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Tém tit

Trong boi canh yéu cau ngdy cdng cao vé gidm
phat thai doc hai tir dong co diesel tau thuy, viéc
két hop nhién liéu thay thé nhu diesel sinh hoc va
bé sung nhién liéu sach nhuw hydro dang thu hiit sy
quan tam I6n. Nghién cieu ndy nham danh gia anh
hong ciia viée bé sung H: ¢ cdc ty 1é tir 0-5%
(tinh theo ham lwong nang heong) dén cdc dic
tinh phat thai cua dong co diesel si dung hai logi
nhién liéu: D100 (diesel nguyén chdt) va B20, &
hai ché do toc dp 1400 vong/phit va 2200
vong/phiit. Két qua cho thdy viéc b6 sung H: ¢
mirc 2-3% mang lai hiéu quad ro rét trong viéc
giam phat thdi CO, HC va khoi. Dac biét, tai ty I¢
nay, thoi gian chay tré tang vira phai, giip on dinh
qud trinh chdy ma khong lam gia tang dang ké
phat thai NOx. Tuy nhién, khi ty I¢ H: vuot qua
3%, phdt thai NOx ting manh, dong thoi c6 xu
hwong lam tang tro lai CO va HC do hién tuong
chdy nghéo va mat cdn bang hoa khi. Két qua
nghién ciwu ciing cho thdy viée kiém sodt ty 1é H:
b6 sung trong khodng téi wu (2-3%) la mt hieéng
di hiéu qua trong chién lwgc giam phdt thdi, dong
thoi mé ra co hdi két hop véi cdc cong nghé diéu
khién hién dai nhie EGR hodc phun da diém dé toi
wu héa hon nita hidu sudt chay sach cua dong co
diesel trong tuwong lai.

Twr khoéa: Pong co diesel tau thuy, diesgl sinh hoc,
hydro, ddc tinh phat thai, mo phong so.
Abstract

In the context of increasing demands for reducing
harmful emissions from marine diesel engines, the
integration of alternative fuels such as biodiesel
and the addition of clean fuels like hydrogen (Hz)
has drawn significant attention. This study aims to

evaluate the effects of H: supplementation at

energy-based ratios ranging from 0-5% on the
emission characteristics of a diesel engine
operating with two fuel types: D100 and B20,
under two engine speeds: 1400 and 2200 rpm. The
results indicate that adding H: at a rate of 2-3%
significantly reduces CO, HC, and smoke
emissions. Notably, at this ratio, ignition delay
increases moderately, helping to stabilize the
combustion process without causing a substantial
rise in NOx emissions. However, when the H: ratio
exceeds 3%, NOx emissions increase sharply, and
there is a tendency for CO and HC emissions to
rise again due to lean combustion and imbalance
in the air-fuel mixture. Furthermore, it opens up
opportunities to combine this approach with
advanced engine control technologies such as
Exhaust Gas Recirculation (EGR) or multi-stage
injection to further enhance clean combustion
performance in diesel engines in the future.

Keywords: Marine diesel engines, biodiesel,

hydrogen, emission characterictics, numerical
simulation.

1. Pit van dé

Van tai bién giir vai trd then chdt trong thuong
mai quc té, chiém hon 80% tong lwgng hang hoa
toan cau. Tuy nhién, phan 16n doi tau hién nay st
dung dong co diesel, tao ra lugng phat thai dang ké
g6m khi nha kinh, nito oxit (NOy) va luu huynh oxit
(SOy), 1am gia ting nguy co bién ddi khi hau. Dé giai
quyét vin dé nay, nganh vén tai bién phai dap tng
cac tiéu chuén moi truong ngdy cang nghiém ngat,
dac biét 1a muyc tiéu giam 50% phat thai carbon vao
nam 2050 [1]. T6 chire Hang hai Qubc té (IMO) da
lién tyc cap nhét cac ti€u chuén khi thai thong qua
Cong u6c MARPOL, tap trung vao giam ham lugng
Iwu huynh trong nhién lidu va kiém soat khi thai NOx.
Nim 2018, IMO cong bd "Chién lugc ban dau vé
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giam phat thai khi nha kinh tur tau" [2], dua ra cac
giai phap theo timg giai doan cu thé, trong d6 chuyén
d6i sang nhién lidu thay thé dugc xem 1a giai phap
ndi bat.

