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Tém tit

NueGe la canh buong may tau thiy la hén hop gom
niede, dau va cdc tap chat, gy khé khan cho qud
trinh xu Iy trudc khi xa ra moi truong. Theo Cong
wée MARPOL, nueée la canh phdi dwoe xir Iy bang
hé théng tach dau (Oily Water Separator - OWS)
dé dam bao ham lwong dau khéng vieot qud 15
ppm [1]. Tuy nhién, trong thuc té khai thdc, sw
hién dién ciia dau nhii twong va héa chat tdy rira
thwong lam giam hiéu quda ciia hé thong OWS, dan
dén tinh trang tich tu medc la canh trong buong
may [2].

Bai bdo nay dé xudt giai phdp bay hoi cwéng birc
nham giam thé tich mede la canh can xir Iy trén
tau. M6 hinh két bay hoi dang hinh hop chir nhdt,
sir dung cudn sdy hoi nuée bio hoa két hop véi
théng gié cwdng bire, dwoc thiét ké cho diéu kién
tau thuc té. Két qua cho thdy véi thé tich két
khoang 1,05 m? va hoi bdo hoa ap sudt 0.5 MPa,
hé thong cé thé dat san lwong bay hoi khodng 480
kg/ngay. Viéc su dung quat hut lvu luwong khoang
2700 m*/h givip tang cwong trao doi nhiét va khoi,
han ché ngung tu va ndng cao hiéu qua bay hoi.
Nghién citu ciing dé xudt quy trinh trién khai, vin
hanh va ghi chép nhdt ky dau phii hop véi
MARPOL, gép phan ning cao hiéu qua quan Iy va
xit Iy nude la canh trén tau bién.

Tir khéa: Nude la canh, hé théng bay hoi, buong

Separator (OWS) to ensure that oil content does
not exceed 15 ppm [1]. However, in practice, the
presence of emulsified oil and cleaning chemicals
often reduces OWS performance, leading to bilge
water accumulation [2].

This study proposes a forced evaporation method
to reduce the volume of bilge water requiring
onboard treatment. A rectangular evaporation
tank using saturated steam heating coils
combined with forced ventilation is designed for
practical ship conditions. Results show that, with
a tank volume of approximately 1,05 m? and
saturated steam at 0.5 MPa, the system can
achieve an evaporation capacity of about 480
kg/day. The use of a ventilation fan with a flow
rate of approximately 2700 m’h enhances heat
and mass transfer, reduces condensation, and
improves evaporation efficiency.

The study also proposes procedures for system
implementation, operation, and Oil Record Book
entries in compliance with MARPOL. The
findings provide a practical and technical basis
for applying bilge water evaporation as a
supplementary solution to improve onboard bilge
water management.

Keywords: Bilge water, evaporation system, ship
engine room, oil pollution prevention.

1. Mé diu

Nué6c la canh budng may 1a mot trong nhiing
ngudn 6 nhiém dau pho bién trén tau bién. Nudc la
canh duoc hinh thanh tir nhiéu nguén khac nhau trong
qua trinh van hanh nhu 1o ri dau bdi tron, nhién liéu,
nudc lam mat, nude ngung tu, nude thai tir qua trinh
vé sinh thiét bi va cac hoa chit téy rira. Theo Cong
wdc qudc té vé& ngin ngira 6 nhidm do tau giy ra
(MARPOL Annex I), nude la canh chi dugc phép xa

mdy tau thity, phong ngira 6 nhiém dau.
Abstract

Bilge water in ship engine rooms is a complex
mixture of water, oil, and contaminants, posing
challenges for treatment prior to discharge.
According to the MARPOL Convention, bilge
water must be processed through an Oily Water
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ra bién khi ham luong dau nhé hon 15ppm [1] va phai
duoc xur Iy thong qua hé thong tach dau (Oily Water
Separator - OWS) [3]. Ngoai ra, c6 mot sb phuong an
khac dé loai bé lwong nude la canh phat sinh trong qué
trinh hoat dong cua tau, mot 1a bom chuyén 1én
phuong tién tiép nhan tir bd [1], hai la chuyén sang hé
thong dau can (Sludge) dé xir Iy dudi dang Sludge [4].
Ca hai phuong an nay déu c6 nhitng khé khin nhét
dinh ma trong thuc té Khai thac, cac chu tau va thuyén
vién hiém khi thuc hién, vi du do gia thanh thu nhan
cao, hodc khong co6 phuong tién thu nhén, hodc do
dung tich két ddu can han ché va kha niang xu Iy cham.

