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TOM TAT

Hydro la nhién liéu thay thé c6 tiém nang gidm phat thai cho doéng co diesel nhé khéng
chtra cacbon, tbc do chay cao va gi¢i han chay rong. Nghién ctru nay st dung phdn mém
AVL BOOST dé mé phdng dodng co diesel D243 nham danh gia anh hwéng cua ty 1& nang
lwong hydro dén d&c tinh phat thai ctia dong co'. Hydro dwoc cip vao duéng nap véi cac
murc 1a 3%, 6%, 9% va 12% theo ty |& thay thé nang lwong, trong khi lwong nhién liéu
diesel dwoc diéu chinh twong (rng dé duy tri cung diéu kién lam viéc & ché do toan tai.
Céc chi tiéu phat thai dwoc khdo sat gdbm NOx, CO, HC va soot trong dai téc dd ttr 1.000
dén 2.200 vong/phut. Két qua mé phdng cho thiy phat thai NOx ting theo téc d& dong
co va ty 1é nang lwong hydro, trong khi CO, HC va soot giam ré rét nhéd giam lwong diesel
tiéu thu va cai thién qua trinh chay. Tai tbc d6 2.200 vong/phut, so véi diesel nguyén chét,
trwong hop HES12 lam giam 45,1% CO, 47,1% HC va 71,7% soot, nhwng lam tang
42 2% NOXx. Két qua nghién ctvu cho thay viéc lwa chon ty I& ndng lwong hydro phu hop
c6 thé cai thién dang ké dac tinh phat thai ctia ddng co diesel D243, déng thdi tao co s&
cho cac nghién ctru tbi wu hda nham can bang gitra gidam phat thai chira cacbon va kiém
soat NOx.

T khéa: Dong co diesel D243; nhién liéu thay thé; hydro; AVL BOOST: phat thai.



ABSTRACT

Hydrogen is considered a promising alternative fuel for reducing diesel engine emissions
owing to its carbon-free nature, high flame propagation speed and wide flammability
limits. This study numerically investigates the effects of Hydrogen Energy Share (HES)
on the emission characteristics of a D243 diesel engine using AVL BOOST. Hydrogen
was introduced through the intake manifold at energy shares of 3%, 6%, 9% and 12%,
while the diesel fuel quantity was proportionally reduced to maintain the same full-load
operating condition. Emission characteristics, including nitrogen oxides (NOXx), carbon
monoxide (CO), unburned hydrocarbons (HC) and soot, were evaluated over an engine
speed range of 1.000 - 2.200 rpm. The simulation results indicate that increasing HES
leads to a gradual increase in NOx emissions because of higher in-cylinder combustion
temperatures and faster heat release rates. In contrast, CO, HC and soot emissions
decrease significantly due to improved combustion, enhanced oxidation and reduced
diesel consumption. At the rated speed of 2200 rpm, the HES12 case decreases CO, HC,
and soot emissions by 45.1%, 47.1% and 71.7%, respectively, compared with
conventional diesel operation, while NOx emissions increase by 42.2%. These findings
demonstrate that hydrogen supplementation is an effective approach for reducing carbon-
based emissions from the D243 diesel engine, although appropriate HES selection is
required to achieve a balance between emission reduction and NOx control.

Keywords: D243 diesel engine; hydrogen; alternative fuels; AVL BOOST; emissions.

1. DAT VAN BE

Pong co diesel van gitr vai trd quan trong trong [inh vwre van tai, néng nghiép, cong
nghiép va hang hai nho hiéu suét nhiét cao, d6 tin cay I&n va kha nang lam viéc 6n dinh
trong nhiéu diéu kién khai thac khac nhau [1, 2]. Tuy nhién, quéa trinh chay khuéch tan
dac trwng clia dong co diesel cling la nguyén nhan tao ra nhiéu thanh phan phat thai déc
hai nhw NOx, CO, HC va soot. Trong bbi canh cac quy dinh vé phat thai ngay cang nghiém
ngat, viéc nghién clru cac giai phap giam phat thai cho dong co diesel hién hiru co y
nghta khoa hoc va thuc tién rd rét [3].

