TAP CHi PHAT TRIEN KH&CN, TAP 17, S0 K7- 2014

Cac giai phap giam phat thai cho déong co

tau thay

e Nguyén Thach

Trwong Pai hoc Bach khoa, PHQG-HCM - thach-nguyen@hcmut.edu.vn
(Bai nhdn ngay 28 thang 12 nam 2010, hoan chinh swa chita ngay 16 thang 01 nam 2012)

TOM TAT:

Ttr ngay 01/01/2000 Piéu Luédt 13 Phu Luc 6 cia MARPOL 73/78 vé luong phét thai NO,
déi v6i déng co tau thiy ctia IMO bat ddu cé hiéu luc trén pham vi toan cau. Piéu nay da thuc
déy phét trién nhanh chéng céc céng nghé nhdm gidm thiéu phét thdi NO, cho déng co tau
thay. Trong bai bao nay trinh bay cac céng nghé méi dang va sé ap dung trong twong lai
nham gidm mirc phat thdi NO,, va céc phuong phap khéac trong khai théc dong co tau thay,
ciing nhw mét s6 két qué nghién ctru trong lanh viurc nay béng coéng nghé & trong nuée.

Tir khod: Phat thai NOx, nhd twong nhién liéu — nwdc, gidm phat thai.

1. MO PAU

Cho dén nay, van tai thity 1 mot trong nhimg
phuong tién giao thong c6 tinh kinh té va it gay 6
nhiém nhét khi tinh theo tin-km trong tai hang hoa
véan chuyén. D& dang nhén thdy ring phat thai tir
khi xa lién quan tryc tiép dén lugng nhién liéu tidu
thu cho mot don vi hang hoa véan chuyén (TEU,
TDW). Trong nhiéu thap ky qua, cic ddi tau van
tai thuy trén thé gisi da lién tyc cai thién dang ké
Iuong tiéu thu nhién ligu riéng. Chi hon 30 nam, tr
1972 dn 2005, luong tiéu hao nhién li€u binh
quan cho mét TEU-ddm cua doi tau thily giam dén
5 1an, tir 242g TEU/dam giam con 51g TEU/dam.
Theo d6 cac phat thai ciing giam xubng twong
ung.

Tuy nhién, T6 Chirc Hang Hai Quéc Té (IMO)
ngay cang thit chit qui dinh vé phat thai véi doi
tau van tai thay, dac biét 1a phat thai NOx trong
khi x4. Do vdy, nhiéu nudc trén thé gioi khong
ngimg cai thién va phat trién dong co diesel tau
thuy theo huéng giam phat thai bang nhimng cong
ngh¢ khac nhau. Phin du6i day trinh bay tom tit
nhitng céng nghé phat trién quan trong gin day

nhét trén thé giGi trong lanh vuc dong co tau thiy
va mét s6 két qua nghién ctru trong nude. Qua do,
nhim nhén dinh xu hudng phat trién cac giai phap
giam phat thai va kha nang tiép can cua chung ta
trong mg dung cong nghé¢ méi dap tmg vé moi
truong cho doi tau thuy trong nude theo xu thé hoi
nhap.

2. CAC GIAI PHAP GIAM PHAT THAI

Céc giai phap giam thiéu phat thai c6 thé duoc
phén lam 2 nhém chinh: Nhém thir nhat thude vé
cac gidi phap cong nghé va nhom thtr hai thudc
cac lanh vuc khac co lién quan nhu ché d6 van
hanh dong co tau thity, tiéu chuén nhién ligu, v.v.

C6 4 doc t6 chinh trong khi xa dong co diesel:
Oxyt Nito (NOx), Oxyt Carbon (CO),
Hydrocarbon (HC) va mudi than (Particulate
Matters — PM). Ngoai ra, con cac doc t6 khac nhu
SO, va CO,. Cac chét giy 6 nhidm cha yéu cé
ngudn gdc tir khong khi nhu NOx hodc lién quan
dén thanh phan nhién liéu st dung: CO, CO,,
SOx, HC va mudi than (PM), chung dugc sinh ra
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trong qua trinh chay trong budng ddt ciia dong co.