Hién c6 nhiéu loai nhién liéu thay thé tiém niang
cho van tai bién, bao gdm khi tw nhién héa l6ng, khi
sinh hoc hoa 16ng, metanol, diesel sinh hoc va hydro.
Diesel sinh hoc ndi bat nhu moét Iya chon tiém nang
boi tinh kha thi trong san xuat, kha ning tai tao va
than thién hon v&i moéi trudng [3]. Tuy nhién, khi su
dung diesel sinh hoc, dong co thuong gap phai mot
s6 han ché nhu kha ning chay khong hoan toan, sut
tiu hao nhién li€u gia tdng, va phat thai NOy c6 xu
hudng tang nhe. Dé khic phuc cac han ché nay, viéc
bd sung hydro (Hz) - mét nhién liéu giau niang luong
vé6i tde do chay cao vao duong nap dang duoc quan
tAm nghién ctru siu rong nhim cai thién hiéu sudt
chay va giam phat thai doc hai [4].

Viéc tién hanh cac nghién ctru thyc nghiém ddi voi
nhién liéu thay thé trén tau thuy hién gip nhiéu tro
ngai, chi yéu do yéu cau an toan khit khe va diéu kién
thir nghiém thuc té bi gi¢i han. Vi thé, phuong phap
sir dung mo hinh héa véi cong cu mo phong sé dang
dugc ru tién dé danh gia dic tinh k§ thuat va phat thai
ctia dong co. Bai viét nay trinh bay nghién ctru md
phong bing AVL Boost dé danh gia anh hudng cia
viéc bd sung khi Hz vao dudng nap t6i dic tinh phat
thai cia dong co diesel tau thuy c¢d nhd. Cac mo hinh
tinh toan duoc thiét 1ap cho dong co diesel D243 sir
dung nhién liéu diesel sinh hoc goc dau co (B20).
Trong tam nghién cru 1a phén tich anh hudng cua ty
1¢ bd sung Hz (véi ham lugng nang lwong ctia nhién
lidu dwoc bd sung tir 1% dén 5%) dén dién bién sy
hinh thanh cac phat thai CO, HC, NOx va khoi
(smoke), tir d6 xac dinh ty 1& Hydro t&i wu, dong thoi
cung cap phuong phap tiép can kha thi nham t6i wu
hoéa van hanh ddng co diesel str dung nhién liéu kép
diesel sinh hoc - Hydro.

2. N¢i dung
2.1. Tién trinh mé phong

Nho nhiing tién b trong phan cing tinh toan, AVL
Workspace da trd thanh mét lya chon dang tin cay dé
nghién ctru qua trinh hinh thanh hon hgp chay, dic
tinh dong co, dic tinh chay va phat thai trong nhiéu
loai dong co ddt trong khac nhau. Trong nghién ctru
nay, mo hinh mo phong sé da dugc xdy dung bing
AVL Boost phién ban 2019 dé tinh toan cac dic tinh
phat thai ciia dong co. Cac thong s hiéu chuin dong
co cua qua trinh md phong véi mdi xylanh da duge
Iwra chon béng cach str dung tai li€u tham khao va
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hudng dan ctia AVL Boost [5]. Do d6, cac thanh phan
ctia dong co bao gdm bng gop khi nap va dng gop khi
x4, dac trung hinh hoc cia xylanh, bg loc khong khi,
kim phun Hydro, cac ranh gi6i hé théng va khoang
chtra duoc trién khai trong giao dién Boost dua trén
cac gia tri dugc léy tr m6 hinh hinh hoc dong co trén
bé thir thuc té tai Trung tdm nghién ctru cac Ngudn
dong luc va Phuong tién tu hanh ctia Pai hoc Bach
khoa Ha Noi. Cac thanh phan duoc lién két véi nhau
bang dudng 6ng nhu thé hién trong Hinh 1.