M6t trong nhirng hwéng tiép can dwoc quan tdm hién nay |1a bd sung nhién liéu
khéng chira cacbon vao qua trinh chay diesel. Trong d8, hydro la nhién liéu cé nhiéu wu
diém ndi bat nhw khéng chira nguyén tlr cacbon, nhiét tri khéi lwong cao, téc dd lan
truyén ngon Itra I&n, ndng lwong danh Itra thap va gi¢i han chay rong [4]. Khi dwoc cép
vao dwdng nap cua dong co diesel, hydro hoa trén v&i khdng khi trweée khi di vao xy-
lanh, trong khi nhién liéu diesel van dwoc phun truc tiép vao budng chay dé déng vai tro
ngudén mdi chay. Cach tiép can nay cho phép tan dung két cau sdn cé clia ddng co diesel,
han ché mirc dd cai tao hé thdng nhién liéu, ddng thdi co6 kha nang cai thién qua trinh
chay va gidm cac phat thai c6 nguén gbc cacbon [5].

Vé ban chét, khi tang ty & nang Iucmg hydro trong tdng nang lwong cép cho dong
co, lvong diesel phun vao xy-lanh c6 thé duwgc giam twong ung Diéu nay lam giam
lwong cacbon tham gia vao qua trinh chay, tir d6 c6 kha nang giam CO, HC va soot [6,
7]. Ngoai ra, sw hién dién cla hydro trong hdn hop nap cé thé lam tang thc do chay, cai
thién qua trinh oxy héa nhién liéu diesel va han ché sy hinh thanh viing chay giau nhién
liéu cuc bd. Tuy nhién, hydro cling c6 thé 1am tang nhiét dd chay cuc bd va téc do giai
phong nhiét, dan dén nguy co tdng phat thai NOx [8]. Vi vay, &nh hwéng cla hydro dén
dac tinh phat thai khéng don thuan theo mét chiéu hwéng ¢ loi ma can dwoc danh gia
dinh lwong theo tirng mirc bd sung cu thé.



Dong co D243 la loai dong co diesel c& nhd, khdng tang ap, dwoc sir dung trong
nhiéu rng dung cdng nghiép va cé kha nang phu hop v&i cac nghién clru chuyén ddi
nhién liéu. Tuy nhién, cac nghién clru md phdng chuyén sau vé anh hwéng cda ty 1& ndng
lwong hydro dén dac tinh phat thai cia déng co D243 van con han ché. DPac biét, viéc
khao sat cac mirc bd sung hydro thap va trung binh nhw 3%, 6%, 9% va 12% theo ty 18
nang lwgng c6 y nghia thye tién, vi day la vung lam viéc c6 thé giup giam phat thai chira
cacbon trong khi van han ché céc rui ro lién quan dén chay sém, chay béat thworng hodc
tang NOx qua murc.

Trén co s& dd, nghién clru nay st dung phdn mém AVL BOOST dé xay dwng mé
hinh md phéng déng co diesel D243 va danh gia anh hwéng cla ty 1é nang lwong hydro
dén dac tinh phat thai & ché do toan tai. Cac muic ty 1& ndng lwong hydro dwoc khao sat
g6ém 0%, 3%, 6%, 9% va 12%. Cac théng sb phat thai dwoc phan tich gém NOx, CO, HC
va soot trong dai tbc d6 tlr 1.000 dén 2.200 vong/phut. Muc tiéu chinh ctia nghién ctru 13
lam ré xu huwéng thay ddi phat thai khi tdng ty 1& hydro, qua dé dé xuét co s& lwa chon
mtrc bbd sung hydro phu hop cho déng co diesel D243.