Vi dong co diesel tau thiy thi gidi han lugng
phét thai NOx da dugc qui dinh boi Diéu Luat 13
trong Phu Luc VI cia MARPOL 73/78, va bét ddu
¢6 hiéu lyc tir ngay 01/01/2000.

Trong pham vi bai viét nay, viéc so sanh cac
gidi phap giam phat thai NOx déu dwa trén qui
dinh cua Piéu Luat 13 MARPOL 73/78 lam tiéu

chuan.

2.1. Cic giai phap vé cong ngh¢

Cac cong nghé giam phat thai trén dong co tau
thuy thuong duoc phan lam ba nhom: (1) Céc
cong ngh¢ thudc pham vi bén trong ddng co ma
khong ding céc tic nhan tir bén ngoai nhu didu
chinh déng co dé dat NOx thép, diéu chinh quy
ludt phun nhién liéu dé dat NOx thip; (2) Cac
cong ngh¢ thudc pham vi bén trong dong co va co
str dung céc tac nhan bén ngoai nhu ’cong nghé
u6t”, gdbm: Nhil twong nhién liéu — nu6c, phun
nudc tryc tiép (Direct Water Injection — DWI),
cong nghé két hop nhién lidu nhii tvong voi hdi
Iuu khi x4 WaCoReG; va (3) Cong nghé thudc
pham vi xir Iy khi xa dé trung hoa cac doc t6
(Selective Catalytic Reduction — SCR).

Céc giai phap didu chinh dong co nhim didu
chinh thip NOx dugc 4p dung cho dong co diesel
tau thuy tir khi Didu Lu4t 13 cia MARPOL co
hiéu Iyc. Céc giai phap nay c6 thé dat dugc bang
cach tang ty s6 nén; lam chidm qué trinh phun
(injection delay) va sira dbi pha phan phéi khi xa.
Céc phuong phap nay bao dam didu chinh ham
lugng NOx thép hon 5%, nhung lai 1am ting chi
phi nhién liéu riéng ctia dong co thém khoang 2 +
3 kg/(kW.gi®) so véi trude khi didu chinh theo qui
dinh cua IMO.

Stra dbi luat phun nhién lidu dé dat NOx thip
dugc 4p dung trén dong co thuy tir 2001. Céc giai
phap cong nghé chu yéu 1a hoan thién qua trinh

chay theo huéng giam NOx bang cach diéu chinh
quy luat phun nhién lidu két hop véi tang ty s6
nén. Chang han, hang Sulzer (Thuy S¥) 4p dung
trén ho dong co RT- flex phuong phap phun nhién
liéu tudn ty két hop vai didu chinh ap sudt phun va
thoi gian phun thich hop. Hé thong phun nhién
liéu common rail c6 ap sudt dat 1000 bar véi 3 voi
phun lip cach nhau 1200 theo chu vi cta ndp
xilanh (Hinh 1), duoc diéu khién boi bo vi xir Iy
WECS 9520 cho phép giam phat thai NOx 16n.
Cong nghé nay c6 dac diém 1a hoan toan Iya chon
tily ¥ theo cac kiéu quy luat phun: phun trudce (pre-
injection), phun 3 cip (tripple injection) va phun
tudn tr (sequentrial injection). Vi ché do phun
nay mudi than trong khi xa giam tir 10 dén 12%.
Ngoai ra, dong co con linh hoat trong diéu chinh
dé sir dung nhién liéu thay thé voi muc tiéu hao
nhién liéu t6t nhét [1]. Bén canh d6, c6 nhimng
cong bd két qua nghién ciru vé tac dung giam mirc
phét thai NOx ciia voi phun piezo dén 35%. Tuy
nhién, loai voi phun bang vat liéu méi nay chua

thay tmg dung trén lanh vuc dong co tau thity.