Phuong 4n phd bién nhat 1a sir dung thiét bi phan
ly dau nude, tuy nhién, rit nhiéu truong hop hé thong
khong thé hoat dong hiéu qua, hodc khong thé hoat
dong duoc do sy hién dién cua dau du 1a rat nho,
nghiém trong hon 1a dau dudi dang nhii trong trong
nude, hodc nude la canh bi van duc va chuyén mau,
hodc chira cac hoa chét tay rira. Ban chat cta cac hé
théng phan ly dau nuéc bao gdm mét sé thanh phan
chinh: bom cép nuéc, cam bién ndng d6 dau, cam bién
murc dau, phin loc tinh, van 3 nga [3]. Mdi thanh phan
déu tiém 4n nhitng khiém khuyét c6 thé dan dén thiét
bi khong du diéu kién hoat dong, hoat dong khong
hi¢u qua.

Dé danh gia nhimng kho khian dbi voi van hanh thiét
bi phan ly dau nudc, mot khao sat da duogc thuc hién
trén 20 tau thuong mai cua cac chu tau Viét Nam va
qudc té, v6i sy tham gia cua cac si quan may (1a may
trudng, may hai va cac si quan may phu trach van
hanh hé théng xir Iy nudc la canh). Két qua khao sat
cho thdy nhiéu tau gip kho khan trong qua trinh van
hanh va bao tri hé théng OWS. Nhu thé hién trong
Béang 1, c6 85% tau dugc khao sat ghi nhan lugng
nudée la canh phat sinh 16n, trong khi 60% cho rang hé
thdng OWS gip kho khan khi nuée la canh qua bén.
Ngoai ra, 75% ¥ kién cho ring chi phi van hanh va
bao dudng hé théng OWS twong dbi cao, trong khi cac
van d¢ lién quan dén vé sinh phin loc va 18i cam bién
15 ppm [3] ciing dwoc ghi nhan véi ty 1¢ dang ké.

Nhimng két qua khao sat nay cho thdy viéc xtr ly
nudc la canh chi bang hé thong tach dau truyén thong
trong mot sd truong hop chua dat hiéu qua mong
mudn. Do d6, viéc nghién ciru cac giai phap bd sung
nhim giam thé tich nudc la canh trude khi dua vao hé
thong xir 1y 13 can thiét nhim nang cao hiéu qua quan
1y nudc la canh trong budng may tau thuy.

Xuit phat tir thuc t& d6, nghién ctru nay tinh toan
hé thdng, xay dung quy trinh tng dung hé thdng bay
hoi nuée la canh sir dung cudn sdy hoi nudc két hop
v6i thong gié cudng blrc nham giam thé tich nudc la

Ky thuat va Cong nghé Hang hai

canh tich tu trong budng may. Phuong phap nay co thé
gitp giam tai cho hé thdng OWS, tranh nhitng khiém
khuyét khong dang co khi kiém tra boi ding kiém hay
chinh quyén cang, va goép phan nang cao hiéu qua
quén 1y nuéc la canh trén tau bién.

Bing 1. Két qud khdo sdt y kién vé vin hanh h¢

thong OWS
S6 tau | Ty
Nhomkho | . , i
. N6i dung phan anh ghi 1é
khan
nhian | (%)
Luogng nudc la canh
. 17/20 85
phat sinh l6n (>3m?)
Kho khan
OWS kho hoat dong
van hanh )
binh thuong khi nuge | 12/20 60
la canh quéa bén
L3i cam bién 15ppm | 7/20 35
Kho khan ;
. Su ¢0 bom trong hé
k¥ thuat . 3/20 15
thong
Chi phi van hanh va
15/20 75
bao dudng OWS cao
Kho khan Kho khan trong viéc
o . . 11/20 55
bao tri vé sinh phin loc
Can v¢ sinh két
. . 10/20 50
thudng xuyén

Dé minh hoa cho phuong phap nghién ctru, mo hinh
tinh toan va thiét ké hé thong bay hoi dugc trién khai
cho tau ATN GLORY thudc Coéng ty VIB An Thanh
Nam [5]. Cac thong s6 vé kich thudc két bay hoi, cuén
sdy hoi nudc va luu lugng thong gié duoc tinh todn
nham dam bao kha ning bay hoi luong nudc la canh
phat sinh trong diéu kién van hanh thuc té cuia tau.

