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TOM TAT
Cdc ddng co diesel ding lam mdy chinh trén tau cd Viét Nam phdan 16m la mady cii, thiéu cdc thiét bj do
leong, kiém tra; khong c6 hé so kjf thudt phuc vu cho céng tac van hanh va bdo dwéng sira chita. Diéu dé dan
dén giam dp an toan, tin cdy trong qud trinh khai thac; hiéu qua sir dung thap lam tang gid thanh san pham
va déc biét luu ¥ la ¢é thé hir hong dot ngét trén bién gdy nguy hiém cho nguoi va tau. Bai bdo nay trinh bay
két qua nghién citu ché tao thiét bi kiém tra an toan ky thudt dong co diesel ding lam mdy chinh trén tau cd
Viet Nam.
Tir khéa: Vin toc dao dong; dp sudt cudi ky nén; dp sudt phun; dp sudt trén ong cao dp; dong co diesel
may chinh; tau ca; kiém tra an toan ky thuat
ABSTRACT

The diesel engines used as the main engines on Vietnamese fishing vessels are mainly old ones, lacking
measuring and testing equipment, no technical records for operation and maintenance, and repair work. Old
diesel engines lead to reduced safety and reliability in the mining process, Low efficiency of use increases
product costs. It can be damaged suddenly at sea, causing danger to people and ships. This paper presents the
research results of the manufacture of technical safety testing equipment for the main diesel engines for the
Vietnamese fishing vessels.

Keywords: the vibration velocity, the end-of-stroke compression pressure, injection pressure, the

high-pressure pipe pressure, the main diesel engine; the fishing vessel; technical safety test

I. DAT VAN DE

bé gop phan dam bao sy an toan cho tau va
nguoi, vé nguyén tic can phai tang cuong hoat
dong cham soc, bao dudng va dic biét 1a kiém
tra, giam sat, canh bdo trong van hanh nham
som phat hién nguy co tiém an, ngin ngira sy
¢ & ngudn dong luc chinh cua con tau 1 dong
co diesel may chinh. Hon nita, van dé an toan,
tin cay cho tau ca phu thudc 16n vao tinh trang
may chinh tau ca. Chinh vi vay viéc chan doan
tinh trang k¥ thuat ctia may chinh tau ca tré nén
cép thiét.

Cong tac ding kiém tau ca ¢ nude ta ludn
gap kho khan khi phai xac dinh trang thai k¥
thuat ctia may chinh dé c6 thé quyét dinh cho
tau tiép tuc hoat dong hay budc phai dung

phuong tién dé sira chira. Yéu ciu clia cong tac
nay 1a phai nhanh, thiét bi do kiém nho gon va
phai ¢ tinh thuyét phuc dé dwa vao tiéu chuin
quy pham ctia Pang kiém, phuc vu dic luc cho
viéc quan 1y k¥ thuat va hanh chinh [5].

Hién nay, van dé t6 chuec, xay dung luc
luong, dau tu co s¢ vat chat 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 duoc quan tdm thoa déang. Cong tac kiém
tra an toan k¥ thuat may chinh khong c6 thiét bi
kiém tra danh gia tinh trang ky thuat, dién bién
vé an toan ky thuat va tudi tho cua may. Viéc
quan ly ky thuat, chua xay dung cac tiéu chuén,
quy pham, quy trinh kiém tra an toan k¥ thuét
may chinh tau.
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Cong tac kiém tra an toan k¥ thuat ciia dong
co nhiam goép phan ting hiéu qua kinh té, ting
tinh than thién véi moi truong, ting do tin cdy
cling nhu tudi tho ciia dong co nhd nhiing tiéu
chi sau :

- Tang kha nang an toan khi hoat dong, do
tin cdy va kha nang str dung cao;

- Giam chi phi bao tri va tiét kiém chi phi vé
phu ting thay thé do giam dugc cic hao mon
khong dang co khi thao roi cac chi tiét;

- Gidm tiéu hao nhién liéu, dau béi tron nho
phat hién va diéu chinh kip thoi cac bd phan
cua dong co va dua vé tinh trang lam viéc tbi
uu;

- Giam gio cong lao dong cho cong tac
dang kiém, giam sat, bao dudng ky thuat va
stra chira;

- Giam thiéu cic tic dong xdu dén moi
truong nho 1am giam chat thai doc hai ciing
nhu phat sinh tiéng dn va dao dong.