2. PHUONG PHAP NGHIEN CcU'U
2.1. Béi twong nghién ciru

Péi twong nghién clru la dong co diesel D243, loai ddng co 4 ky, 4 xy-lanh, khéng
tang ap, phun nhién liéu trwc tiép. Pay la déng co diesel c& nhd, cd két ciu twong dbi
dién hinh va phu hop dé nghién ctru anh hwdng ctia nhién liéu thay thé trong diéu kién
mo phdng. Trong nghién ctru ndy, dong co dwoc khao sat & ché dd toan tai trong dai tbc
do tr 1.000 dén 2.200 vong/phut. Cac thdong sb co ban cla dong co D243 dwoc trinh
bay trong Bang 1.

Bang 1. Thong sb kj thuat co ban ciia ddong co D243

Théng s6 Gia tri
Kiéu doéng co Diesel 4 ky, khdong tang ap
S6 xy-lanh 4
DPuwdng kinh xy-lanh 110 mm
Hanh trinh piston 125 mm
Dung tich céng tac 4,75 L
Ty s6 nén 16:1
Céng suat dinh mac 56 kW
Téc d6 dinh murc 2.200 vong/phut
Phwong thirc cap diesel Phun truc tiép
Phwong thirc cap hydro Cép vao duwdng nap

2.2. Xay dwng mé6 hinh mé phoéng trén AVL BOOST

M6 hinh ddng co D243 dwoc xay dwng trén phan mém AVL BOOST theo cau
tric mot chiéu cua hé théng nap, xy-lanh, hé thdng phun nhién liéu va dwdng thai [9].
Céc phan tlr chinh trong mé hinh gém bé loc khi, dwdng éng nap, xy-lanh, voi phun
diesel, dwdng thai va phan tir méi trwdng. Quéa trinh chay trong xy-lanh dwoc mé
phéng dwa trén mé hinh chay phu hop véi dong co diesel phun trwc tiép, trong dé
nhién liéu diesel déng vai trd nguén mbi chay, con hydro dwgc hoa tron trudc voi
khéng khi trén dwdng nap.



Trong mé hinh (Hinh 1), hydro dwoc cdp vao duwéong nap trwdec xu-pap nap. Céach
b tri nay gitp hydro cé thdi gian hoa tron véi khéng khi trwde khi di vao xy-lanh, tao
thanh hén hop khi nap twong doi déng nhat. Diesel van dwgc phun tryc tiép vao budng
chay gan cubi ky nén dé khoi phat qua trinh chay. Khi tang ty 1& nang lwgng hydro, lvong
diesel dwoc gidm twong trng nham dam bao tdng nang lwgng cép cho ddng co phu hop
v&i diéu kién lam viéc toan tai.

PL2 PL2

Hinh 1. M6 hinh dong co D243
2.3. Xac dinh ty Ié nang lwong hydro

Ty |€ nang luvong hydro (Hydrogen Energy Share - HES) dwoc st dung dé biéu thi
phan nang lwong do hydro cung cép trong téng nang lwgng nhién liéu cap cho dong co.
Chi tiéu nay phan anh chinh xac mc do thay thé ndng lwong cta hydro dbi véi nhién
liéu diesel va dwoc xac dinh theo céng thirc:

tiy, * LHV, (1)

HES = - —
my, * LHVHZ + Mgjesel * LHVdiesel

Trong do:

1y, Luu lwong khdi lwong hydro (kg/s);

Mpieser. LU long khdi lwong diesel (kg/s);

LHVy,: Nhiét tri thap cta hydro (=120 MJ/kg);

LHVp;.se: Nhiét tri thap clia diesel (=42,5 MJ/kg).

Trong nghién ctru nay, hydro dwgc bd sung theo 4 mirc ty 1& nang lwgng gom 3%,
6%, 9% va 12%, twong tng voi cac treong hop HES3, HES6, HES9 va HES12. Bé dam
bao diéu kién so sanh, tbng nang lwong cap vao déng co duwoc gitr khdng dbi & tirng ché
dé lam viéc.