Ngoai ra, trong cac thao luan gan ddy cua T chirc
Hang hai Qudc té (IMO), khi niém hé thong xir 1y
nudc la canh tich hop (Integrated Bilge Treatment
System - IBTS) [6], [7], mdt tén goi khac cuia hé thong
xtr Iy bang bay hoi ciing da dwoc dé xuat nhim ning
cao hiéu qua quan 1y nudc la canh trén tau bién. Didu
nay cho thdy cac giai phap bd sung kiéu bay hoi nuéc
la canh c6 thé 1a mot hudng tiép can tiém nang trong
viéc hd tro hodc thay thé hé théng xu ly nudc la canh
truyén thong.

2. Két bay hoi nuéc la canh

Dua trén khao sat thuc té thong s6 cta tau ATN
GLORY [5], két bay hoi trong dé tai nghién ciru c¢6
dang hinh hgp chir nhat, phu hop véi vi tri va khong
gian dat trén tau khu vyc 6ng khoi (dé thuén loi cho
thoat hoi nuéc), véi cac kich thude va thong sb két
nhu sau:
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- Dai, rdng, cao (LxBxD): 1,5m x 0,7m x 1,0m.
Thé tich toan bo: 1,05m>.

- Cong chét cap nhiét: Hoi nudc bdo hoa ap suét
0,5MPa.

- San lwong bay hoi thiét ké: 480 kg/24h.

- Quat hat cudng burc: Luu luong hat 2700m’/h,
cong suit mo to dién 2,2kW (loai dugc nhém nghién
ctru tham khao trén thi truong va phé bién trong nganh
hang hai).

2.1. Co s¢ Iy thuyét va tinh todn thiét ké két bay
hoi

Qua trinh xur ly nude la canh trong nghién ctru nay
dua trén bay hoi cudng birc, trong d6 nhiét dugc cung
cép gian tiép bang cudn sdy hoi nudc bao hoa, két hop
v6i thong gié cudng blc nhim ting cudong truyén
nhiét va truyén khéi giita bé mat chat long va moi
truong khong khi.

Vé mit ly thuyét, cong suét nhiét can thiét dé bay
hoi nudc la canh dugc xac dinh theo can bang ning
lugng cua qua trinh hoéa hoi:

0 =1, xr (1)

Trong do:

1M, 1a luu lugng khéi lwong nude bay hoi (kg/h)
~20 kg/h theo thyc té yéu ciu trén tau nghién ctru;

7 12 nhiét héa hoi cta nude, v6i gid tri xép xi 2257
kJ/kg & diéu kién nhiét d6 gan 100° C [8].

Khi d6, nhiét lugng can cung cip cho qua trinh bay
hoi khi d6 1a:

0 =20 x 2257 ~ 45140 kJ/h ~ 12,5 kW

Dé bu cho cac ton that nhiét ra moi truong va dam
bao van hanh 6n dinh trong diéu kién budng may tau
thuy, cong suét nhiét thiét ké duoc lya chon véi hé sb
dur trit, & murc khoang 15kW (g v6i hé sb du trix 1,2).
2.2. Lwa chon bj sdy hoi va xdc dinh lwu lwong
hoi nuoc

Ngudn cap nhiét cho két bay hoi 1a hoi nuéc bio
hoa 4p sudt 0,5MPa, 1a mirc 4p suét phd bién, sin co
trén hé thdng hoi cia tau bién, san sinh tir ndi hoi phu
hodc ndi hoi kinh té.

Hé thong gia nhiét st dung cudn 6ng sy hoi dat
trong két voi dién tich trao d6i nhiét can thiét duoc
xéc dinh theo phuong trinh truyén nhiét tong quat:

Q=U-A-AT, )

Trong do:

U 1a hé s6 truyén nhiét tong, véi gia tri dién hinh
800-1000 W/m?2K ddi véi qua trinh ngung ty hoi - dun
nong chét long [8];
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ATy 12 chénh I¢ch nhiét d§ trung binh gifra hoi
nudc va nudc la canh;

A la dién tich trao d6i nhiét cia cudn séy.