IL. POI TUQNG, VAT LIEU VA

PHUONG PHAP NGHIEN CUU

1. Pdi twong nghién ciru

Qui trinh ché tao thiét bi: Kha thi, dé ché tao
hé thdng vira dam bao tinh hién dai vira c6 thé
phat trién sau nay.

Hé théng thiét bi hé théng do: Lua chon
cong nghé, vat tu linh kién va phan mém phu
hop dé ché tao hé thdng thiét bi lam viéc an
toan, tin cay va hi¢u qua.

2. Phwong phap nghién ciru:

Phuong phap ké thira: Trén co s¢ tim hiéu
céc thiét bi ¢ cung tinh ning, phan tich cac
tinh ning c6 thé ap dung cho ddi twgng nghién
cuu;

Nghién ctru 1i thuyét, khao sat tong hop cac
két qua nghién ctru, cac Gmg dung co trudc trén
co 8¢ d6 phan tich lya chon phuong an hop ly
cho ddi tuong nghién ctru; Tim hiéu tmg dung
cong nghé dé ché tao thiét bi co gia thanh hop
ly; Dua vao théng ké thuc nghiém xay dung
chuong trinh diéu khién hop 1y.

2.1. Nghién ciru Iy thuyét

béi vé6i thiét bi do phuc vu cho cong tac
kiém tra an toan ky thuat (kiém dinh) hé dong
Iuc tau ca cAn dam bao tinh don gian, dé sir
dung nhung quan trong nhét 1a tinh kha thi.

14 o TRUONG DAI HOC NHA TRANG

Trong d6, thiét bi do du:oc ché tao phai co gié
thanh phu hop nhung Van phai dam bao kiém
dinh du'oc céc thong sd: Ap suat cubi ky nén,
ap suét phun nhién liéu va van toc dao dong bé
do [1].

Co so dé 1ap qui trinh va ché tao hé théng
thiét bi, gom:

2.1.1. So d6 chung cua hé thong thiét bi

So d6 hé thong diéu khién gom 3 khéi chinh
1a khéi dau vao, khdi xur 1i trung tam va khoi
dau ra [3]. Nhiém vu ciia khéi ddu vao bao gdm
viéc thu thap céc tin hi€u tin hi€u do luong tir
cac cam bién, tin higu diéu khién tir thiét bi
diéu khién va gui toi bo xtr li trung tim. B
xt i trung tdm sau khi nhén tin hi¢u sé& tién
hanh chuyén ddi, tinh toan, phan tich, so sanh
voi cac thong s6 chuén da duoc cai dat hodc da
duogc luu trong bd nhé va xuét cac tin hidu diéu
khién cho khdi ddu 1a man hinh hién thi. Ngoai
ra hé théng con cho phép két nbi véi may tinh
nhim phuc vu cho viéc luu trit cac thong tin
can thiét.

2.1.2. Céc khéi ctia hé thong thiét bi

(1) Khéi do théng s6 dau vao

Cam bién ap sudt cudi qua trinh nén: cé
nhiém vu chuyén ddi tin hiéu ciia ap suat trong
long xylanh dong co thanh tin hi¢u dién dua
t6i ECU.

Cam bién ap suét phun nhién liéu: c6 nhiém
vu chuyén déi tin hiéu cua ap suat trong duong
ong cao ap cua nhién liéu cip cho voi phun
dong co thanh tin hi¢u dién dua té6i ECU.

Cam bién rung dong: c6 nhiém vu chuyén
ddi tin hiéu cua dao dong trén cac bé do thanh
tin hiéu dién dua t6i ECU.

Ngudng canh bao theo quy dinh cua Pang
kiém [Det Norske Veritas, Vibration class: Part
6 chapter 15 2004, Norway 2011], van tdc dao
dong trong mién tan s6 1-200Hz khong duoc
16n hon 7 mm/s.

