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ANH HUGNG CUA BO SUNG HYDRO DEN DAC TINH LAM VIEC

VA PHAT THAI CUA DONG CO DIESEL

INFLUENCE OF HYDROGEN ADDITION ON PERFORMANCE AND EMISSION FORMATION OF DIESEL ENGINE

TOM TAT

Bai bdo nay nghién ctiu anh hudng cla ti Ié thay thé hydro tdi dac tinh lam viéc va phét thai clia dong
¢o diesel R180 & ché dd toan tai. Phuang phap nghién cliu bao gdm nghién ctiu thuc nghiém va nghién
cliu md phong. Dong o dugc nghién cu thuc nghiém 6 hai ché do: thuan diesel va luGng nhién ligu
diesel-hydro vdi ti & hydro thay thé (HES) la 5%. Hydro dugc dua vao dudng 6ng nap bang cach st dung
voi phun khi, diesel dugc dua vao xi-lanh bang voi phun diesel, khi nhién liéu diesel tu chdy sé la nguén
Itra d€ d6t chdy hydro. Dua trén cac két qua nghién ctiu thuc nghiém, xdy dung mé hinh 1 chiéu AVL Boost
dé md phong cac ti 18 hydro thay thé cao han, tit d6 danh gia dnh hudng cla ti I8 hydro thay thé tdi dac
tinh lam viéc va phat thai cta dong co diesel. Két qua chi ra rang 6 ché do toan tai khi lugng hydro thay
thé thap hon 10%, cong sudt dong co tang, hiéu sudt nhiét cd ich (BTE), suat tiéu hao nang lugng (BSEC)
hau nhu khéng thay ddi, phét thai Soot gidm manh, phét thai CO gidm dang ké, trong khi NO tang. Khi ti
|& thay thé I6n hon 10%, thé tich hydro chiém ch6 Idn, lugng khi sach nap gidm, lambda giam, su chdy
dién ra khong hoan hao dan t6i cong suat ddng co giam, BTE gidm, BESC tang, phat thai Soot va (0 tang,
phat thai NO, giam

Tir khéa: B sung hydro, dong co diesel, dong co luging nhién liéu, kiém sodt phdt thdi

ABSTRACT

This paper shows that the effect of hydrogen addition rate on the performance and emission
characteristics of diesel engines R180 in full load mode. Research methods contain experimental research and
simulation research. The engine has been experimentally tested in 2 modes: pure diesel and diesel-hydrogen
dual fuel with a hydrogen addition rate (HES) of 5%. Hydrogen was introduced into intake manifold using gas
injectors as additive fuel in gaseous form and also diesel fuel was injected into cylinder by diesel injector and
used as an igniter.. Based on the results of experimental research, build a 1-D AVL Boost model to simulate
higher hydrogen addition rates thereby assessing the effect of hydrogen addition rate to over combustion
and emissions of diesel engines. The results showed that in full load mode when the amount of hydrogen
replaced is less than 10%, engine power increases, BTE, BSEC almost not changce, Soot emissions drop
sharply, CO emissions decrease significantly, while NOy increases. When the replacement rate is greater than
10%, the hydrogen displacement is large, the amount of clean air intake decreases, the lambda is reduced,
the combustion imperfections lead to a decrease in engine power, increased BTE, increased BESC, Soot
emissions and CO increases, NO, emissions decrease.

Keywords: Hydrogen addition, diesel engine, dual fuel, engine emission control.
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1. GIGI THIEU

Ngay nay, trudc sy can kiét ngudn
nhién liéu, su 6 nhiém méi trudng do
dong co diesel gay ra tao ra ap luc cho
cac nha khoa hoc tim ra nguén nhién
liéu thay thé. R4t nhiéu nguén nhién
liéu thay thé da dugc st dung nhu khi
héa long (LPG), khi nén ty nhién (CNG),
khi thién nhién héa 1dng (LNG), khi sinh
hoc va con (Ethanol) va hydro. Hydro la
loai nhién liéu dac biét dugc xem la loai
nhién liéu thay thé tiém nang vi khéng
c6 nguyén t6 cac-bon trong cau truc
phan ti nén chi tao ra nudc sau phan
ung hoa hoc vai 6-xy, vi thé hydro dugc
xem la nhién liéu cda tuong lai. Mac du,
cdng nghé té bao nhién liéu, xe dién da
va dang phat trién nhung chua dugc
thoa man theo ky vong do van dé mat
doé nang lugng thap va co s& ha tang
khong da khién han ché cho viéc phat
trién rong rai cong nghé nay. Do d6
viéc phu thuéc vao déng co dét trong
van con kéo dai. Hydro c6 thé san xuat
bang cach chuyén d8i tir nhién liéu hda
thach, sinh khéi, dién phan, nang lugng
mat trai [1]... Hydro dugc goi la nhién
liéu sach va c6 thé dung dé chuyén ddi
nang luong nhu dién [2] nhung van
chua dugc coi nhu la nhién liéu thuong
mai vi su kho khan trong viéc tich trif va
bao quan.