V6i nhiét do hoi bao hoa ¢ ap suat 0,5Mpa khoang
158°C va nhiét d¢ lam viéc cua nudc trong két khoang
90-95°C, gia tri ATy, trung binh vao khoang 60K
(quy ra do K). Tir d6, dién tich trao ddi nhiét yéu cau
duoc xac dinh xép Xi:

15000 o, 3)
~“900x60 M

Cudn séy hoi duoc ché tao tir 6ng thép carbon tiéu
chuan dung cho hé thdng hoi tau bién. Puong kinh
ngoai ciia 6ng duogc lya chon 32mm, 14 kich thudc phd
bién ddi vai cac bo say hoi cong sudt nho trén tau, dam
bao kha ning truyén nhiét tot, ton that 4p suat nho va
thuédn lgi cho gia cong, lép dat trén tau. Tinh toan
chiéu dai cudn ong sdy:

Véi dng tron:

A=mXdy X Lyipe “4)

Chiéu dai dng can thiét:

A 0.28 5

Lpipe = = ~ 2,8m ©)

nxd, mx0.032

Trong do:

d,- dudng kinh ngoai éng (m);

Lpipe- téng chiéu dai 6ng (m).

Trén co s& dién tich trao ddi nhiét yéu cdu khoang
0,28m?, téng chiéu dai dng cudn dwoc xac dinh xap xi
3m, tuong mg vdi cac vong cudn siy dit ngap trong
két bay hoi, bao dam cung cap du cong suét nhiét va
tranh hién tuong qua nhiét cuc bg.

Luu lugng hoi nude can thiét dugce tinh theo can
bang entanpi ctia qué trinh ngung ty. Vi entanpi hoi
béo hoa ¢ 0,5MPa khoang 2790kJ/kg va entanpi nude
ngung xap xi 640 kJ/kg, luu lwong hoi yéu cau la:

0 45140 (6)
~ ~ 21 kg/h
i, —i, 2150 ¢

Thh=

Luu lugng nay nho so véi nang luc cép hoi cua ndi
hoi kinh t€ va n6i hoi phu trén tau, do dé khong anh
hudng dang ké dén cac thict bi st dung hoi khac trén
tau.

2.3. Lwa chon luu lwong quat hut cwong birc

Quat hat duoc b tri phia trén két bay hoi nham:

- Tang cudng qua trinh truyén khéi (chuyén pha
long sang khi),

- Giam d6 4m 16p khong khi sat bé mit bay hoi,

- Han ché hién tugng ngung tu hoi nude bén trong
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két va duong thoat khi.

Theo 1y thuyét truyén khéi, tbc do bay hoi phu
thudc dang ké vao chénh léch 4p suét riéng phan cta
hoi nudc giita bé mat chat long va dong khi xung
quanh [8]. Do @96, viéc duy tri luu luong khong khi
cudng bt dii 16n 1a can thiét.

Luu lugng t6i thiéu cia quat:

1, (7

Trong d6:

G: luu luong khong khi (m?/h);

w: ham am ctia khong khi ra (kg hoi/m?), chon
= 0,02+0,03 kg/m>.

Mic du thé tich két bay hoi chi khoang 1,05m?,
Iuu Iugng quat dugce lua chon & mirc 2700m*/h, 16n
hon nhiéu so v6i yéu cau trao doi khong khi toi thieu
(khoang 800m?/h), nham:

- Bui cho ton thit 4p sudt duong 6ng;

- Pam bao trang thai bay hoi 6n dinh trong sudt
chu ky van hanh;

- Phut hop v&i céc cAp cong sudt quat tidu chuan
dang dugc stir dung pho bién trén tau bién.

Buong bom nudc la canh vao

Bueng chéng tran

| Tu dien aidu khidn
f

Buong hoi vao Buong hoi ra™2
o

:

Budng xa day

Hinh 1. Céc thanh phén két bay hoi nuwéc la canh

3. Trién khai va van hanh h¢ théng
Hé théng bay hoi nudc la canh gdm cac thanh

phan chinh:

- Bom nudc la canh (bom sin c);

- Két bay hoi (lip méi);

- Quat hiit cudng bic (Iip moi);

- Céc cam bién trén két, gém cam bién murc, nhiét
do (lap moi);

- Hé théng dién diéu khién, bao vé (Iip moi).

