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Vi thiét bi ODME Oilcon Mark 5, bom xét mau c6 Q = 0,5 m*/h, va hang khuyén cao chi nén
st dung éng mau c6 dwdrng kinh ngoai tir 0,01+ 0,03 (m) véi d6 day 0,001 (m) dé phu hop gitra
dé&c tinh cta éng va bom.

Xét trwdrng hop tau Dai Nam (VOSCO) sir dung ODME Oilcon Mark 5, chiéu dai dudrng éng
mau do dwoc la L = 11,5 mét, dwdng kinh ngoai cta éng OD = 15 (mm), éng day 1,0 (mm), bom
xét mau c6 Q = 0,5 (m/h).

ta co: T,=T,+Ts T, = 4 (giay) (cta ODME)
2 2
T, = Lx3.600xS S n.d _ 3,14x(0,013) ~0,000133 (m?)
Q 4 4
SuyraT, = 11,5X0,00(())15.33X3.600 _110 (giay)

Vay téng thdi gian cdm &ng clia hé théng 1a: T, = T, + T3 = 4 + 11 = 15 (giay)

Nhuw vay, ta co6 thé xac dinh dwoc chinh xac théi gian cdm (ng tré cla toan bd hé théng 1a
15 giay, dé dat vao bo diéu khién tw ddng mé van x& man phai Ién hon 15 gidy sau khi khéi dong
hé théng xa chinh va hé théng xét mau (nén d&t tiv 16 giay tré 1én). Cé nhw vay dau méi khong bi
xa mot ham lwong dau Ién hon gia tri cho phép (15 ppm) ra ngoai khi ma hé théng ODME chwa kip
cam rng va bao dong.

4. Két luan

Trén day |a hai gidi phap trong mét sb gidi phap dwoc 4p dung nham lam gidm bét cac nguy
co gay 6 nhiém mai trwdng bién tiv cac tau ché dau hién nay

TAI LIEU THAM KHAO

[1] TrAn Htru Nghi, Tran Thi Mai. Bdo vé méi truong bién. Nha xuét ban Giao thdng Van tai, Ha
No6i. 1997

[2] International Maritime Organization. Advanced training programmes on oil tanker operations.
Model course 1. 02, London. 1991

[3] International chamber of shipping. International safety guide for oil tanker & terminals. London.
1993

[4] G.S. Marton. Tanker operations. United States of America. 1992

[5] Seres.Oil discharge monitoring equipment ODME S663 MK Il - France. 1998

[6] Sumitomo. Oil discharge monitoring equipment & control system installation. Oilcon. Mark 5 -
Dai Nam oil tanker (VOSCO). 1999

[7] Instruction manual of Inert gas generator - Opsis - Dai Viet oil tanker (VOSCO).

[8] Inert gas system - Hyundai Mipo dockyard Co.,Ltd - Dai Viet oil tanker (VOSCO).

[9] Tank cleaning by crude oil washing cow - Scanjet marine - Dai Viet oil tanker (VOSCO).

Ngwéi phan bién: PGS.TS. Nguyén Héng Phuc

NGHIEN CUU CHE TAO HE THONG TU DONG BAO KHOI
HAM HANG TREN TAU BIEN
BUILDING SMOKE DETECTION SYSTEM FOR CARGO HOLDS
ONBOARD SHIPS .
PGS. TS. LUU KIM THANH
i Khoa bién- BTTB, Trwong PHHH
Tém tat . . ) i
Bai bao gidi thiéu tong quan vé hé thong tw dong bao khoi ham hang trén tau thuy. Di sdu
nghién ctru va dwa ra gidi phap xay dung cau hinh cda hé tw déng bao chay trén coéng
nghé uC.
Abstract
This paper introduces smoke detection system for cargo holds onboard ships. It also
studies and gives the solution to build it by using the microcontronler.