Mot vai nha nghién cttu da s dung
hydro trong déng co HCCl nhung dai
hoat déng hep va kho khan trong viéc
diéu khién thai diém chay dan dén kho
khan trong viéc tao ra san pham
thuong mai [3]. Trong céc nghién cudu
trén dong cao S, khi st dung hydro hau
hét cho két qua gidm 30% cong sudt va
xudt hién mot s6 van dé lién quan dén
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qua trinh chady nhu danh Ia sém, tiéng gé va chay ngugc
[4]. D6i v6i dong co diesel, mac du hiéu suat nhiét cao va
phat thai CO, it nhung lai phat thai NOx va PM Ién day
chinh 13 nhugc diém cua loai déng co nay [5, 6]. Chinh vi
thé dé dam bao lugng phat thai theo tiéu chuin cla ting
quéc gia, ddng co diesel phai dugc trang bi cac bo xt ly khi
thai nhu: bé xuc tac, SCR, bdy NOy, LNT, DPF nguyén nhan
gay gia thanh dat do.

Hydro c6 thé phu hgp véi déng co diesel nhu mét loai
nhién liéu bS sung la nhién liéu thay thé nhu trinh bay &
trén dé dam bao cac yéu cau vé phat thai [1]. Nhiét do tu
chdy cao (576°C) nén hydro can mét nguén Ita dé dét chay
[2]. Ikegami va cong su [7] s& dung voi phun khi cé bugi say
dé dét chay hydro trong khi Antunes [8] sdy néng khéng
khi nap dé dé dang tao ra su chay. Mét vai phuong phap
cung cap hydro cho déng ca nhu phun vao ¢é huat, 6ng gop
nap hodc phun truc ti€p vao xi-lanh va diesel dugc phun
moi dé tao ra ngudn Ia [9, 10].

Phun hydro lién tuc vao dudng 6ng nap c6 thé gay ra
danh I&ra sém hodc chay ngugc. Ca hai phuong phap phun
lién tuc va phun gidn doan déu gay Ién hién tugng hydro sé
chiém ché khéng khi nap trong qua trinh nap dan dén
gidm hiéu suat thé tich va gidm cong suat ddng ca [11]. Voi
phun khi chiu ap sudt va nhiét d6 cao dugc st dung trong
phuong phép phun hydro truc ti€p vao budng dét. Loai
nay khong cé san trén thi trudng, thém nira viéc cai tao nap
may dé I1&p vi tri voi phun t8i uu la khé khan, diéu nay la ly
do tai sao phun hydro truc tiép vao budng dét it dugc s
dung. TU quan diém nay, hydro dugc phun trén clfa nap va
chay do moi Itra do diesel tao ra la phuong phap dugc ting
dung nhiéu nhat cho dong co diesel [4, 12].

Hydro ¢é uu diém vuot trdi so vai nhién liéu diesel nhu
téc d6 chay cao, gidi han ngon Itia rong, hé sé khuéch tan
cao [7, 13]. St dung hydro cho dong co diesel sé cho phat
thai PM thap bdi vi hdon hgp hoa tron déng nhat hon. C6
thé dé dang két luan rang viéc giam CO,, CO, HC va PM thi
ndi bat hon nhién liéu HC

Miyamoto va céng su nghién ctiu anh huéng ctia hydro
b6 sung tdi dic tinh chay clia déng co diesel [6]. Tac gia
nghién cdu trén dong ca diesel moét xi-lanh phun truc tiép,
ti 1& hydro thay thé Ién t&i 16% dong thoi giam géc phun
nhién liéu s6m. Nh& phuong phéap nay téc d6 tang ap suat
trong xi-lanh tang va phat thai NOx bi han ché, HC khéng
chay dugc gilr nguyén trong khi NO giam.