2.4. Piéu kién mé phéng

Cac tinh toan dworc thue hién & ché db toan téj vOi cécNtécl dd déng co 1.000, 1.200,
1.400,‘ 1.600, 1.800, 2.000 va 2.20Q vong/phut. E)éi,vc’yi moi toc d6, md hinh dworc tinh
toan lan lwgt cho diesel nguyén chat va cac mire bo sung hydro theo ty 1€ nang lwvgng
3%, 6%, 9% va 12%. Cac chi tiéu phat thai dwoc tap trung danh gia gom: NOx, CO, HC
va soot. Nghién ctru nay chi tap trung phén tich dac tinh phat thai, khong di sau vao cac
chi tiéu céng suat, suat tjéu hao nhién liéu, hiéu suat phiét hoac dac tinh chay. Viéc gic';’i
han Qham vi nhw vdy nham lam r6 vai trd cda hydro doi véi qua trinh hinh thanh cac chat
6 nhiém trong dong co diesel D243.



3. KET QUA VA THAO LUAN
3.1. Phat thai NOx

Hinh 2 trinh bay sw thay dbi phat thai NOx ctia déng co diesel D243 khi bd sung
hydro theo céac ty 1& ndng lwong khac nhau trong dai tbc dd tir 1.000 dén 2.200 vong/phut
& ché dd toan tai. K&t qua cho thay phat thai NOx tang theo tbc d6 dong co dbi véi tat ca
cac trudng hop nhién liéu. O ché d6 sir dung diesel nguyén chat, NOx ting tr 520 ppm
tai 1.000 vong/phut 1én 1.115 ppm tai 2.200 vong/phut. Khi bd sung hydro, phat thai NOx
tiép tuc tang va muirc tang rd rét hon khi ty 1& ndng lwong hydro tang tir 3% 1én 12%.

Tai tbc d6 dinh mirc 2.200 vong/phut, phat thai NOx cla cac truéng hop D100,
HES3, HES6, HES9 va HES12 1an Ivot dat 1.115 ppm, 1.195 ppm, 1.295 ppm, 1.430
ppm va 1.585 ppm. So v&i diesel nguyén chét, NOx tang khoang 7,2% dbi véi HES3,
16,1% dbi véi HES6, 28,3% dbi véi HES9 va 42,2% dbi véi HES12. Xu hwéng nay cho
thay viéc ting ty 1& nang lwong hydro cé anh hwédng dang ké dén qua trinh hinh thanh
NOx trong budng chay.

Nguyén nhan chinh ctia su gia tding NOx |a do hydro cé téc d6 lan truyén ngon Itra
cao, gi¢i han chay rong va kha nang cai thién téc dé chay cta hén hop nhién liéu. Khi
hydro dwoc cap vao dueng nap, hén hop hydro-khéng khi dwoc hinh thanh trwdce khi di
vao xy-lanh [6]. Trong qua trinh chay, nhién liéu diesel phun trwc tiép dong vai trd ngudn
moi, sau do kich hoat qua trinh chay cia hén hop hydro-khéng khi. Sw c6 mat ctia hydro
lam t&ng téc dd gidi phdng nhiét, rat ngan thoi gian chay va lam tang nhiét dd cuc bo
trong buéng chay. Day |a diéu kién thuan loi cho co ché hinh thanh NOXx nhiét, dic biét
tai cac vung co6 nhiét dé cao va dw oxy.
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Hinh 2. Anh huéng cla ty 1& ndng lwong hydro dén phat thai NOXx

Mac du bd sung hydro c6 thé mang lai lgi ich trong viéc giam cac phat thai chra
cacbon nhuw CO, HC, CO, va soot, két qua NOx cho thay ty 1& hydro khéng nén tang qua
cao néu khong co giai phap kiém soat NOx di kém. Trong pham vi nghién ctru nay, HES3
va HES6 1a cac mire bd sung c6 xu huwéng phu ho’p hon néu xeét riéng tiéu chi han ché
gia tang NOx. Trong khi d6, HES9 va HES12 cé thé can két hop véi cac gidi phap nhw
héi lwu khi thai, diéu chinh thdi diém phun hodc tdi wu hoa lwong phun diesel dé kiém
soat NOx hiéu qua hon [7].