Cong nghé udt: Bat dau tir nhii trong nhién liéu
—nude. Pay 1a giai phap cong nghé dugc ap dung
kha lau trén cac doi tau van tai thay dé mo rong
pham vi str dung nhién li€u c6 chét luong xAu hon,
trude cac cude khing hoang dau mo lién tiép xay
ra trén thé giéi. Nhii tvong nhién liéu — nuéc cai
thién dang ké qua trinh chay ciia nhién liéu, nén
cho phép gidm tiéu hao nhién liéu riéng (2+8%),
giam lugng mudi than trong khi xa va giam ap
sut chay cyc dai trong xilanh dong co (dén 0,5
MPa), tuong ung la giam dugc cuong dé hao mon
clia cac cum chi tiét trong buéng dbt. Pac biét 1a
giam phat thai trong khi xa nhu NOx (dén 20%) va
CO (dén 28%). Nho nhiing uu diém trén, nén ngay
nay phuong phap nay van dugc quan tim va tiép
tuc phat trién [2, 5, 7]. Tuy nhién, nhii twrong nhién
liu — nudc co nhitng han ché do phai gia nhiét
cho nhién liéu vi d nhét cua nhil twong cao hon
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nhién lidu gbc. Gidi han do kha ning ciia bom cao
ap va phu thudc cua tai vao lugng nude pha trong
nhién li€u. Vi vdy, ham lugng nudc trong nhién
liéu nhil twong trén cac dong co tau thuy thuong &
trong khoang 20 + 25%.

Cong ngh¢ nhii twong nhién li¢u — nudc don
gian hon so voi cac cong nghé khac. Thiét bi cbt
16i 1a may dong thé dé phan tin cac hat nudc co
kich thuéc <10 pm. Hién nay, may ddng thé c6 thé
ché tao dugc ¢ trong nudc. Thir nghiém méay dong
thé thity dong — siéu am da ché tao trong nudc dé

tao nhil trong nhién li¢u — nude, véi 15% thé tich
nudc trong dau diesel (NDO-15) va chay khao
nghiém trén dong co phun tryc tiép RV125-2N
clia cong ty Vikyno cho thdy muc phat thai cia
CO giam trung binh 21%, NOx giam 14% (Hinh
2), HC giam 23%, nhiét d¢ khi xa Tx gidm trung
binh 300C, hé sé hip thu anh sang cua khi x4 K
giam trung binh 48% [2]. M6t nghién ctru khac ¢
trong nudc vé nhién lidu nhii twong (nhién liéu
nang voi 5% nudc), cho thiy lugng phat thai NOx
giam dén 28%, CO va PM giam & ché do tai thap
(< 50%), sau d6 lai ting dan 1én khi tang tai [8].
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Hinh 1. Cong nghé phun dat NO, thip cta hing Sulzer

a) Vi tri 3 voi phun trong xilanh; b) Céc kiéu phun [1]
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Hinh 2. DJ thi thue nghiém NO, va nhiét d6 khi xa T, cua dong co
RV125-2N véi nhién liéu diesel (DO) va nhién liéu nhil tuong 15%
nude (NDO-15) [2].
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Nhu da ndi trén, cong ngh¢ nhil twong nhién liu
— nude con mot sb han ché, vi vay hang Sulzer da
nghién ctru phat trién két hop hé théng cia RT-
flex voi nhil twong nhién liéu dé mé rong chirc
ning t5i wu héa ché d6 phun nhién liéu nhii twong
trong dong co. Vi cong nghé nay da giam NOx
khi ding nhién liéu nhii twong dén 30% so yéu cau
co ban cua IMO.

Budc phat trién ké tiép cua “cong nghé uot”
trong giam thiéu phat thai khi xa NOx la phun
nudc truc tiép (DWI). Véi cong nghé nay, trong
xilanh dong co ¢6 lip thém mét voi phun nude va
diéu khién bing hé thong common rail & ap suat
500 bar twong ty nhu phun nhién li¢u. Nho viy,
DWI hoan toan khéng phu thudc vao hé thong
nhién li¢u cta dong co. Viéc diéu khién chinh xéc
qui luat phun nuéc phdi hop véi phun nhién lidu
nén thiét 1ap dugc ché do toi wu giam phat thai
NOx. Ciing nhd khong phu thudc vao hé théng
nhién liéu ma DWI khong c6 gidi han ham lugng
nudc & bat ky ché do tai nao. Ty 16 nudc/nhién
lidu hoan toan c6 thé > 1/1. O ty 18 nudce/nhién lidu
bang 70%, NOx giam dugc 50% — tir 16
2/(kW.gid) giam xudng con 8 g/(kW.gid). DWI co
thé diéu khién dong hodc mé ché do phun nuéc

ma khong anh huodng dén su hoat dong cta hé
thong nhién li¢u. Trén Hinh 3 mé ta tac dung clia
DWI lam giam NOx biang mé phong CFD.