Sanavan va cdng sy tap trung vao phuong phéap cung
cdp hydro trén dudng éng nap [12]. Tac gid thuc hién véi
ba phuong phap cung cdp hydro khac nhau la phun trudc
Xu pap nap, phun trén dudng 6ng nap va ché hoa khi.
Pong co nghién ciu la dong co diesel 1 xi-lanh phun truc
ti€ép Kirloskar AV1. Nghién ctu dugc thuc hién véi cac tai
khac nhau & t6c d6 dinh muc la 1500v/p. Theo két qua
nghién ctu khéng c6 su khac biét co ban nao khi phun
trudc xu-pap nap va phun trén dusdng 6ng nap. Véi viéc
cung cap st dung ché hoa khi NO, tang 8%, hiéu suat nhiét
va khéi gidm 5% va 8% tuong Ung. Vi viéc phun trén cla
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nap tac gia céng bé khéi gidm 18%, hiéu suat nhiét va NO
tang 17% va 34% tuong tng. Cac két qua nghién cliu déu
cho két qua 1a CO, CO, va phat thai khéi gidm khi bé sung
hydro, nhung su thay d6i NO, va THC va BSFC & diéu kién
tai cuc bd con chua déng nhat.

Bai bdo nay sé trinh bay két qua nghién ctu anh hudng
clia viéc b8 sung hydro trén dudng 6ng nap & ché dé toan
tai t6i dac tinh lam viéc va phat thai clla dong co diesel.
Péng ca nghién cdu la ddng co R180, hydro dugc dua vao
dudng 6ng nap bang cach st dung voi phun khi. Phan
mém nghién cttu mé phong la phan mém AVL Boost. Cac
thong s6 nghién clu bao gom: céng suat, hiéu suat nhiét
6 ich, sudt tiéu hao nang lugng cé ich, phat thai NO,, Soot
va CO.

2. NOI DUNG NGHIEN CUU
2.1. Trinh tu nghién ciu

- Thuc nghiém déng co diesel R180 thuan nhién liéu
diesel véi dic tinh ngoai dé xac dinh lugng tiéu hao nhién
liéu diesel, cong suat, phat thai;

- Thuyc nghiém déng co diesel ludng nhién liéu véi viéc
thay thé 5% khéi lugng nhién liéu cung cdp cho déng co
bang cach gidm lugng diesel va bé sung hydro, ti 1& hydro
thay thé diesel ddm bao sao cho téng khdi lugng nhién liéu
cung cap khéng déi.

- Dua trén cac thong s6 thu dugc & nghién ctu thuc
nghiém, xay dung mé hinh déng co R180 luéng nhién liéu
diesel-hydro trén phan mém AVL Boost.

2.2. Nghién cuu thi nghiém

So d6 b6 tri nghién ctu thuc nghiém dugc trinh bay &
hinh 1. Théng s6 dong co thir nghiém va mé phong dugc
trinh bay ¢ bang 1.
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Hinh 1. So d6 b tri thuc nghiém

1.Dong co thuc nghiém; 2. Bé thi cong sudt; 3. My phan tich khi théi; 4. B
thu thap di liéu. 5. Man hinh hién thi; 6. Cdm bién do tiéu hao nhién liéu diesel;
7. Thiét bi do ap sudt budng ddt; 8. Loc khi; 9. Do tiéu hao nhién liéu khi; 10. Voi
phun hydro; 11. C3m bién do ap suat budng dot; 12. Van EGR; 13. B lam mét khi
luan hoi; 14. Cdm bién nhiét do khi thai; 15. C3m bién lambda; 16. Cdm bién thoi
diém phun hydro; 17. ECU déu khién voi phun hydro; 18. Binh hydro; 19. Van khéa co
khi. 20. B6 gidm ap; 21. Van khda dién; 22. Van 1 chiéu; 23.Van chdng chdy ngugc
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Bang 1. Thong s6 dong co nghién ctu thuc nghiém va md phéng

Model R180

Kiéu dong co 1xi lanh, ndm ngang, 4 ky, lam mat bang nudc
Duong kinh x Hanh trinh | 80mm x 80mm