Hoat dong ciia hé théng bom chuyén duoc giai
thich nhu sau (Hinh 2): Nudc la canh dugce bom tur cac
két chira hodc tir cac ho la canh trong budng may dén
két bay hoi. Qua trinh diéu khién bom dugc giam sat
boi cac cam bién mirc. Bom sé tu dong dung khi mure

Ky thuat va Cong nghé Hang hai
két dat 85%, va trudng hop mirc két tiép tuc dang cao

dén 90%, hé théng bao vé s& dua bio dong chung
trong budng may. Mot chirc nang khéc ciing dwoc dua

vao thict ke dicu khién bom la bao vé bom chay qua
m|<iém tra didu kign van hanh
- Bao vé miic nudc lhép
Mo
Muc nwére dat 85%

lau so v6i luu lugng thiét ké va dung tich két.
2 Yes
- Bao vé mirc nudc cao
Yes

- Bao vé mé tcr.lai bom
Kiém tra mirc két

Bom tiép tuc

A L
hoat ding Murc nurére dat 90%

Hinh 2. Thudt toan vdn hanh bom

Kiém tra didu kién mé hoi sé
No A .

- Mirc qua thap

- Mirc qua cao

- Bao vé mé to quat

Yes

Khéi dong quat hat

30s

Theo d6i mirc nroc .Tlép tuc
(Mtrc thap No sdy

Yes

Theo d&i nhiét do

No (105 0C)

Yes

Béo dong

Dirng cép hoi
Dteng quat sau 30
phut
Két thic

Hinh 3. Thudt todan vin hanh két bay hoi nuwéc la canh

Heé théng két bay hoi nudc la canh duoc thiét ké
van hanh (Hinh 3) theo ché do tu dong (Auto) uu
nham dam bao qua trinh xr 1y dién ra 6n dinh, an toan
va giam thiéu sy can thiép ctia thuyén vién, tuy nhién
van ¢6 thé hoat dong bang tay. Khi cong tic didu khién
dugc chuyén sang trang thai ON - Auto, hé thong tién
hanh kiém tra cac diéu kién an toan ban d4u, bao gom:
Miic chét 1ong trong két (khong & trang thai mirc thip
hodc murc cao), nhié¢t 36 két khong vuot qua gidi han
cho phép, va tinh trang hoat dong ctia moé to quat hut

SO 87 (07-2026)



TAPCHi  ISSN: 1859-316X, e-ISSN: 3093-3161

KHOA HOC CONG NGHE HANG HAI

Ky thuat va Cong nghé Hang hai

khong c6 18i hodc bi ngit do bao vé.

Khi tit ca cac diéu kién duge thoa man, quat hut
duogc khoi dong nham tao dong khong khi cudng buc
qua bé mat bay hoi. Sau mét khoang tr& khoang 10
gidy dé dam bao luu thong khi 6n dinh, van cp hoi
duge mé dé cép hoi bdo hoa vao cudn gia nhiét trong
két. Qua trinh bay hoi bt dau, 1am giam dan mirc chat
long trong két.

Trong qua trinh van hanh, hé thong lién tuc giam
sat cac thong sb 1am viéc. Khi mirc chat 16ng giam dén
ngudng mirc thap cai dit, van cap hoi sé tw dong dong
dé tranh hién tuong qua nhiét cuc bo hodc chay cin.
Tuy nhién, quat hit van tiép tuc hoat dong trong
khoang thoi gian tré (khoang 30 phut) nhdm loai bo
hoan toan hoi 4m con ton du trong két trude khi dimg
hén, dam bao an toan va han ché an mon.

Pac biét, hé théng duogc tich hgp cac chirc nang
bao vé va canh bao [9]. Trong bt ky giai doan nao
clia qua trinh van hanh, néu xuat hién cac diéu kién
bat thudong nhu mirc chat 1ong qua cao, mirc qua thap,
qua tai mo to quat, hoac nhiét do két vurot gidi han cho
phép, hé thdng s& 1ap tirc thyc hién dimg khan cap:
dong van cip hoi, ngimg quat hut va dong thoi kich
hoat tin hiéu bao dong béng chudng, coi tai khu vuc
lan c4n va bao dong chung tai budng may (ECR). Didu
nay gitip dam bao an toan thiét bi, ngin ngira rii ro
chay n6 va bao vé hé thong trong cac diéu kién van
hanh bt loi.

Thuat toan diéu khién nay thé hién nguyén tic diéu
khién theo chu trinh két hop vé6i cac diéu kién lién
dong an toan (interlock) va bao vé da cap, pht hop voi
yéu cAu van hanh thuc té trén tau bién.

Dé trién khai hé thong bay hoi nudc la canh trén
tau, boi day 1a mot hé théng méoi lép dat cho cac tau
dang khai thac, twong tu nhu hoan cai, can thuc hién
cac budce sau day (Hinh 4):

- Khao sat va thiét ké chirc nang hé thong;

- Lap ban vé& dudng dng va thiét bi (cac hé thong
lién quan: Bilge, sludge, steam, general arrangement);

- Lap ho so thiét ké va trinh dang kiém phé duyét
(chc ban v& duong 6ng, vi tri sau hoan cai, hd so thiét
bi s& ldp dat, thong sb cua két);

- Thi cong va la‘ip dat hé théng trén tau;

- Kiém tra va nghiém thu (boi dang kiém) sau khi
lap dat.