Mot dang khac cua cong nghé DWI la phun
nudc vao duong éng nap cia dong co [4]. Tac
dung cta phuong phap nay tuong tu nhu WDI,
luong nudce cung cép co thé dat gip 2 1an lugng
nhién li¢u. Tuy nhién, do phun nudc vao qua trinh
nap nén anh huéng dén mang dau béi tron trong
xilanh. Hé théng kha don gian, hién van con dang

& giai doan nghién ctru.

Cong nghé uét chua ding lai ¢ do, do yéu cau
ngdy cang cao vé giam muc phat thai NOx cia
IMO. Két hop uvu diém coa phun nude truc tiép
v6i tudn hoan khi x4 di ra doi cong nghé phun
nude trye tiép voi hdi luu khi xa (Water Cooled
Residual Gas — WaCoReG). Véi giai phap ky
thuat nay da két hop dugc wu diém ciia DWI dé
lam giam nhiét d¢ trong budng dét nhim giam
phat thai NOx, dong thoi voi sit dung cong nghé
common rail va phan phéi khi, co thé didu chinh
mirc d6 t6i wu hdi luu khi xa (EGR). Két qua cong
nghé WaCoReG dat mirc giam NOx dén 70%, tuc
vao khoang 5 g/(kW.gio).

)} NO
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Hinh 3. M6 phong sy giam NO, véi DWI, [1]
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Giam phét thai NOx bing cach dung chét xiic
tac lya chon dé xir Iy khi xa (SCR) thuong duoc
tich hop vai hé théng tuabin khi xa. Giai phap nay
cho phép giam NOx dén mirc cao nhat, dat > 90%
(< 2g /(kW.gid)). Tuy nhién, chi phi dau tu kha
cao tir 40.000 dén 60.000 USD/MW va chi phi van
hanh va béo tri cling 16n. Chi phi van hanh ~ 2,5
USD/(kW.gio); chi phi bao ti = 0,5
USD/(kW.gid). Néu str dung v6i nhién liéu ning
thi chi phi bao tri con cao hon, & mirc xap xi 27
USD/(kW.gid). Khi ldy mirc qui dinh giam phat
thai NOx co ban ctia IMO lam chuén, ¢6 thé tom
tit cac cong nghé kiém soat phat thai NOx dang ap
dung hién nay va chuén bj trong twong lai cho
dong co diesel tau thily nhu trén Hinh 4 va Bang 1
[1, 3]. Trong d6 diéu quan tim hang dau la can dbi
giira tiéu thu nhién li€u ge va phat thai NOx cua
cac cong nghé. Ngoai phuong phap SCR, hau hét
cac cong nghé phai tra gia khi cb dat mic giam
phét thdi NOx. Mirc d¢ gidm NOx cang 16n thi chi
phi nhién li€u riéng Ge cang ting 1é€n tuong ing.

Vi cac doc td khac (SOx, CO, HC, CO,, PM)
hién nay IMO van con chua thét chat gidi han phat
thai. Ham lugng doc t6 SOx trong khi xa ciia dong
co diesel tau thay, phu thude cha yéu vao luong S