Dung tich cng tac 0,402lit

(ong suat dinh mdc N, 5,15kW

Toc do dinh mdc 2600rpm

Tis0 nén 20+1

Sudt tiéu hao nhién lidu g. | 278,8g/kWh

Cac thiét bi dé phuc vu nghién ctiu thi nghiém bao gém:
phanh dién dong co DW-16, ti phan tich khi thai AVL Digas
4000. AVL Digas 4000 dé do lugng phéat thai CO va THC bang
phuong phap héng ngoai trong khi phat thai NO, dat dugc
bdng phuong phap dién hdéa. Mat khac, cac gia tri phat thai
CO, NOy va THC thu dugc dugc tinh theo ppm, d6 khéi dugc
do bang tu thiét bi AVL dismoke 4000, thiét bi do &p suat
budng dét AVL 620 Indiset, thiét bi do tiéu hao nhién liéu
diesel AVL Fuel Balance 733S, thiét bi do tiéu hao khong khi
Hot-Film-Air-Mass meter (HFM5), thiét bi do lambda, thiét bi
do nhiét d6 khi thai, do tiéu hao hydro.

Hydro dugc luu trit & trong binh véi dp suat 700bar va
dugc gidm 4p xuéng 3 bar bang bo diéu chinh 4p suat. Dé
dam bao an toan trén dudng 6ng cung cdp nhién liéu
hydro ti binh t&i voi phun c6 13p van ch6ng chay ngugc va
van an toan. Néu ap suat trong dudng 6ng chia hydro dat
10bar van an toan sé khoa lai. P& gidm dao dong cla nhién
liéu trong qué trinh phun, hé théng dugc Idp mot binh 8n
ap nhién liéu. D& do su tiéu hao nhién liéu hydro trong thi
nghiém st dung mot thiét bi luu lugng ké da dugc hiéu
chinh dé& lam viéc chinh xac & nhiét d6 30°C va 3bar. Voi
phun khi thuong mai cho nhién liéu LPG l3p trén xe
Hyundai dugc st dung dé phun hydro. Lugng phun hydro
dugc diéu khién chinh xac bai ECU ty thiét k&, ECU c6 thé
thay d&i thai gian phun va thai diém phun.

e—

MPE MP7 882

Hinh 2. M6 hinh md phdng dong co lugng nhién liéu trén AVL Boost

SB1,2 la diéu kién bién; CL la bau loc, 11 1a voi phun hydro; C1 1a xi-lanh; PL1
la binh 6n ap; E11a dong co;R1 la can dong; MP la cac diém do

Hydro dung cho thi nghiém Ia hydro c6 d6 tinh khiét
99,99%. Diesel la nhién liéu truyén théng c6 trén thi truong.
Thai diém phun diesel 1a 22 d6 trudc diém chét trén, hydro
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phun vao thai diém bt dau ctia ky nap. Pong ca thi nghiém
& toan tai vdi téc do thay déi la 1100, 1300; 1500; 1800; 2000;
2200; 2600 vong/phut. Lugng nhién liéu hydro phun vao
dudng 6ng nap phu thudc vao thoi gian phun, thoi gian
phun thay d&i trong khoang ti 4ms dén 12ms tuy thudc vao
téc d6 déng co va phan nang lugng hydro thay thé. Lugng
tiéu thu dugc do bang cdm bién do tiéu hao hydro.

Dua vao két qua nghién ctru thuc nghiém, mé hinh AVL
Boost 1 chiéu dugc xay dung nhu hinh 2.

Cac théng s6 co ban dugc nhdap vao mé hinh nhu
duong kinh xi-lanh, hanh trinh piston, loai dong co.... M6
hinh cho qua trinh chdy clia ddng co ludng nhién liéu la mo
hinh chay AVL MCC. M6 hinh nay c6 thé sir dung cho nhién
liéu diesel hoac da nhién liéu gilra diesel va mét loai nhién
lieu khac. M6 hinh c6 kha nang du doén toc do gidi phong
nhiét trong dong cc hinh thanh hén hgp khéng déng nhat,
su anh hudng qua trinh luan hoi va dy doan dugc sy hinh
thanh NO,, CO va Soot [14].

d(m_u
—( < ) = _pc.d_V+ dQ, -2 da, _hBB'deB
da da da da da
Trong do6:
d(m_. . e
(Z‘c u) - Bién d6i ndi nang bén trong xilanh;
a