(2) Bo xu li trung tam - ECU

La bd ndo cua hé thong thu thap va xu ly
cac tin hi¢u vao/ra, by xu ly trung tam chta
dung chuong trinh diéu khién. Chuong trinh
ndy s€ quy dinh vé cach thie thu thap céc tin
hiéu dau vao, xir li, tinh ‘toan va chuyén d6i
thanh gid tri cta thong sd dau ra. ECU ciing
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E B¢ xtr ly trung tam
= Man hinh
& Thu thé’p tin hiéu tr cac hién thi
. Ap suit cam bién :
cuoi ky nén Tinh toan chuyén doi
tin hi€u theo chuan
> Xuét” tin hiéu cho thiét
Ap suat phun bi hién thi
nhién li¢u So sénh gid tri voi
thong s6 chuan nhdp
vao hodc da luu trong
. > ROM A A
A A A A Keét no1
Vén toc dao dng Xuat két qua thu duogc. <:> may tinh

Hinh 1. So' db chung hé théng thiét bi kiém dinh.

chtra cac chuong trinh dir liéu chuan cua cac
chung loai dong co khac nhau dugc thu thap va
nhép vao trong qua trinh st dung.

Véi tinh niang duoc thiét 1ap bang chwong
trinh phan mém l4p trinh dugc, cho phép dé
dang sira d6i giai thuat ciing nhu kha ning
thay d6i chwong trinh nham thich tng véi viée
thay doi yéu cau cua cac dbi tugng do dau vao,
nham dap tng cac yéu cau ky thuat kiém dinh
thay ddi. Piéu nay that sy thuan tién cho qua
trinh chuyén giao céng nghé sau nay.

(3) Khoi dau ra

Hién thi (HMI): 14 loai man hinh TFT-LCD
touch panel, cho phép nhap céc thong tin, thong
s6 cua loai dong co can kiém dinh, cling nhu
hién thi cac gi4 tri tc thoi cia cac thong sb
do khi dong co lam viéc nhu tbc do dao dong
bé d& truc khuyu, ap suat cudi ky nén, ap sudt
phun nhién li€u, ... va so sanh véi dit licu géc.
Cin ctr vao cac thong sd ndy, nguoi str dung c6
thé x4c dinh duoc trang thai ky thudt ctia dong
co theo quy pham.

2.1.3. Vat tu va linh kién cua hé thdng thiét
bi

(1) Bé xik Iy trung tam va man hinh giao tiép
Nguoi-May

Dé thiét bi kiém dinh nho gon, hoat dong
6n dinh va dang tin cay, s€ chon bo xur Iy PLC

c¢6 tich hop man hinh giao tiép Touch panel
(HMI).

(2) Cdc cam bién

Cac cam bién duoc lya chon trén co s&
thong s6 thong ké 1y lich cac loai dong co thuy
dugc st dung trén tau cd hién nay. Cac cam
bién duge chon 1a san phém thuong mai do
chinh xac cao di duoc cac co quan co tham
quyén chung nhan va dugc st dung trong
nhiéu linh vuc.

- Cam bién do ap suét cudi ky nén

Cam bién HUBA 520 do ap suét nén, do hing
Huba control (Thuy S¥) ché tao, c6 d6 chinh xac
cao va dugc ap dung trong nhiéu linh vyc.

- Cam bién ap suét phun nhién liéu

Ap suit cua cac dong co thiy sir dung trén
tau c4 phd bién dudi 1a 300 bar, mau cam bién
ap suét dugc chon 12 model 520.943 do nha san
xuit Huba Control (Thuy S¥) ché tao.

- Cam bién do dao dong

Cam bién do dao dong 1a thiét bi dung dé
kiém tra trang thai rung dong tong thé ciia may
moc va thiét bi. Cam bién do vén téc dao dong
dugc sir dung trong hé thong 1a cam bién cua
hang IFM (Germany), model VKV02.