¢6 trong nhién liéu va tong luong nhién liéu tidu

thu. Vi vay, IMO qui dinh ham luong luu huynh
chira trong nhién li€u dong co tau thiy khong qua
4,5%, nhim han ché phat thai SOx trong khi xa.
Ngay 19/5/2006, luat con didu chinh pham vi ap
dung cho mét s6 vung bién Baltic va Béc Dai Tay
Duong (Sulphur Emission Control areas -
SECAs), noi ma luu luong tau thuyén kha 16n, véi
mitc ham lugng S trong nhién li¢u thap hon la
1,5%. Hau hét cac giai phap kha thi hién nay dé
giam phat thai SOx cho ddi tau thuy 1a giam luong
luu huynh c6 trong nhién li€u sir dung. Khi sir
dung loai du boi tron xilanh thich hop, cac dong
co thity hién dai co thé hoat dong vai nhién li¢u co
chira ham lugng luu huynh thép theo qui dinh ctia
IMO ma khéng gap kho khan gi. Cé mét giai phap
dang luu y 1a str dung thiét bi phun rira khi xa bing
nudc (Wet scrubbers) dé ngung tu va loc SOx, tuy
nhién thiét bi nay som t6 ra khong thich hop, do
vay khong duoc st dung rong rai. Vi doc t6 phat
thai CO va HC c6 thé dugc giam thiéu bang cach
tang cudng lugng oxy trong hdn hop va higu suat
qué trinh chay. V&i HC c6 thé giam bing céc bién
phép cai tién voi phun c6 héc ap lyc nho (minisac
nozzles), giam thp tiéu hao du bdi tron do bom
1én budng dbt, giam thiéu cac “vung chét” trong
khong gian budng dét va kich thudc ciia nhig

ranh sec-mang.
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Hinh 4. Quan h¢ giira tiéu hao nhién liéu riéng g, véi mirc giam NOy
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Bang 1. Tom tit tinh trang ciia cac cong nghé giam phat thai NO, cho diesel tau thiry

Cong nghé Kha nang giam Mikc thay ddi g. Tinh trang
lwong NO, (g/kW.gio)
Diéu chinh dgng co' NO, thip Qui dinh IMO Co ban Chuén
Diéu chinh djng co NO, thip IMO - 5% +2,0 Dang thyc hién
Phun nhién li¢u v6i NO, thip IMO - 20% +4,2 Pang thuc hién
Nhii twong nuwéc/nhién liéu IMO - 20% +3,5 DPang thuc hién
RT-flex va nhii twong nhién liéu IMO - 30% +6,5 Pang thuc hién
Phun nudéc true tiép IMO - 30% +4,5 Chuén bj dwa vao sir dung
WaCoReG IMO —70% +5,5 Pang phat trién
SCR IMO -90% -2,0 Pang thuc hién
HCCI IMO - 95% - DPang nghién ciru

Luogng phat thai CO, trong khi xa phu thudc vao
luong ti€u thu nhién li¢u cta dong co. Gidi han
phat thai CO, cho dong co tau thiy da duoc uy
ban IMO thdo luan dé ban hanh. Khi st dung
nhién liéu c6 gbc diu mo, cach duy nhat dé giam
phat thai CO, 14 nang cao hiéu suit ddy tau nhim
giam luong tiéu thu nhién liu cho mét don vi
hang héa van chuyén. Giam phat thai CO, con c¢6
thé dat dugc khi chuyén dong co diesel tau thuy
sang sir dung v6i nhién li¢u sinh hoc co thé ti tao
nhim phat thai CO, trung hoa va nghién ctru hoan
thién dé dua vao tmg dung loai dong co dét trong
thé hé mai, két hop giita vu diém cua dong co
xang va diesel — HCCI (Homogeneous Charge
Compression Ignition). Pong co HCCI tao hoa khi
theo kiéu dong co xing va hoa khi dugc dbt chay
bang st nén theo nguyén ly dong co diesel. Nhoy
vay dong co HCCI dat dugc hi¢u sudt cao va giam
dén 95% NOx [3].

Ham luong mudi than trong khi xa c6 thé giam
thiéu bang cach sir dung nhién liéu ¢6 chat luong
cao, sir dung déu boi tron tdt hon va véi luong dau
bai tron thich hop. Cac giai phap ky thuat nhu tang
thoi diém phun hodc tang nhiét d6 khong khi quét
déu co thé giam PM do cai thién qua trinh chay.
Tuy nhién, ci hai cach déu lam ting ham luong
NOx trong khi xa. Phuong phap loc sach mudi
than trong khi thai, hién nay chua dugc xem xét

trong 1anh vyc tau thuy.