—pc.:—v - Cong chu trinh thuc hién;
a

dQ Nhiét lugng cap vao;
da

dQ,

- T6n that nhiét qua vach;
da

b

dmg,

R - T - T6n that enthalpy do lot khi;

m. - Khéi lugng méi chat bén trong xi-lanh;

u - N6i nang;

p.- Ap suat bén trong xi-lanh;

V - Thé tich xi-lanh;

Qr - Nhiét lugng cia nhién liéu cung cap;

Q. - Nhiét lugng t8n that cho thanh;

a - Géc quay truc khuyu;

hgs - Tri s6 enthalpy;

% - Bién thién khéi lugng dong chay.

a

Qua trinh truyén nhiét tur trong buéng chay qua thanh
buéng chay nhu nap xi-lanh, piston, va [6t xi-lanh dugc tinh
dua vao phuong trinh truyén nhiét sau:

c2wi :Ai'aw‘(Tc_Twi) (1)

Qui - Nhiét lugng truyén cho thanh (ndp xi-lanh,
pit-tdng, 16t xi-lanh);

A - Dién tich truyén nhiét (ndp xi-lanh, pit-téng, 16t
xi-lanh);
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O - Hé s6 truyén nhiét;

T. - Nhiét d6 moi chat trong xi-lanh;

Twi - Nhiét d6 thanh (nap xi-lanh, pit-tdng, 16t xi-lanh);

Lambda dugc tinh nhu sau:

M3 - A 2

mo(?)o +mH(?)H

Trong d6: m;, mp va my lan luot la lugng khéng khi nap,
lugng nhién liéu diesel va lugng nhién liéu khi hydro cung
cap; (A/F)o va (A/F)q 1a ty 1& khong khi/nhién liéu ly thuyét
cla diesel va hydro, (A/F)p = 14,5 (kgkk/kgnl) va (A/F)y =
34,5 (kgkk/kgnl).

., m
Ti & H, thay thé = —2 x100% 3)
med
Lugng H, thay thé —m_ WY m, A28 4)
“ " LHV, “ 7 119,7

Trong dd, mpy la lugng diesel bi thay thé, mpsq 13 Iugng
diesel ban dau, LHVp va LHVy la nhiét tri thdp cda diesel va
hydro (MJ/kg). LHV, = 42,8 (MJ/kg) va LHVy = 119,7 (MJ/kg).

Trong truong hop st dung ludng nhién liéu, tinh nang
kinh té clia dong co dugc danh gid bang suat tiéu hao nang
lugng c6 ich BSEC (Brake Specific Energy Consumption) xac
dinh theo cong thuc:

BSEC mDLHVD + mHLHVH (5)

BP
BP (Brake Power) la cdng sudt c6 ich ciia ddng co.

3. KET QUA NGHIEN cUU
3.1.Panh gia do tin cay cia mé hinh

6 thi cong suit va tieu hao nhién ligu

Ne {kw)

Hinh 3. D4 thi danh gia do tin cdy ctia mé hinh thuan diesel

D6 thi céng sudt va tiéu hao nang lvong

Hinh 4. D4 thi danh gia do tin cdy ctia md hinh khi HES 5%
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Dé 6 thé c6 bo théng s6 dau vao nhap mé hinh trén
phan mém ALV Boost thi can phai nghién ctu thuc nghiém.
Pong co R180 dugc nghién ctu thuc nghiém & dac tinh
ngoai véi hai ché do thuan diesel va c6 bé sung hydro trén
dudng nap. Hinh 3 va 4 cho thdy két qua mo phong va
nghién cdu thuc nghiém ctia ché d6 thuan diesel va luéng
nhién liéu cé sai s6 nhd hon 5%. Vi vay, két qua mo phong
tU moé hinh nay & cac ché dé lam viéc khac nhau cé thé
dugc st dung lam s6 liéu tham chiéu khi nghién ctiu déng
cd chay luéng nhién liéu.

3.2. Lugng nhién liéu cung cap véi cac ti lé thay thé khac
nhau khi mo phéng

Hinh 5 va 6 trinh bay vé lugng tiéu hao nhién liéu diesel
va lugng tiéu hao hydro & dac tinh ngoai khi thuc hién mé
phdng. Cac thdng s6 nhap vao dam bao khéng ddi vé téng
khoi lugng nhién liéu cung cap.