Sau khi dang kiém phé duyét va kiém tra tai hién
truong hoan tat, gidy ching nhan IOPP va phu luc s&
duoc cAp lai cho tau, trong d6 thé hién phuong phap
bd sung dé xir Iy nude la canh 1a bay hoi cudng birc,
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va thong s6 két bay hoi.

Mot s6 thay d6i ctia gidy chirng nhan IOPP:

- Muc 3.3: B sung thong tin ciia két bay hoi nude
la canh.

- Muc 3.4: Ngoai phuong phap st dung thiét bi
phan ly dau nudc, phai bd sung phuong phap xir 1y
nudce la canh (Vi du: Tau dugc trang bi phuong phap
bay hoi tir két bay hoi nudce la canh).

Khao sat, dénh gia thuc té
(Bon vi thiét ké)
Sira doi theo kién nghi ThIEt K& hé théng Stralal
(Blon vi thiét ké) Bon vi thiat ké (Bon vi thiet ké)

Kién nghi sira doi

Luta chon vt lidu, thidt bi
(Chi tau)

b Kién nghi sira doi
Bon vi thiét ki i
(Blon vi thigt k&) (Bon vi déng

kiém)

Ldp hd so dang kém
(Bon vi thiét ké)

(Giri hé 50 hodn cai cho
dang kiém (Pon vi thiét
é & chi fau)

Ding kiém
phé duyét

Kniing dat

Giri ban vé thi céng
cho don vi thi cang
(Blon vj thiét ké)

Trién khai lap dat
(Chu tau, thuyén vién)

i&m ira va nghiém thu
(Chi} tau, dang kim)

23
Cép nhét gidy chimg
nhan IOPP

Hinh 4. Quy trinh trién khai lip dat h¢ thong
Ghi Nhat ky dau: Theo quy dinh cia MARPOL
[10], bay hoi nudce la canh la mét hoat dong loai bo va
xtt Iy nudce la canh budng may, do d6 can ghi vao Nhat
ky dau phan 1.

Bing 2. Dé xuit ciia IMO khi ghi chép nhdt ky diu
vdi hoat dpng bay hoi nwoc la canh [11]

Record of operations/

Item .
Date | Code N signature of officer-
o incharge
x m? bilge water from
D 13 [Name of sec 3.3 Tank &

Designation], now xx m?

14 Start: hh:mm, stop: hh:mm

154 evaporated from [Name of
' sec 3.3 Tank & Designation]

signed: (Officer-in-charge,
Name & Rank) dd-MONTH-
vy
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Céc hoat dong sau day phat sinh thém trong qua
trinh van hanh két bay hoi nuéc la canh va can ghi
trong Nhat ky dau:

1. Bom chuyén nuéc la canh tir hd la canh hodc
két la canh Ién két bay hoi.

2. Bay hoi nudc la canh trong két, day 1a ndi dung
méi hién chua c6 hudéng dan cu thé, theo thong tin méi
nhét dugc IMO d xuat nhu Bang 2.

3. Xa nudc la canh tir két bay hoi xudng két chira
la canh hodc vé két chira dau can.

4. Két luan

Bai bao di tinh toan két va thiét bi ham phu hop
v&inhu cau thyc té ciia timg tau, nghién ciru img dung
va d& xudt phuong an trién khai hé thong bay hoi nuéc
la canh budng may tau thuy trén cac tau dang khai thac.

Két qua nghién ciru cho thiy phuong phéap bay hoi
¢6 thé dugc xem xét nhu mot giai phap bd sung nhim
giam thé tich nudc la canh can xir 1y trén tau bién.

Hudng nghién ctru cua bai bdo hoan toan c6 co so
va dang hudng khi gan day nhét vao thang 3 nam 2026,
IMO da dua ra dé xuat vé cong nhan phuong phap xir
Iy nay, dwa trén d& nghi cua Trung Qudc va Singapore
(71, [11].

Lo1i cdm on

Nghién ctru nay duogc tai trg bai Truong Pai hoc

Hang hai Viét Nam trong dé tai mi sd: SV25-26.14.
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