2.2. Nghién cieu thuce nghiém

- Ché tao;

- Cai dat, kiém tra s lam vi€c ctia thiét bi.
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I1I. KET QUA NGHIEN CUU VA THAO
LUAN

1. Qui trinh ché tao

Trong phan 16n cac truong hop quy trinh
cong nghé s& quyét dinh ciu trac cua thiét bi
lap rap. Cac thiét ké chi tiét phuong an sé& xéac
dinh dugc s6 lwong, loai, vi tri, kiéu lép rap va
thoi gian thuc hién ma thiét bi cin c6; ché do
lam viéc cua cac co cau chirc nang; cac bién
phap dam bao do tin cdy cua thiét bi. Quy trinh
cong nghé hop 1y phai cé do linh hoat cao, cho
phép sir dung cac thiét bi va mé dun tiéu chuan,
¢6 thé thay d6i duoc phuong an vé thiét bi va
cong nghé, trang bi phu, thiét bi diéu khién, ...
d& thay thé va hiéu chinh khi két ciu cua thiét
bi thay doi.

Trong qua trinh ldp dat can phai tuan thu
mot sb luu ¥ sau:

Trudce khi thi cong ché tao va lép dat cac
thiét bi va phan tir thudc hé thong can nghién
ctru k cac hd so sau:

Catalogue huéng dan lap dit cia cac thiét
bi, cac md dun thudc hé thdng;

Ban v& dau ndi;

Chuén bi du dung cu trang bi can thiét;

Thyc hién cac bién phap an toan bao vé¢
ngudi va thiét bi;

Quy trinh 1ap dat.

Lép dat cac cam bién trén dong co can chon
Iva vi tri 1ap dat phu hop dé dam bao gia tri thu
thap chinh xac/dai dién cua céc thong sb vat ly
can do:

Cam bién 4p suat phun [4].

Cam bién 4p suét nén [2],

Cam bién dao dong can dit trén bé dd cua
cac 6 tryc [1].

Trén co s¢ d6, luu dd ctia quy trinh ché tao
cho hé thdng thiét bi nhu sau:

2. H¢ thong thiét bi

2.1. Mach d@ién diéu khién

So d6 diu ndi cac cam bién vao by PLC/
HMI ctia mach diéu khién duoc lép dat theo so
d6 dau ndi dugc thé hién nhu hinh 3 [3].

2.2. Ché tao va ldp rdp hop thiét bi

2.2.1. Ché tao hop thiét bi

Hop thiét bi (Hinh 4) dugc chon 1a vali
nhom duoc thiét ké dé ngan chan sy xam nhap

16 « TRUONG DAI HOC NHA TRANG

cua nudc va bui voi cac dém lam kin chinh xac;
cac chi tiét bang kim loai nhu dé, ban 18 két ndi
chan va chét dugc 1am bang thép khong gi va
nhya dé ngan chan ri sét. Vo ngoai vali dugc
chon ¢6 cac thong s ki thuat nhu sau:

Mirc d6 chdng bui va chéng tham nudc -
tiéu chuén: IP 65

Khoang nhiét d6 lam viéc: - 10 ~ + 70°C

Kha ning chdng chay: khong

Can cw trén thiét ké ban dau dé tién hanh
gia cong lap dat cac chi tiét can thiét trong ta
dién, bao gdom:

Gia cong vo hop dé lap ddt man hinh hién
thi va diéu khién;

Lip dit cac thanh d& giit cac md dun thu
thap dit liéu va cac md dun két nbi ngoai vi, mod

ngoaivatt inh kién

J

Gia céng lip d4t gia 85, phin cokhi
cho ti digu khign

N N “y
[ Kiém tra chingloai, chathrong bén

Klem chuédnméan hinh LCD,

cacmd dunPLC, cam bién

A

4 ™y
Lip cicmé dun, man hinh LCDva i \
finh kién vao t theo so 4 43 thist 1é

!