1. bat van dé
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Hé théng bao khdi hAm hang hoat dong chinh xac va tin cay sé& gop phan dadm bao an toan
hang hoa va toan bé con tau. Hé théng bao khéi hAm hang thwérng xuyén duoc dwa vao lam viéc,
né chi khéng dwoc st dung khi tau dé bén cé lam hang. Do né c6 vai trd vé cling quan trong trén
tau thay nén nhiéu hang trén thé gi¢i da nghién ctvu ché tao cac hé tw dong bao khoéi hAm hang ti
xa st dung cac linh kién ban dan r&i rac [1], cac vi mach sé va khuéch dai thuat toan, & mirc hién
dai hon da s dung vi diéu khién [3].

O Viét Nam vi chwa san xuat dwoc, nén phan Ién cac thiét bi va cac hé thdng tw dong bao
khoi hdm hang cling nhw cac hé thdng tw khac dung cho céac tau dong méi déu dwoc nhap ngoai -
Diéu nay gay nhiéu bat cap cho céng nghiép tau thuy Viét Nam. Vi thé viéc noi dia hoa dan cac hé
thdng trén tau |a mot doi hoéi cap thiét. Thé nhwng két qua nghién ctru ché tao hé théng bao khoi
ham hang van chwa thdy duoc cong bé.

Do vay viéc nghién ctru ng dung cdng nghé hién dai d& ché tao hé théng tw dong bao khéi
ham hang cho tau thuy tai Viét Nam la mét hwéng di ding dan pha hop véi chd trvong noi dia hoa
ctia Chinh phd, dap ng yéu cau thyc tién Viét Nam va con la mét trong cac dw an c6 tinh kha thi
cao. Viéc nghién ctru ché tao hé tw ddng béo khoi hdm hang s dung vi diéu khién co gia tri khoa
hoc va co6 tinh cép thiét & Viét Nam hién nay - Day la van dé& can giai quyét dwoc trinh bay trong
bai bao nay.

2. N6i dung

~ Dé giai quyét van dé néu trén ta si dung phwong phap nghién ctru tong quan hé bao khoi
ham hang tau thay; Xay dwng Iwu do thuat toan dieu khién phuc vu cho viéc Iap chwong trinh phan
mém; Dé xuat cau hinh hé va tién hanh ché tao thlr nghiém dé dwa ra két luan.

2.1. Cau trtc hé théng tw déng bao khéi hdm hang

Nguyén téc hoat déng chung cta hé thdng bao khéi hdm hang 1a lién tuc hat khoéng khi
mang theo khéi (néu co) tir tat ca cac hdm hang qua cac dwong 6ng téi bd phan cam bién khoi va
thoat ra ngoai. Viéc tw dong phat hién va thong bao cé khéi dwoc thiec hién béi trung tam bao khoi.

CAu tric cla hé théng tw ddng bao khéi hAm hang bao gém:

1- Hé hat gié hdm hang

Nhw chung ta thdy khdng thé d&t nhiéu cdm bién khoi trong cac hAm hang (nhw dat ching
trong hdm may, cac phong sinh hoat...), b&i vi chiing rat dé& bi pha hdng trong qué trinh béc xép
hang hoa. Vi vay hé hat gié ham hang la giai phap hop ly dé thuc hién muyc dich phat hién va bao
déng khi c6 khéi trong bat ky hdm hang nao.

Dé hut duoc gio tir cac ham hang nhét thiét phai dung 2 quat dién thay nhau hoat dong (sau
24 gio lam viéc). Khong khi tir cac vi tri trong mdi hdm hang dwoc hat theo mét dudng ong riéng
vé mot clra riéng tai trung tdm, qua canh quat va day ra ngoai. S6 lwong dng chinh dung bang sbé
lwong ham hang c6 trén tau. Dau cubi méi dwérng 6ng chinh tai hdm hang dwoc ré ra 4 + 6 nhanh
phu néi t&i mot sd clra hat dwoc phan bd hop ly trong hAm hang, nhdm dam béo dé& dang phat
hién khéi & cac khu vwec khac nhau trong cing mét hdm hang. Tuy nhién dé tiét kiém nguwoi ta
thworng str dung hé théng cac dworng 6ng hat gid dé x& khi CO, dap Ira. Viéc chuyén déi chirc
nang clia cac dwdng 6ng dwoc thuc hién thong qua van 3 ngd, né dwoc diéu khién bang tay tai
chd, hoac tlr xa bang khi nén.