2.2. Cac giai phap khac dé gizm thiéu phat
thai

Giai phép trong khai thac dong co. Theo trén, co
thé nhan dinh ré‘lng khi diéu chinh dong co hodc
ludt cung cip nhién lidu dé giam NOx lam cho
luong tiéu thu nhién liu riéng ge tang 1én, kéo
theo phat thai CO, s& tang. Chang han, khi diéu
chinh lugng NOx giam dén 50% - tir 17
g/(kW.gid) xudng con 8,5 g/(kW.gid), thi luong
tiéu thy nhién li¢u tang 5 g/(kW.gio) va kéo theo
lugng CO, trong khi xa tang 2,6% - tor 570
g/(kW.gid) dén 585 g/(kW.gi®) [1]. Vi vdy, ngoai
cong ngh¢ giam phat thai, can c6 giai phap kem
theo dé t6i wu hoa phat thai tdng thé tac dong dén
mbi trudng 1a nho nhét. Trong do déng ké nhét 1a
ché d0 van hanh dong co. Khi hoat dong & vung
bién khoi, mirc tai ciia dong co thuong dat trén
50%, do vdy co thé diéu chinh hé théng nhién lidu
& ché d6 tbi wu nhim giam phat thai CO, 1a nho
nhét. Khi tau chay ¢ ving ven bd, dong co thuong
lam viéc & mirc tai thap (dudi 50%), khi do didu
chinh dong co & ché do phat thai NOx t6i wu dé
luong phét thai ciia n6 1a nho nhét. Cac didu chinh
nay, hién nay duoc giai quyét bang cac bo vi xir Iy
nhim dat dugc téng thé phat thai ca NOx va CO,
trong khi x 1a nho nhét.

Giam thiéu 6 nhidm bang cach cai thién tong thé
hiéu suat dy tau. Giam thidu 6 nhidm co thé dat

duoc béng cach nang cao hi¢u suét déy tau, nhu
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vay s€ giam dugc lugng tiéu thu nhién li¢u chung,
nho d6 giam thap lugng phat thai. Nang cao hiéu
suat cta thiét bi nang luong tau c6 thé bang cach
tan dung cac ngudn nhiét thai. Udc tinh khoang
50% nhiét nang cua nhién li€u khi chay khong
dugc sinh cong c6 ich. Nho cac b phan tan dung
nhiét thai trén tau s& lam chi phi nhién liéu thip
hon va trong tmg s& giam thiéu phat thai.

Nhitng hinh thirc dé tan dung nhiét trén tau la s
dung nhiét ning cia khi xa dé chay ndi hoi cho
tuabin hoi. St dung nude giai nhiét dong co va
lam mat khong khi ting ap dé cip nhiét cho ngudn
nudc nong trén tau. Sir dung khi xa sau mdi xilanh
dé chay tuabin khi. Hiéu sut cta lién hop tuabin —
tang ap hién dai ngay nay kha cao, luoén du thira
nang luong ¢ pham vi tai cao. biéu nay cho phép
trich duong khi xa trude lién hgp tuabin — tang ap
dé chay tuabin khi. Khi sir dung giai phap tan dung
nhiét cho thiy hiéu sudt tdng ting thém ting
11,4% (tir 49,3% 1én 54,9%).

Giam thiéu 6 nhiém méi truong trén quan diém
st dung kiéu loai tau. Trong tai va tde do cua tau

anh hudng dén Iugng tiéu thy nhién liéu cho mot
don vi hang hoa van chuyén. Téc do cua tau lai
quyét dinh cong suét ddy tau. Vi mot ¢& tau, khi
tang toc do tir 18 hl/gior 1én 23 hl/gio thi cong sudt
ddy tau yéu cau ting thém khoang 23%, nghia la
khi tang 1,4 1an tbc do phai ting 4,3 1dn cong suét.
Tdc d6 clia tau lai 14 yéu td phan anh kha ning van
tai hang hoa. That vay, véi mot thoi gian cho trude
xac dinh, tau cang chay nhanh thi kha ndng van
chuyén hang héa cang ting. Yéu t5 nay thuong
duoc danh gia bang hé sb thoi gian T, c6 gia tri ty
1¢ nghich véi toc do tau, nghia 14 tau chay cang
nhanh thi T cang nho.