4 ™ 3 % an
Diundicac diy tin hidu gifa cAcmd Kiém tra magxoc, d6an
P ¥ e n ?‘-‘ - :> todn va tinh thim m¥ cia ti
un, cac cam bign va 36 mi nd dibn khidn
e

(" Két néi cac day tinhigu tirmé dun |
dieu khign trung tim va may tinh, ket
néinguén

4

—

Bitnguén, nap chrongtrinh cho khéi Test man hinh, tin higu héi
trung tdm vé cdm bién, tin hiéu diura

A

A

tri thye cho cic théngsé cin do heimg J

H)eu chinh lai gia tri }:uenthnm gla
vacanhbao

i

Lip d3thé théngtrén mé hinh thi : [Thfr nghiém v hiéu chinh]

A

nghiém theo dingvi tri thibtké zir lam vigc cia hé théng

Lip d3thé théngtrén ba thir nghism
v hodn chinh thibt bi

Hinh 2. Lwu dé ciia quy trinh ché tao.
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Hinh 3. So d6 d4u ndi cac cim bién vao b PLC/HMI.
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Hinh 4. Hop thiét bj kiém dinh.

dun xu ly trung tam.

DPé dam bao an toan, toan bo hé théng can
dugc ndi dat an toan thong qua thanh dan bang
ddng lap trong hop.

2.2.2. Kiém tra thiét b

Qua trinh kiém tra bao gdm:

Kiém tra bén ngoai bang mat thuong dé
xem xét muc d§ nguyén ven cua cac mo dun.
Kiém tra cac domind dau ndi day du dc vit,
kiém tra cac dudng mach c6 bi bong tréc, day
nbi mach co bi gay hay khong, cac vi tri lap rap
c6 nguyén ven hodc bi cong vénh hay khong.

Lap dat khéi PLC/HMI vao khung d& mit
trén, cac mo dun chirc ning vao thanh da, lap
domino,...

Thuc hién déu ndi day gitta cac mo dun,
gitta m6 dun diéu khién va man hinh hién thi,
giita m6 dun dau vao va cac cam bién, gitra mo
dun d4u ra (Out) va cac thiét bi hién thi.

Kiém tra sy chic chan cua qua trinh lap dat
theo rung dong.

Kiém tra va hiéu chuén tin hiéu do cua cac
cam bién.

2.3. Po luong va hién thi

Hé thong do luong va hién thi gom 2 phén:

18 o TRUONG DAI HOC NHA TRANG

Giao di¢n nguoi dung cho phép tuong tac
tryc tiép v6i hé thong do ludong théng qua man
hinh HMI trén tu qua do tao kha nang lam viéc
mém déo cta hé théng cho phép thay dbi hodc
hi¢u chinh cac thong sb, cac gia tri cai dat phu
hop voi cac hé dong luc st dung trén cac tau
khac nhau.

Chuong trinh PLC ¢6 nhiém vy thu thdp cac
thong s6 van hanh tir cac cam bién, tinh toan
chuyén do6i va so sanh véi cac gia tri cai dat,
chuyén thong tin ra man hinh hién thi.

Duoi day la cach cai dat cua chuong trinh
diéu khién:

Sau khi gén cac cam bién do vao dung vi tri,
sir dung phan mém theo trinh ty nhu sau:

(1) Khoi dong

Khoi dong dong co dé may nd 6n dinh & ché
do garanti (~1000 v/p)

Cip ngudn cho bod kit: Ngudn dién
220VAC/50Hz (+-10%), 1 pha 3 day, ndi dét
dam bao day ndi dat ciia bo kit (soc vang xanh)
ndi v6i khung su:orn cua dong co va hé tiép dia
chung ctia nguon dién cung cp.

Bat ON cong tat ngudn trén b0 kit, cho 5-10
phut dé hé thong may hoat dong 0 6n dinh.
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(1.1) Man hinh cai dat (SETTTING) (hinh 5)

Registry Parameters Setting
Date: 1356 24/05/21
Engine name/model
Engine Speed (rpm) {3 Test Time (min) i |
Set value Min Max Defualt s“ml
Pinj (bar) BE 0.0 | 150300
Pe (bar) oo o | 2.4
Ve (mm/s) I 20

TECHNIC

£ (] 6] o |

(1.2) Man hinh giao dién chinh (hinh 6)

solutions
‘www acs-solution i

0 ek TR,

Ship Engine Registry

Date: 1156 05104721

Engine name/model
[ Engine Speed (rpm) 2 [Test Time (min) w] -
) GO o

Injection Pressure (Pinj)
— STOP
oo oo

o |
oo | [
e e |

Compression Pressure (Pc)

Crankshaft Suppert Vibration (Vc)

Hinh 5. Man hinh cai dat.