2- C3m bién khdi hdm hang

Khi hé hat g|o ham hang lam viéc thi khong khi to m6i ham hang s& mang theo khéi (néu co)
tir cac 6ng nhanh & ham hang 4y vé mot éng chinh dé qua mét cdm bién khoi (dwoc dat trong hop
gi6 riéng biét (rng v&i ham hang dd), réi qua quat day ra ngoai. Do vay mdi hdm hang chi can duy
nhat mot cdm bién khoi, cho phép hé théng don gidn hon, gidm gia thanh va tang do tin cay.

Cam bién khéi trwéc day thu@ng dung nguyén tac quang / dién tr& v&i sw khac xa anh sang
khi c6 khoi théi qua hop gié (nhw cam bién khoi ham hang clia hang KIDDE - Day 14 loai cam bién
cho tin hiéura & dang twong tu) Tuy nhién trong céu tric hé bao khéi ham hang ngay nay ching
ta hoan toan co thé st dung cam bién khoi théng thu’o’ng nhw da st dung trong budng &, buéng
may..., tlec 1a déng nhét thiét bi cdm bién. Nhey d6 gidm bét chiing loai thiét bi dy triv trén tau, ciing
nhw thuén tién cho viéc thay thé, chuyén ddi vi tri ctia cdm bién khi can thiét.

3- Trung tam bao khai

a/ Chirc ndng chinh Ia tiép nhan tin hiéu tlr cac cdm bién, xt ly va théng bao hién twong co
khéi trong bt ky vi tri nao ctia mét trong cac hadm hang trén tau:
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- Khi khéng c6 tin hiéu bao c6 khoi tir tat ca cac cam bién thi tai trung tam xuét hién thong
bao “System Normai” trén dong thtr nhat va “Active Fan N21” trén dong tht hai ctia man hinh LCD.

- Khi ¢ tin higu dang ON/OFF bao c6 khoi & bat ky hdm hang nao do thi trung tam diéu
khién xuéat tin hiéu dé:

+ Béo dia chi cac hdm hang dang c6 khéi (vi du hdm 1 va 2) trén LCD cla trung tam “FIRE:
Line-1-2-";

+ Phéat tin hiéu am thanh ttr coi chip tai trung tam;

+ Pén mau dd FIRE sang nhap nhay;

+ GUi tin hiéu téi hé théng bao déng chung toan tau;

+ GUi tin hiéu téi hé théng bao chay trén budng lai.

Viéc khang dinh sy c6 duoc tién hanh bang cach an nat ACCEPT (dé RESET) ngay tai
trung tdm bao khoi ham hang (tai cho) hoac c6 thé tr xa tai trung tam bao chay trén buong lai. Khi
dé coi chip tat, dén dé FIRE sang binh thuwdng.

- Khi mét mét trong 2 ngudén chinh hodc sw cb thi trén man hinh LCD sé& ¢6 1 trong 2 thong
bao “FAULT: Main. Supply” hodc “FAULT : Ecy. Supply” kém theo tin hiéu am thanh (coi chip):
- Khi mét s6 dwdng ong chinh hat gié nao doé bi tac thi thdng qua cam bién, trung tam phat tin hiéu
bao dong 16i “Mat gid” cta cac clra vao do (kém theo tin hiéu am thanh tir coi chip va anh sang
nhap nhay ctia dén mau vang FAULT): “FAULT: Airflow Line -1-2-3-4-5".

