cia nhom piston
- xéc mang - xi lanh, hé thong cung cp nhién
liéu va hé thong trao d6i khi. Dau hiéu nhan
dang trang thai ky thudt cua dong co con duoc
phat hién khi phan tich toc do quay khong tai
cuc dai, cong suét cuc dai, mdé men cuc dai véi
téc do quay tuong tmg [3].

(6) Phan tich lan truyén am thanh

bé do lan truyén am thanh, can bd tri hé
thong do va xtr Iy nhiéu kénh. Str dung cam
bién goc quay truc khuyu va cam bién chu trinh
dé tao diéu kién biéu dién tin hiéu lan truyén
am thanh theo goc quay truc khuyu va tht ty
n6 cac xi lanh. Nho phan tich lan truyén 4m
thanh c6 thé xac dinh dugc su lap lai c6 tinh
chat chu ky khi dong co hoat dong, qua d6 co
thé phan tich, phat hién dugc vi tri va cac dang
hu hong [10].
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(7) Phén tich mirc tiéu thu nhién liéu va dau
boi tron

Vo1 mot dong co co6 cong suit da cho, chi
phi nhién liéu va dau béi tron c6 quan hé truc
tiép vé6i trang thai k¥ thuat ciia dong co. Do do,
tiéu thy nhién liéu va tiéu thu dau boi tron co
thé st dung lam dau hiéu nhan dang dé danh
gia tong hop trang thai k§ thuat cia dong co.
Tiéu thu dau boi tron phu thudc nhiéu vao tai
trong dong co nén dugc danh gia déng thoi
theo ty 18 voi tiéu thy nhién lidu. Tiéu thy dau
boi tron va tiéu thu nhién li¢u tang theo murc do
hao mon cip lap ghép piston - xéc ming - xy
lanh. Sy thay d6i ctia duong cong chi phi nhién
lidu riéng c6 thé sir dung dé nhan biét trang thai
ket voi phun trong dong co diesel [7].
(8) Phan tich dau béi tron

Tinh bat thuong cua qué trinh 1am viéc hodc
trang thai cau triic ciia dong co ddt trong co thé
biéu hién boi su thay doi thanh phan hodc tinh
chét dau béi tron [5].
(9) Phan tich dao dong

Dao dong phat sinh trén dong co khong chi
do qua trinh chay gidn nd ciia moi chat trong xi
lanh ma con do va dép cta cac chi tiét trong co
céu xupap, va dap trong qué trinh lam viéc cua
piston - xéc ming - xi lanh trong co cau bién
tay quay, cling nhu cac hi€u Ung co hoc khac
xudt hién khi dong co lam viéc. Dua vao phan
tich dao dong c6 thé phat hién cac hu hong nhu
chét xi lanh, tinh trang hao mon cuia céc chi tiét
nhom piston - xéc mang - xi lanh; Truc khuyu
- thanh truyén, dong thoi con co thé phan biét
duogc sy hao mon khac nhau & céac xi lanh khac
nhau ctua dong co [3], [4], [10]
2. Lwa chon cac thong s6 kiém tra an toan
ky thuiat may chinh tau ca

Hinh 1, théng ké ty 1€ % cac dang hao mon,
hu hong thuong xay ra trong qua trinh khai
thac va st dung dong co diesel. Phan 16n cac
hu hong xay ra trong dong co 13 cia hé thong
phun nhién liéu (43%), tiép dén 1a ndp xy lanh
va hé thong trao doi khi (33%), chiém hon 3/4
cac hu hong cua dong co (76%). Nhing hu
hong nay c6 anh huong tryc tiép den cong suat,
hiéu suét, phat thai cta khi thai, tleng on, rung
dong va dac biét la sy an toan ky thuat ciia may
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@ Injection System 43%

-l Cylinder Head and Valves 19%,

o Exhaust System 14%

O Lubrication System 15%

m Cooling System 4%

Bearings 3%

@ Fiston Cylinder Group 2%

Hinh 1. Phan bd cac hw héng chinh cia dong co diesel [11].

chinh.