Tién hanh cai dit cac thong sé chinh cho
dong co can kiém dinh:

Ngudi ding can nhdp chinh xac théng sb
cua dong co can kiém dinh.

- Engine/Model: Nhap tén/model cta dong
co

- Engine speed/Téc d dong co (rpm): Nhap
tde do dong co

- Test time/Thoi gian kiém dinh: Nhap thoi
gian mudn kiém dinh.

- Pinj/Ap suit phun (bar): Nhap ap sut
phun tiéu chuan (ca 2 gia tri min-max)

- PC/Ap suat nén (bar): Nhap ap suét nén tiéu
chuan (ca 2 gia tri min-max)

-V /Vén tdc dao dong ctia bé do truc khuyu
(mm/s): Nhap vén tbc tiéu chuin

Ngoai ra, nat Set Default dugc nhan dé cai
dat nhanh cac thong s6 mic dinh da duoc cai
dat san.

Sau khi cai dat day du cac thong sb cia
dong co can kiém dinh, nhan HOME dé quay
trd lai ma hinh chinh.

(2) Kiém dinh

Man hinh chinh (Hinh 5) hién thi cac thong
s6 chinh ctia dong co can kiém dinh.

Dé bit ddu qua trinh test, nhan nut START,
dé két thiic nhanh qua trinh test nhan ntt STOP,
néu khong qua trinh test s& ty dong két thiic khi
dat thoi gian Test time da cai dat.

Két thic qua trinh test, nhan nut SAVE dé
Iwu lai dit liéu test.

- In két qua: Nguoi dung co6 thé dung may
tinh két nbi véi bo Kit dé in truc tiép két qua

Hinh 6. Man hinh giao dién chinh.

ngay sau khi test, hodc c6 thé in sau bang cach
truy cép vao nut DATA.
(1.3) Man hinh dii ligu (DATA) (hinh 7)
Man hinh DATA LOGGER: Luu lai va cho
phép truy xuat cac két qua kiém dinh trudc day
do nguoi dung luu lai, t6i da 200 két qua duoc
luu.

HISTORY DATA

Date Time Pinj Pe Ve )

D

omer | e |
HOME

DATA LOGGER Date: 11:56 0504121
Lo G oue o vexzo
Engine (Name/model} Date. 0 ,' 0 f 0 0f0:0
Engine Speed.(rpm) C Test Time (min) C
Minimum setpoint Real value setpoint
Injection Pressure (Pinj} oo [ U
Compression Pressure (Pc) o.o0 o.o0 [ U
Crankshaft ort
Whraﬁonm:) oo G-c

HISTORY
DATA

Hinh 7. Man hinh DATA LOGGER hién thj cic
két qua do kiém dwoc hru lai.

HOME

IV. KET LUAN VA KHUYEN NGHI

1. Két luan

Séan phém la Hé théng thiét bi kiém tra an
toan k¥ thuat dugc ché tao phu hop véi tau ca
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Tap chi Khoa hoc - Cong nghé Thuy san

S6 3/2021

Viét Nam, cu thé:

Pam bao dap tng yéu cau dé ra voi gia
thanh chép nhan duoc.

Cac cam bién va mach diéu khién c6 dic
tinh ky thuat thich hop véi cac thong sd can
kiém tra, dé dang lp dat, bao dudng va nang
cép.

Chuong trinh dugc viét bang ngdn ngit phd

TAI LIEU THAM KHAO

bién hién nay, c6 thé d& dang stra d6i va ning
cip, cai tién thiét bj sau nay. Giao dién than
thién voi nguoi dung.

2. Kién nghi

Can thyc nghiém va dé xuat xay dung tiéu
chuén cta bd thong s6 kiém tra an toan k¥ thuat
cho may chinh tau ca Viét Nam dya vao thiét bi
da dugce thiét ké va ché tao.
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