Hinh 1. M6 hinh mé phéng bing AVL Boost

S6 lugng 16n cac 1an chay thir mo phong dugc thiét
lap dé xac dinh chinh xac cac tham sb ctia mé hinh
chay. Cac gia tri ciia cac tham s6 hiéu chuén duoc lua
chon c6 tinh dén mé hinh chiay AVL-MCC va m6 hinh
truyén nhiét Woschni 1990 [6].

Tién trinh tinh toan mé phong duoc thye hién trén
AVL Boost véi cac bude chinh sau:

Buwéce 1: Xay dung mo hinh hinh hoc dong co
diesel D243 trén AVL Boost. St dung giao di¢n AVL
Boost dé xay dyng so d6 mo phong dong co diesel.
Chon mé-dun dong co diesel (Diesel Cylinder). Két
nbi cac mo-dun: Cylinder, Intake System, Exhaust
System, Injector. Thiét 1ap mo hinh duong nap, hé
thdng xa, xylanh va piston dya trén thong sb thuc té
dong co D243 duoc trinh bay trong Bang 1.

Bude 2: Thiét 1ap nhién li¢u diesel sinh hoc B20
trong AVL Boost véi cac thong sd tir mau nhién liéu
duoc trinh bay trong Bang 2.

Budre 3: Thiét 1ap bd sung Hz vao dudng nap. Tao
thém mo-dun bd sung khi nap (Gas injector) tai Intake
manifold. Khai bao khi H> trong AVL Boost dua trén
ty 16 bo sung dugc xac dinh theo ham lugng ning
luong ctia Hy. Cong thire tinh khdi lwong Hz bd sung
theo nang lugng (kg) [7]:

_ %EH,MBa0 LVHE20
HHVy,

(M

mHZ

Trong dé:

%Epy,: Ty 1€ nang luong b sung;
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Mp,o: Khéi luong nhién liéu B20 mdi chu ky (kg);

LVHp,,: Nhiét tri thip ciia B20 (J/kg);

HHVy,: Nhiét tri cao ctia Hydro (J/kg).

Budc 4: Thiét 1ap mo hinh tinh toan phat thai trong
AVL Boost.

Budére 5: Thiét 1ap ché do hoat dong va van hanh
ddng co (didu kién bién va didu kién khoi tao cho mdi
truong hop). Cac mo hinh phat thai: NOy - md hinh
Zeldovich, CO, HC - md hinh phat thai equilibrium
(can béng hoa hoc), Soot - mé hinh AVL Smoke.

Buwée 6: Chay mo phong, theo doi, thu thép dir liéu
két qua.

Buée 7: Phan tich dit lidu va v& cac dd thi dic tinh
phat thai.

Bing 1. Théng sé dong co D243

Hang dong co MTZ, Minsk (Belarus)

Puong kinh xylanh 110 mm

Hanh trinh piston 125 mm

Dung tich cong tac 4,75 dm?

Ti s6 nén 16:1

Cong suét cuc dai 56kW ¢ 2200 vong/phut

Momen cuc dai 740Nm ¢ 1400 vong/phut

Ap suit phun 180 bar

Goc phun sém 24° GQTK trude BCT

Go6c mo sém xu pap nap | 16° GQTK trudc BCT

Gocdongmudnxupdpnap | 36° GQTK sau BCT

Go6c mo sém xu pap thai | 46° GQTK trudc BCT

Gocdongmuonxupapthai | 14° GQTK sau BCT
Bdng 2. Tinh chét ciia nhién liéu [8]

Tinh chat D100 | B20
Khdi lugng riéng tai 15°C (kg/m?) 838 850
D6 nhét dong hoc tai 40°C (mm?/s) 3,34 3,89
Nhiét tri thap (MJ/kg) 428 | 41,6
S6 Xé tan 45 | 46,5
Diém chép chay (°C) 66 84

2.2. Tinh toan moé phong

Trong nghién ctru nay, dong co diesel tau thuy c&
nho 4 ky, 4 xylanh mét hang thing dung, lam mat bang
nude, khong ting 4p, budng chay thong nhit va phun
nhién liéu tryc tiép co cac thong s co ban duoc mé ta
trong Bang 1 dugc chon 1am ddi twong mé phong.