- Khi ¢6 1 hay nhiéu van 3 nga & vi tri xa CO, thi cting c6 thong bao “FAULT: Airflow Line —
CO," kém theo tin hiéu am thanh t coi chip va anh sang nhap nhay ctia dén mau vang FAULT).

b/ Diéu khién start, stop quat hut gio:

- O ché d6 binh thuong thi cir sau 24 gio' lam viéc trung tam sé tw dong diéu khién chuyén
ddi ché dd lam viéc gitra 2 quat hat gié (1 quat Iam viéc con quat kia sé 1a quat dw phong).

- Trong trwong hop tat ca cac 6ng hit gié déu bi tac thi bén canh bao dong vé 16i “Mat gi6”
cla tat ca cac ctra vao (kém theo tin hiéu &m thanh), trung tdm sé diéu khién dirng quat hut gio.

- Khi nguoi van hanh mubn kiém tra quat dang & ché do dy phong hoac dwa né vao lam
viéc thay thé quat dang lam viéc thi hoan toan thyc hién dwoc tai trung tdm bao khéi ham hang
(theo hwéng dan trén man hinh LCD).

c/ Céc thiét bi trén mét trwdc cha trung thm bao khéi hdm hang gébm co:

+ C0i chip phat tin hiéu am thanh c6 chu ky khi c6 khéi hoac héng;

+ Man hinh tinh thé 1dng 2 dong théng béao;

+ 03 den tin hiéu v&i mau phan biét: Bén dd - Bao c6 khéi “FIRE”; Bén xanh — Bao
“SYSTEM ON" va khoéng cé tin hiéu bao khoi; Ben vang — Bao héng “FAULT".

_ +Nat &n ACCEPT dé kiém tra (TEST) cac chirc nang: Khang dinh sw ¢6 (RESET); Chuyén
doi quat hat gi6 (TOGGLE FANS); Chan doan sy c6 va canh bao (DIAGNOSES) va (ON/OFF
LINE). Khi an va git» nit ACCEPT trong khoang thoi gian twax < 6s thi sé thyc hién chirc nang
TEST coi chip, cac den tin hiéu, den chiéu sang LCD, ciing nhw dé Iwa chon va chap thuan néi
dung thong bao chi ra & trén man hinh LCD.

2.2. Lwu d6 thuat todn diéu khién cda trung tam béo khoi

Lwu d6 thuat toan diéu khién co ban ctia trung tdm bao khoi ham hang duoc gigi thiu trén
hinh 1. Céac ky hiéu va quan hé Logic clia cac tin hiéu trong Iwu d6 nhw sau:

P=MS +ES - Téng Logic nguén chinh (MS) va nguén sw cb (ES);

W =P + 3D, + 2V, - Tin hiéu canh béo;

V, - Céc tin hiéu vé trang thai tc 6ng hat the “i

D - Céc tin hiéu vé vij tri x4 CO, clia cac van 3 nga;

i - Chisb cé gia tri bang sb cdm bién khéi hdm hang;

F=3S; - Tin hiéu chung bao c6 khéi nhan tlr cac cdm bién khéi hAm hang (Sy);

Buzzer =W + F - Tin hiéu am thanh cla coi chip;

Sau thoi gian tré 2 phat ké tir khi xuét hién tin hiéy bao khoi, hoac tin hiéu (;énh bado ma nut
ACCEPT khéng duwgc tac dong, thi trung tdm bao khoi ham hang sé gi tin hiéu dén trung tdm bao
ddng chung toan tau va thiet bi 1ap cda n6 (néu co). Chirc nang nay sé duoc thuc hién nho thuét
toan dieu khién clia chwong trinh con TEST / RESET (hinh 2).
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Hinh 1. Lwu dé thuét todn diéu khién cda trung tam béo khéi.