Nhuw vay, phat thai NOx 1a chi tiéu cAn dwoc d&c biét quan tdm khi i'ng dung hydro
trén dong co diesel D243. Két qua md phéng cho thay hydro lam tdng NOx theo ca ty 1&
nang lwong hydro va téc dd dong co, phan anh sy danh dbi gitka muc tiéu gidm phat thai
chlra cacbon va nguy co gia tang phat thai NOx.

3.2. Phat thai CO

Hinh 3 trinh bay sw thay déi phat thai CO cta déng co diesel D243 khi bd sung
hydro theo cac ty 1& nang lwong khac nhau trong dai tdc dé tir 1.000 dén 2.200 vong/phat
& ché do toan tai. K&t qua cho thay phat thai CO c6 xu hwéng giam khi tbc dd dong co
tang dbi véi tat ca cac trwdng hop nhién liéu. Véi diesel nguyén chat, CO gidm tir 960
ppm tai 1.000 vong/phut xudng con 455 ppm tai 2.200 vong/phit. Khi hydro dwoc bd
sung vao dwéng nap, phat thai CO tiép tuc gidm rd rét va mde gidm tang dan theo ty 1&
nang lwgng hydro.

Tai tbc d6 dinh mrc 2.200 vong/phat, phat thadi CO cla cac trworng hop D100,
HES3, HES6, HES9 va HES12 Ian Iwot dat 455 ppm, 410 ppm, 360 ppm, 305 ppm va
250 ppm. So v&i diesel nguyén chat, CO gidm khoang 9,9% dbi véi HES3, 20,9% dbi véi
HESB, 33,0% dbi v&i HES9 va 45,1% dbi véi HES12. Diéu nay cho thay bd sung hydro
c6 tac dong tich cwc dén viéc han ché hinh thanh CO trong qua trinh chay cta déng co
diesel D243.

Sy suy giam CO khi téang ty 1& nang lwong hydro co6 thé dwoc giai thich bdi hai
nguyén nhan chinh. Thu nhéat, hydro 1a nhién liéu khéng chi*a cacbon, do d6 khi mét
phan nang lvong diesel dwgc thay thé bang hydro, lwong cacbon dwa vao budng chay
giam. Diéu nay lam giam truc tiép nguon hinh thanh cac san phdm chay chira cacbon,
trong d6 c6 CO. Th& hai, hydro c6 téc dd lan truyén ngon Itra cao va kha nang khuéch
tan Ion, gidp cai thién qué trinh hoa tron va oxy hoa trong budng chay. Nhd dé, qua trinh
chuyén hoéa CO thanh CO, dién ra thuan lgi hon, lam giam lwgng CO con lai trong khi
thai [8].
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Hinh 3. Anh huéng cua ty 1& ndng lwgng hydro dén phat thai CO
Két qua cting cho thay hiéu qua giam CO rd rét hon & cac mirc HES cao. Tuy nhién,
viéc tang ty 1€ hydro can duwgc xem xét dong thoi voi phat thai NOx, vi hydro c6 thé lam
tang nhiét dé chay cuc b va dan den tang NOx. Do dé, xét riéng vé CO, HES12 cho hiéu



qua giam phat thai Ion nhat, nhung xét tong thé cac thanh phan phat thai, mirc HES phu
hop can dwoc lwa chon dya trén sw can bang gitra gidm CO va kiém soat NOx.

Nhuw vay, bd sung hydro theo ty 1& ndng lwong 1a gidi phap hiéu qua dé gidm phat
thai CO clia dong co diesel D243. Xu huwéng giam CO theo ca tbc dd dong co va ty 1é
hydro phan anh vai trd tich cwc cla hydro trong viéc cai thién qua trinh chay va giam cac
san pham chay khéng hoan toan.