Nhién liéu diesel sinh hoc nguén géc tr dau co
duogc pha trdn véi nhién li¢u diesel (D100) véi ty 1€
20% (B20). Cac dac tinh cua diesel va diesel sinh hoc
st dung cho céc tinh toan mé phong duoc trinh bay
trong Bang 2. Cac nhién liéu thir nghiém mdi dugc tao

KHOA HOC - CONG NGHE

ra khi ca 2 nhién li¢éu D100 va B20 dugc lam giau boi
H, bd sung qua dudng nap voi ham lwong nhién liéu
duge bo sung tir 1% dén 5%. Pong co mé phong duoc
thiét 1ap & ché do toan tai va hai muc tdc do khac nhau
(¢ 1400 vong/phit khi moémen dat cuc dai va 2200
vong/phut khi cong suat dat cyc dai). Thong s6 dau ra
cta qué trinh tinh toan moé phong 1a dac tinh phat thai
(NOx, CO, HC va smoke).

3. Két qua va thao luin
3.1. Phat thai NOy

Phat thai NO, chu yéu bao gdm céc khi nhu NO va
NO:., déu gay tac dong tiéu cuc dén sirc khoe con ngudi
va moi truong xung quanh. Di véi dong co diesel, dic
tinh chay khong dong déu 1a yéu t6 1am gia ting déng
ké su hinh thanh cac hop chat NOy. Su thay doi luong
phat thai NOy trong qua trinh chay ctia dong co chiu tac
d6ng ctia nhiéu yéu t6 k§ thuat va van hanh. Trudc tién,
thanh phan nhién lidu déng vai trd quan trong; nhién
liéu sinh hoc B20, c6 ham lugng Oxy cao hon diesel
D100, tao diéu kién cho qua trinh chay dién ra trigt dé
hon [9]. Biéu nay co thé dan dén nhiét do chay cuc bd
cao hon, lam gia tang su hinh thanh NO;. Khi b6 sung
Hydro, toc do chay ting 1én dang ké do dic tinh d& chay
va lan truyén nhanh ctua Hydro, gy anh huéng tryc tiép
dén nhiét do chay cuc dai va thoi gian phan tng nhiét
dong hoc, qua d6 1am bién d6i luong NO, phat sinh.
Ham luong Hydro b6 sung qua dudng nap cang 16n thi
téc do phan (g chay cang gia ting, 1am nhiét do cuc
dai trong budng chdy ting nhanh hon, thuc dy manh
co ché nhiét hinh thanh NO,.

1100

1000

Phat thai NOx [ppm]

[} 1 H 3 ) 5
TJ 1& He b sung [%]

Hinh 2. Sw thay déi vé phit thii NOx

Dir liéu mé ta trong Hinh 2 cho thdy & tat ca cac
mtrc Hz (0-4%), nhién liéu B20 déu tao ra NOy cao hon
D100, véi mirc chénh 1éch dao dong tir 56 dén 152 ppm.
Nguyén nhan c6 thé do sy tuong tic giira Hz va Oxy
trong B20 1am ting nhiét do chay, dan dén phat thai
NOx cao hon, diéu nay ciing kha twong dong véi két
qué nghién ctru ciia Kanth va cong sy [10]. Két qua mo
phong trong Hinh 2 cho thdy ¢ ca hai tbc d6, nhién liéu
B20 cho NO thap hon D100 6 céc ty 1& Hz thip (0-2%),
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nhung & muc Hz cao (3-5%), B20 lai cho NOx cao hon
hoidc gan bang. Pidu nay c6 thé xuit phat tir tinh chat
chay ctia B20 - ¢6 thé gop phan tang nhiét do chay khi
két hop v6i Hz. Do d6, ty 18 Hz t&i wu dé giam NOx c6
thé 1a khoang 2-3%, dic biét & 2200 vong/pht.