2.3. Ché tao modul cia hé théng bao khoi ham hang

Modul cla trung tam bao khéi ham hang (hinh 3) sé tlep nhan, x& ly cac tin hiéu vao sau:

- 05 tin hiéu bao khéi cla 5 hdm hang tir 5 cdm bién c¢6 tin hiéu ra dang twong tw (dong
dién);

- 05 tin hiéu ON/OFF vé trang thai dwérng 6ng hit gié tir 5 tiép dién hanh trinh gan trén van
3 ng4;

- 05 tin hiéu ON/OFF ve ap lyc gid trén 5 dwong éng hut gié (khi dworc trang bi);

- 02 tin hiéu ON/OFF ve trang thai nguon dién AC chinh va s co;

- 01 tin hiéu ON/OFF vé trang thai ctia nGt &n ACCEPT va c6 thém 02 nit &n diéu khién lat
trang trén LCD.

CAc tin hiéu ra cta trung tam bao khéi hdm hang gdm cé: 02 tin hiéu ra ON/OFF cép nguén
cho 2 déng co lai quat hit gio; 01 tin hiéu ON/OFF gi vé trung tdm bao déng chung; 01 dén mau
xanh bao nguén dwoc cap; 01 dén mau dd bao c6 khéi trong ham hang; 01 dén mau vang canh
b&o vé trang thai cGa cac van 3 ngé, vé su tat dng hat gio, vé sy mét 1 trong 2 nguén cap AC;

01 LCD loai 2 dong théng tin bao dia chi cta dwdng 6ng hat gid, hdm hang cé khoi va mot
s6 thong tin khac; 01 coi chip.
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_ Ngudn cap cho hé thong bao gém: Ngudn chinh 220 VAC |4y tir bang dién trong budng lai;
Ngudn phu 24V DC lay tir bang dién 24V trong budng lai (cé thé lay tir bang dién sy cd 220V).

.
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Hinh 2. Lwu dé thuat todn diéu khién cia Hinh 3. Cdu trac modul trung tam xée 1y
chwong trinh con TEST / RESET. tin hiéu bao khoi ham hang.
3. Két luan

Két qua nghién cru ché tao thtr hé thdng tw ddng bao khéi ham hang trén tau thdy véi ciu
tric dwoc dé xuat khdng chi thwe hién day di cac chirc nang co ban néu trén, ma con giai quyét
tron ven cac van dé da dwoc dat ra & trén, cu thé 1a:

- St dung vi diéu khién AVR vé&i viéc lap trinh diéu khién theo lwu dd thuat toan dwoc dé
Xuét, hoan toan cho phép thuc hién cac chirc nang theo yéu cau, nhw: Bao dong tai chd va truyén
di xa t&i hé bao dong trung tam, hé bao chay toan tau...; Bong thei cho phép canh bao cho thuyén
vién vé tinh trang cia nguén cap chinh va phuy, ctia dwéng éng hit gi6, trang thai cua thiét bi van 3
ngd; Trung tdm con cho phép thyc hién chirc nang thay ddi ché d6 1am viéc cta 2 quat hat gi6
ham hang, ciing nhw loai bé chirc nang ctia cdm bién ra khdi hé

- St dung cac cam bién khéi théong thwéng nhw trong budng may va & cac vi tri khac trén
tau. Diéu d6 cho phép gidm bét ching loai thiét bi dw trir trén tau, cling nhw thuan tién cho viéc
thay thé, chuyén ddi vi tri cia cdm bién khi can thiét.

Ngoai ra hé nay con hoan toan dap &ng 3 tiéu chi danh gia hé: b6 tin cay cao; Tinh tac dong
nhanh va gidm gia thanh 13p dat cho tau thdy, cho cac nha kho clia co' s& san xuét va cho céac tda
nha chung cuw....

Két qua nghién ciru nay gép phan vao viéc ché tao céc thiét bi tw ddng mang thwong hiéu
Vimaru phuc vu céng nghiép déng tau Viét Nam.
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