3.3. Phat thai HC

Hinh 4 trinh bay sw thay déi phat thai HC clia déng co diesel D243 khi bd sung
hydro theo cac ty 1& nang lwong khac nhau trong dai tdc dé tir 1.000 dén 2.200 vong/phat
& ché do toan tai. Két qua cho thay phat thai HC gidm khi tbc d6 dong co téng va tiép tuc
giam khi ty 1& nang lwong hydro tang. Dbi véi diesel nguyén chéat, HC giam ttr 118 ppm
tai 1.000 vong/phut xudng con 68 ppm tai 2.200 vong/phut. Khi bd sung hydro, mirc phat
thai HC giam ro rét hon, dac biét & cac trwong hop HES9 va HES12.

Tai tbc d6 dinh murc 2.200 vong/phut, phat thai HC cuia cac trwéng hop D100, HES3,
HES6, HES9 va HES12 lan lwot dat 68 ppm, 61 ppm, 52 ppm, 43 ppm va 36 ppm. So
v&i diesel nguyén chat, HC gidm khoang 10,3% dbi véi HES3, 23,5% dbi véi HESS,
36,8% dbi v&i HES9 va 47,1% dbi véi HES12. Két qua nay cho thay viéc bd sung hydro
c6 hiéu qua rd rét trong viéc han ché phat thai hydrocarbon chwa chay ctia dong co D243.

Nguyén nhan chinh Ia do hydro khéng chira cacbon, vi vay khi mét phan ndng lvong
diesel dwoc thay thé bang hydro, lwgng nhién liéu diesel phun vao xy-lanh giam, lam
giam ngudn hinh thanh HC. Ngoai ra, hydro cé tbc d6 khuéch tan va téc dé lan truyén
ngon I&ra cao, gilp tang kha nang lan truyén vung chay va céi thién qua trinh oxy héa cac
phan nhién liéu chwa chay hét trong budng chay. Nhé d6, lwong hydrocarbon chwa chay
thoat ra theo khi thai giam [10].
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Hinh 4. Anh huéng cla ty 1& ndng lwong hydro dén phat thai HC
Xét riéng vé phat thai HC, HES12 cho hiéu qua gidm lon nhat trong toan b dai toc
dd khao sat. Tuy nhién, twong tw nhw trwong hgp CO, viéc lya chon ty 1&€ hydro t6i wu

khong nén chi dwa trén HC ma can xem xét dong thoi véi NOx. Mirc HES cao gitp giam
HC manh nhwng cé thé lam tang nhiét d0 chay va phat thai NOx. Do d6, HES6 hoac



HES9 co thé dwgc xem la cac viing bd sung hydro co tiém nang can bang hon gitra giam
phat thai chira cacbon va han ché gia tang NOx.

Nhu vay, két quéd mé phéng cho thdy bb sung hydro theo ty 1& ndng lwong la giai
phap hiéu qua dé gidm phat thai HC clia déng co diesel D243. Xu hwéng gidam HC phan
anh vai trd tich cwc cua hydro trong viéc cai thién qua trinh chay va giam lwong nhién
liéu diesel chwa chay hoan toan.

3.4. Phat thai soot

Hinh 5 trinh bay sw thay ddi phat thai soot clia dong co diesel D243 khi bd sung
hydro theo cac ty 1& nang lwong khac nhau trong dai tdc dé tir 1.000 dén 2.200 vong/phat
& ché d6 toan tai. K&t qua cho thay soot gidm khi tbc dd déng co tang va gidm manh hon
khi ty 1& nang lwong hydro tang. Dbi v&i diesel nguyén chéat, soot giam tr 0,295 mg/m?
tai 1.000 vong/phut xudng con 0,152 mg/m? tai 2.200 vong/phut. Khi bd sung hydro, mirc
phat thai soot gidm rd rét & toan bd dai tbc dd khao sat.