3.2. Phat thai khdoi (smoke)

Khi dong co diesel hoat ddng, qua trinh chay khong
hoan toan do thiéu Oxy cuc b s€ lam xuét hién cac
ving giau nhién liéu, dan t6i sy hinh thanh bd hong va
phat thai khéi. Cac yéu t6 anh hudng chinh dén co ché
hinh thanh phat thai khoi trong qua trinh chdy ctia dong
co diesel bao gom chat luong hoa tron nhién liéu va
khong khi, diéu kién chay cuc bo, lwong Oxy sén co, va
cac déc tinh 1y - hdéa cua nhién liéu st dung. Viéc su
dung nhién li¢u sinh hoc B20 da dugc chung minh gitp
cai thién qué trinh chdy nh¢ déc tinh giau Oxy cla
diesel sinh hoc, gop phan lam giam dang ké lugng phat
thai khoi so véi diesel thong thuong [11]. Tuy nhién, 46
nhét cao hon ctia B20 c6 thé gy anh hudng dén kha
nang phun suwong va toc do bay hoi cua nhién lidu, anh
huéng dén hiéu qua hoa tron nhién liéu va khong khi.
Dit liéu mé phong cho thiy ring D100 c6 phat thai khoi
ban du cao hon B20, do d6 khi b sung Ha thi sy thay
ddi phat thai khéi trd nén 16 rét hon déi véi D100.
Trong khi d6, B20 da c6 tinh oxy hoa tot hon nén tac

in" vé mit hiéu qua.

dung ctia H: bi "giam dan"

5.0

as

&
B

I
e

Phat thai khéi (smoke) [FSM]

T 18 Ha b& sung (%]
Hinh 3. S thay d6i vé phat thii khéi (smoke)

Khi bd sung Hydro vao duong nap dong co diesel
sir dung B20 s& lam tang tdc do chay, cai thién dang
ké chit luong hdn hop va hiéu qua chay. Hydro, véi
tdc o chay nhanh va gidi han chay rong, gitp rit ngin
thoi gian chdy tré, nang cao nhiét do chay cuc bo va
thiic ddy su oxy hoa hoan toan cac phan tir nhién liéu.
Nho d6, lugng phat thai khoi hinh thanh giam di dang
ké [12]. Két qua mo phong thé hién trong Hinh 3 ciing
din ta xu huéng giam phat thai khoi tong thé khi ting
ty 1€ Hz, dac biét rd & mirc 5%. Phat thai khoi giam
dan tir 5,4 (0% H.) xubng 4.8 (3% Hz), sau do ting
nhe 6 4% H: va gidm manh xuéng con 3,7 tai 5% Ho.
Vi tht ca cac mau nhién lidu va ché do tde do, tai 5%
H., phat thai khoi ludn thip nhat hodc gan thip nhat.
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Pay c6 thé dugc coi 1a mirc Hz t6i wu trong bdi canh
thir nghiém nay dé giam phat thai khoi ma khong lam
tang NOx qua nhiéu.
3.3. Phat thdai CO

Phat thai CO trong dong co diesel hinh thanh chu
yéu do qua trinh chay khong hoan toan, chiu tac dong
boi cac yéu té nhu ty 18 nhién liéuw/khong khi, nhiét do
budng dét, chat lugng hoa tron nhién liéu - khong khi,
thoi gian chay va tinh chat hoa 1y ctia nhién lidu. Trong
d6, qua trinh oxy héa CO thanh CO: phuy thudc chat
ché vao nhiét d¢ va lugng Oxy du thira trong moi
truong chay. Khi dong co van hanh véi nhién li¢u sinh
hoc B20, dac tinh hoa hoc cua nhién li¢u thay ddi 18
rét. Do diesel sinh hoc chira Oxy trong phan tir nén sé
cai thién dang ké kha ning chay hoan toan, thuc day
qua trinh oxy hoa CO thanh CO- dién ra hié¢u qua hon,
qua d6 lam giam ndng d6 CO trong khi thai [13].