Trong tai cta tau anh huéng rit 16n dén cong
sudt van chuyén mot don vi hang hoa (TDW hay
DWT). Vi dy, mét tau c6 80.000 TDW can cong
sudt 3,5 1an it hon khi van chuyén mdt don vi hang
hoa & ciing toc do so voi tau co trong tai 1.000
TDW. Anh huéng nay duge biéu dién bing hé sb
cong suat P. Nhu vay, khi cung tde do, tau trong
tai 1on c6 P nho hon so véi tau nho.
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Hinh 5. Anh hudng cua trong tai tau dén nang luong van tai mot don vi hang hoéa — dam cua tau

container, [1]
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Niang luong tiéu hao dé ddy tau véi mot khdi
luong hang hoéa cho trude phu thudc vao tdc do tau
va dugc biéu dién bing hé sb nang luong E. Vi
E = PxT. Hé s6 nang lugng E biéu dién ning
lwong can thiét d van chuyén mot lwong hang hoa
xdc dinh trong mot quiang dudong xic dinh
(kW.gio/TDW.dam).

Nhu vay, tau c6 trong tai 16n chay nhanh yéu
cAu cong sudt van chuyén mét don vi hang hoa
nho hon so véi tau co6 trong tai nho chay cham.
Trén Hinh 5 minh hoa mét tau container 20.000
TDW chay & téc d 20 hl /gio ¢6 yéu cdu ning
luong van chuyén mét don vi hang hoa tuong
dwong véi tau 80.000 TDW & toe do 26 hl/gio.

V6i gia thiét phat thai tir khi x4 ctia dong co
diesel tau thuy ty 1¢ thuan voi nang lugng tiéu thu
cla tau, rd rang trén quan diém vé moi truong la
tau 16n chay nhanh it phat thai hon tau nho chay
cham, khi tinh theo m¢t don vi hang hoa van
chuyén TDW-dim hodc TEU-dam.

3. KET LUAN

Viéc dua vao ap dung thanh céng va tr¢ thanh
tidu chuin quc t& Didu Luat 13 vé gisi han phat
thai NOx cho cac dong co tau thuy cua IMO da
thic ddy phat trién nhanh chong cac giai phap
gidm phat thai trong khi x4 & lanh vyc dong co tau
thily. Hién nay, rdt nhidu céng nghé méi nhim
giam phat thai dugc ap dung trén dong co tau
thity. Vi vay, hiéu biét cong nghé dé Iya chon thiét
bi nang luong trong dong mdi cod vai trd quan
trong dé dam béo tiéu chuan nay trong sudt thoi
gian hoat dong cua con tau. Ddng thoi, dinh huéng
phat trién cong nghé & trong nude. Voi nhimg két
qua nghién ctru ban dau vé sir dung nhién liéu nhii
twong va nhién lidu thay thé cho thiy ching ta co
kha nadng thuc hién mot s6 cong nghé nhim dat
mtrc giam NOx theo qui dinh cua IMO.

Nhimg giai phap vé khai thac thiét bi ning
luong va lua chon ching loai tau van tai cung cép
cho nha dAu tr nhidu lya chon hon, dua trén quan
diém hai hoa vé loi ich kinh t&€ va bao vé moi

truong.

The solutions to reduce emissions from

marine engines

¢ Nguyen Thach

University of Technology, VNU-HCM - thach-nquyen@hcmut.edu.vn

ABSTRACT:

NO, IMO Regulation 13 of Annex VI to MARPOL 73/78 has been become effective as

from January 1%, 2000 in the world. This has been promoting quickly development of
technologies for reduced NO, emissions from marine engines. This paper represents new
technologies are available and will be prepared further in order to reduce NO, emissions, and
other solutions for exploitation of marine engines, and also some researched results of this
field thanks to domestic technology.

Keywords: NOx emission, fuel — water emulsions, emissions reduction.
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