Tai téc dé dinh mdre 2.200 vong/phut, soot clia cac trwéng hop D100, HES3, HESS,
HES9 va HES12 1an lwot dat 0,152 mg/m3, 0,127 mg/m3, 0,098 mg/m?, 0,068 mg/m? va
0,043 mg/m?2. So v&i diesel nguyén chét, soot giam khoang 16,4% dbi véi HES3, 35,5%
dbi véi HESB, 55,3% dbi véi HES9 va 71,7% dbi véi HES12. Day la mie gidm Ién hon
so v&i CO va HC, cho thdy soot la thanh phan phat thai chiu anh hwéng rat manh bdi sw
thay thé mét phan nang lwong diesel bang hydro.

Sw suy gidm soot khi tang ty 1& hydro c6 thé dwoc giai thich b&i 3 nguyén nhan
chinh. Th&r nhat, hydro la nhién liéu khéng chira cacbon nén khéng truc tiép tham gia
vao qua trinh hinh thanh hat mudi. Khi ty 1& nang lwong hydro tang, lwgng diesel phun
vao budng chay gidm, 1am gidm ngudn cacbon tham gia vao qua trinh hinh thanh nhan
soot [6, 8]. Th& hai, hydro c6 kha nang khuéch tan nhanh va téc dd chay cao, gitp cai
thién qua trinh lan truyén chay va tang kha nang oxy héa soot trong giai doan chay khuéch
tan. Th ba, viéc giam Iwgng diesel lam giam cac vung hén hop giau nhién liéu cuc bg,
vdn 1a diéu kién thuan loi cho sy hinh thanh soot trong déng co diesel phun truc tiép.
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Hinh 5. Anh huéng cua ty 1& ndng lwong hydro dén phat thai soot
Xét riéng vé kha nang giam soot, HES12 cho hiéu qua cao nhat trong cac trudng
hop khao sat. Tuy nhién, két qua can dwgc danh gia dong thoi véi phat thai NOx, vi mirc
bd sung hydro cao cé thé 1am tang nhiét d6 chay cuc b va thac day hinh thanh NOx. Do



do, mac du HES12 c6 Igi thé Ién vé gidm soot, mirc HES6 hoac HES9 c6 thé phi hop
hon khi can can bang gilra giam phat thai hat mudi va han ché sy gia tang NOx.

Nhuw vay, bd sung hydro theo ty 1& nang lwong la gidi phap ¢ hiéu qua rd rét trong
gidm phat thai soot clia ddng co diesel D243. Két qua nay khang dinh vai trd cta hydro
trong viéc gidm cac phat thai cé ngudn gbc cacbon, dic biét Ia phat thai dang hat, von 13
mot trong nhirng van dé dac trung cla dong co diesel.

4. KET LUAN

Nghién ctru da st dung phdn mém AVL BOOST dé mé phéng anh huwéng cda ty 1&
nang lwong hydro (3%, 6%, 9% va 12%) dén dac tinh phat thai ctia déng co diesel D243
trong dai tdc d6 1.000 - 2.200 vong/phut & ché dd toan tai. Két qua cho thay phat thai
NOx t&ng theo ty 1& nang lwong hydro va téc dd6 dong co do nhiét dd chay va tdc do giai
phéng nhiét tang. Nguwoc lai, phat thai CO, HC va soot déu gidm dang ké nhd lwong
nhién liéu diesel tiéu thu gidm va qua trinh chay dwoc cai thién. Tai tbc do dinh mlc
2.200 vong/phut, trwdng hop HES12 lam giam 45,1% CO, 47,1% HC va 71,7% soot so
v&i diesel nguyén chét, trong khi NOx téang 42,2%. Két qua nghién ctru cho thay bb sung
hydro theo ty 1& nang lwong la giai phap hiéu qua dé& gidm cac phat thai chira cacbon cla
dong co diesel D243. Trong cac nghién clru tiép theo, can két hop hydro voi cac gidi
phap kiém soat NOx nhw héi lwu khi thai hodc t6i wu thei diém phun, déng thdi mé rong
danh gia & nhiéu ché do tai va kiém chirng bang thwc nghiém nham nang cao do tin cay
va kha nang (rng dung ctia mé hinh.
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