1400

1200

5

2

Phit thai €O [ppm]

Hinh 4. Sw thay d6i vé phat thii CO

Viéc bd sung Hydro vao dudng nap gop phan cai
thién déng ké co ché chay. Hydro c6 toc d chay nhanh,
kha niang khuéch tan manh, giup thic ddy qua trinh
chay triét ¢é hon. Sy hién dién ciia Hydro lam ting
nhiét 6 cuc dai trong budng chay, cai thién diéu kién
oxy hoa CO thanh COz, qua d6 giam manh lugng CO
phét thai. Khi ham luong Hydro ting dan tir 1% dén
khoang 5%, lugng CO giam rd rét do diéu kién chay
hoan toan dugc ting cudng, tuy nhién, néu vuot qua
ngudng t6i uu, xu hudng nay co thé giam di do su xuat
hién cac vung chay cuc bd giau nhién li¢u va diéu kién
hoa tron khong dong déu trong budng dot [14]. Két qua
mo phong trong Hinh 4 cho thiy H: gitip cai thién phat
thai CO & mirc bd sung vira phai (1-3%), nhung tir mirc
b sung 4-5% can than trong vi c6 xu hudng ting trd
lai do thay ddi diéu kién chay. O tdc do cao hon, viéc
bd sung H: 14 giai phap hiéu qua nhét dé giam CO, dic
biét voi nhién lidu D100. DSi v6i B20, nhién liéu co
chtra ham lugng Oxy trong phén tir nén it bi anh hudéng
boi Hz (giam nhe phat thai CO tir mirc bo sung 1% dén
3%, sau d6 tang nhe khi ting lugng Hydro bd sung 1én
4% va 5%). Do @6, viéc t6i uu héa luong Hydro bd
sung 14 hét strc quan trong nham dam bao hiéu qua giam
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phat thai CO, két qua md phong cho thay ty 1¢ bo sung
Hydro tir 2% - 3% 1a t&i wu trong viéc kiém soat phat
thai CO, xu huéng nay ciing dugc thé hién trong nghién
ctru cua Kesharvani va cong su [15].

3.4. Phat thai HC

Phat thai Hydrocarbon (HC) trong dong co diesel
chi1 yéu duoc hinh thanh do qué trinh chay khong hoan
toan hodc do nhién li¢u bi giir lai tai cac vung c6 nhiét
d6 thip trong budng dbt, noi diéu kién chay khong
thun loi. Cac yéu t6 anh huong dang ké dén co ché
hinh thanh HC bao gdm nhiét d6 budng dbt, chit lugng
hoa tron gitia nhién li€u va khong khi, thoi gian chay,
dac tinh hoa 1y cta nhién liéu va chat lugng phun nhién
liéu. Khi dong co str dung nhién li¢u sinh hoc B20, ham
lugng Oxy c6 trong diesel sinh hoc gitip ting kha nang
bt chay, hd tro qué trinh oxy hoa hydrocarbon cuc b,
nhét 14 ¢ ving giau nhién liéu nén cai thién diéu kién
chay cuc bd, giam thiéu sy xuat hién cic ving chay
khong hoan toan, do d6 lam giam lugng phat thai HC
[16]. Két qua m6 phong trong Hinh 5 da cho thiy, so
véi D100 & cung diéu kién, B20 ¢6 muc phat thai HC
thap hon dang ké, & 1400 vong/phut giam khoang 29%,
0 2200 vong/phut giam khoang 30%.