Tinh hinh x4c dinh thong s6 kiém tra, chan
doan néu trén dbi voi dong co diesel may chinh
tau ca Viét Nam hién nay:

(1) Po cong suat (hay mé men) truc tiép
dudi tau doi hoi thiét bi dat tién, quy trinh do
phuc tap, chi thich hop trén b¢ thur;

(2) Po suét tiéu hao nhién liéu thi budc phai
do dugc cong sudt, vi: G

=—< (1
g. N (6]

Trong do: g, - suét tiéu hao nhién liéu c6
ich,

G, - luong tiéu thy nhién liéu gio,

N, - cong suit c6 ich clia dong co;

(3) Gia tri cuc dai cua nhiét do trong khi
thai, dé do nhung dic tinh nhiét d6 nay phu
thude vao tai, vi vdy khong dinh dugc ngudng
khi khong do cong suat.

(4) Phan tich mau sdc, ham lwong mat kim
loai trong dau boi tron rat tén thoi gian va
phai giri mau dén cac Trung tim do ludng chét
lugng; Viéc so chuén it kha thi;

(5) Phan tich lan truyén 4m thanh ciing it
kha thi va khong thé so chuan.

Muc tiéu ctia bai bao 1a cung cip co so ban
dau dé “Thiét ké ché tao hé thong thiét bi va dé
xuét tiéu chuan kiém tra an toan k¥ thuat dong
co diesel dung lam may chinh trén tau ca Viét
Nam”, vi vay, phai dap g cac ti€u chi sau:

- Thong s6 kiém tra an toan k¥ thuat phai it
nhung dii tinh phd quat;

- Thiét bi gon, nhe, dé sir dung dé co dong
ding kiém truc tiép dudi tau (khac hin ding
kiém phuong tién co giéi duong bo, dit cb

dinh);

- Gia thanh phu hop v6i nghé ca nhéan dan.

Véi ¥ tudng trén va phd hao mon, hu hong
cua dong co diesel md ta & Hinh 1, trong cac
thong s6 dé kiém tra an toan k¥ thuat di néu,
tac gia dé xudt chon cac théng sd ap dung cho
may chinh tau ca:

(1) Ap suatphun nhién liéu (p,,)

Hé théng phun nhlen liéu (HTPNL) trén
méy chinh tau ca gdm: Bom cao ap (BCA),
duong 6ng cao ap va voi phun (VP). Nhién liéu
dugc ting ap du 16n tai BCA, qua 6ng cao ap
dan t6i VP dé phun vao budng chay (BC). Ap
suét nhién liéu quyét dinh chat luong phun va
do d6, quyét dinh chét luong qua trinh dét chay
nhién liéu va gid trj cac thong s6 cong tac cua
dong co. Su ¢6 HTPNL lam tung xi lanh hodc
may chlnh ngung hoat dong.

(2) Ap suat cuoi qua trinh nén (p,)

Ap suét cudi ky nén pc 1a thong sd phan anh
mirc d6 kin khit cia nhom cac chi tiét bao kin
buong chay: Piston - xéc mang - xylanh, Xupap,
dé xupap va gioang nap xy lanh cua dong co. O
trang thai mon gidi han hodc hu héng, dong co
rat yéu hodc khong thé khoi dong, dan dén may
chinh hoat dong kém hodc té liét.

(3) Dao dong bé do truc khuyu

Dao dong 1a phan tng cua mot hé thong vai
mot sd luc, md men kich dong bén trong hoac
tac dong tir bén ngoai. Hoat dong cua dong co
diesel nhidu xi-lanh anh huong bat lgi dén tudi
tho cta cac by phan may chinh va toan b hé
dong luc.

Truc khuyu la mét trong cac bo phan dong
co chiu anh hudng cua dao dong cudng buc;
Luc va md men quan tinh do sy thay doi méi
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chat dinh ky xay ra trong piston dong co tao ra
dao dong ngang, dao dong doc truc, dao dong
X04n. Ngoai ra, dao dong cua ban than vo tau
cling 1a ngudn dan dén hu hong truc. Néu truc
khuyu hu hong thi hau nhu khong thé khéc
phuc trén bién.

Ngudng dao dong ne‘lyqduqc quy dinh cu thé

gidi [10].

Ding kiém tau ca c¢6 chirc nang kiém tra an
toan ky thuat trude khi cip phép cho tau di khai
thac. Viéc lya chon cac thong sb phu hop s€ tao
tién dé dé nghién ctru thiét ké, ché tao Hé thong
thiét bi va dé xuit Tiéu chudn kiém tra an toan
ky thudt cho may chinh tau ca Viét Nam.

cua cac co quan dang kiém co uy tin trén the
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