Phét thal HC [ppr]

Hinh 5. Sw thay déi vé phdt thii HC

Hydro v6i dic tinh chay nhanh (n6 ¢6 van tdc chay
rét cao, khoang 2,9m/s trong khong khi, gap khoang 7
lan so véi nhién liéu diesel) nén hdn hop chay lan
truyén nhanh hon [17]. Do d6 khi b6 sung Hydro s&
cai thién ro rét diéu kién hoa tron va nang cao nhiét do
chay cuc bg, qua do thuc day qua trinh chay triét dé
hon, giam cac vung nhién li€u khong dugc oxy hoa
hoan toan, ngay cd & nhiitng vung bién hoac ving
nghéo nhién liéu, dan dén giam thiéu lwong phat thai
HC. Dit liéu mo phong thé hién trong Hinh 5 cho thay
bd sung H: dén khoang 2-3% gitp giam rd rét phat
thai HC, cu thé véi nhién liéu D100 & 1400 vong/phut
giam khoang 33%. Véi B20, He tdng cudng kha nang
chay von di t6t cia n6, H két hop O nguyén tir trong
B20 c6 vai tro cong hudng nén HC giam thém nhung
tac dong khong manh m€ nhu ¢ D100. Tuy nhién, tu

mirc bd sung 4-5%, lwong phat thai HC ¢6 dau hiéu
tang lai, vi du nhu véi D100 ¢ 1400 vong/phut HC lai
tang tr lai (1&n 41ppm) & mirc bd sung 5% Ha, nguyén
nhan c6 thé do H: qua du, gy mat can bang hoa khi,
hon hop chay qua nghéo nén chiy khong hoan toan lai
xuét hién, diéu nay c6 thé thiy trong nghién ctru lién
quan ctia Mustafa va cong su [14]. Nhu vay, ty 1& bd
sung H, ti uru dé giam phat thai HC 1a murc 2-3%, néu
vuot qua d& gdy mat can bang hoa khi va chay khong
hoan toan xuét hién trd lai.

4. Két luan

Bai bao di trinh bay nghién ctru mé phong sd xac
dinh ddc tinh phat thai cia dong co D243 su dung
nhién liéu D100 va B20 c6 bd sung Hydro qua duong
nap véi muc ty 1€ tr 1% dén 5% (dya trén ham luong
nang luong) & diéu kién toan tai voi hai ché do toe do
1a 1400 vong/phut va 2200 vong/phut. Két qua nghién
ctru di cho thiy:

Phat thai CO va HC giam déng ké khi b sung Ha
dén mirc 2-3%, nho He cai thién kha nang chay, ting
van tbc ngon lura va nhiét d6 buéng chay. Tuy nhién,
khi ty 1¢ Hz vuot qué 3-4%, lugng CO va HC c6 xu
huéng ting nhe tro lai, co thé do hoa khi qua nghéo
gy chay khong hoan toan.

Phat thai khoi giam rd rét theo ty 1€ Hz, dic biét
v6i D100 & ca hai toe 6. B20 von c¢6 sin Oxy nguyén
ttr nén phat thai khoi thap hon ngay tir dau, va it bi anh
hudng boi Hz hon.

B6 sung H. 1am ting dang ké phat thai NOx, dic
biét & ty 1& 4-5% va tai toc do thap (1400 vong/phit).
Nguyén nhan Ia do nhiét &6 budng chay ting cao, thic
day phan tmg tao NOy. O 2200 vong/phit, xu huéng
tang NOx nhe hon va 6n dinh hon.

Toém lai, ty 16 Hz bd sung tdi wu 14 tir 2% dén 3%,
giup giam hiéu qua phat thai CO, HC, khéi ma khong
gay gia tang dang ké NO,. Ty 1& Hz b sung trén 3% c6
thé 1am ting NOx manh va giy mat can bang chay, ddc
biét ¢ diéu kién van hanh thip tdc. Cac chién lugc diéu
khién nhién liéu (nhu phun nhiéu giai doan, sir dung
EGR, kiém soat H: theo tai) co thé dugc nghién ctru
thém dé han ché NOx khi bd sung H. & mirc cao hon.
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