Tiéu hao diesel

—a— D100 -.ene DS D90 — = — D85 — «— D8O
—a
1 _-__,_—'—._'_ -
i ==
e e —
- o=
= 1 N e e
£ os ,ﬁf‘f{-.’ ==
= TPTE
3 06 | R

1300 1500 1600 2000 2200 2400 2500
Téc dd dong oo {(vip)
Hinh 5. D4 thi tiéu hao nhién liéu diesel khi mé phdng

Tiéu hao hydro

—a—HO cewees HE H10

- =H15 — a= H20

1200 1500 1800 2000 Z200 2400 2600

Hinh 6. D4 thi tiéu hao nhién liéu hydro khi md phdng

Viéc ddnh gid anh hudng clia cac ti 1é HES t6i dac tinh lam viéc va phat
thai clia dong co dua trén cac thong sé nhu: lambda, céng
suat, BTE, BESC, NO,, Soot, CO.... Su so sanh dugc so sanh
vGi dong co thuan diesel.
3.3. Anh huéng ctia HES t6i hé s6 lambda

Full load
1.8
1. - —
) S
o —_—u—
==y
g
0
A 1300 500 1800 2000
~ 2200 —e— 2400 —+. — 2600
HOEOD HE H10 H15 H20
i ydro thay thé

Hinh 7. Anh huéng cta HES t6i lambda
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Anh huéng clia HES t6i lambda dugc trinh bay trén
hinh 7. Lamda ¢6 xu huéng gidm khi tang ti |& hydro thay
thé, su thay d6i cta lambda cing phu thudc vao téc dé
dong co. Véi HES dén 10% lambda gidm xuéng 1,2, vGi
HES15%, lambda trung binh [a 1, véi HES 20% lambda
gidm xudng con 0,72. Nguyén nhan la do lugng hydro
chiém ché I16n dan dén lugng khi nap gidm lam anh
hudng t6i qua trinh chay. Piéu nay dan téi dac tinh lam
viéc va phat thai ctia déng co ciing thay déi theo. Do d6
c6 thé thay khéng nén thay thé H, qua 10% dé dam bao
lambda > 1,2.

3.4. Anh huéng cia HES téi cdng suat

Full load
—_— 1300 = 1500 1800 2000
2200 = 400 ——t. = 2500
e
. R =
s Mo,
= e _— e
= \‘_

Hinh 8. Anh hugng ciia HES tdi cong sut

Anh hudng ctia HES téi Ne dugc trinh bay trén hinh 8.
VGi HES tr 0% dén 10% coéng sudt déng co tang khi ti 1é
thay thé tang. Nhung véi HES I6n hon 10% thi cong sudt bi
gidam manh. Diéu nay la do khi tang ti 1& thay thé qua lon,
hydro sé thay thé& khong khi sach vi thé thé tich khi nap sé
gidm dan tdi da 6-xy dé dot diesel va hydro. Chinh vi thé
codng sudt déng co sé giam.
3.5. Anh huéng HES t6i BTE

Anh hudng clia HES t6i BTE dugc trinh bay trén hinh 9.
BTE thay d&i phu thudc vao téc do déng g va lugng hydro
thay thé. Tai t6c d6 1500v/p BTE luén dat gia tri I6n nhat.
Khi HES tang tir 0 dén 10%, BTE hau nhu khéng d8i nhung
khi HES 16n hon 10%, BTE gidm manh. Diéu nay la do cong
suat dong co gidm manh. O t6c d6 1500v/p, BTE ludn dat
gia tri I6n nhat & moi ti & thay thé.

Full load
1300 e 1500 1800 2000

—gt—. 2200 —@— 2400 —+ — 2600
=

- BRI SR
S

. 'I_ —_—— =g
@ “H . e
10 =4
HO H5 H10 H15 H20

Ti 18 hydro thay th&(%)

Hinh 9. Anh huéng ctia HES t6i BTE
3.6. Anh huéng HES t6i BSEC

Anh huéng cta HES t6i BSEC dugc trinh bay trén hinh
10. Tuong tu nhu BTE, BSEC khéng d8i so véi nguyén ban
V@i cac ti 1é HES nhdé hon 10% .Khi HES I6n hon 10% BSEC
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tang manh do coéng suat gidam dan tdi tiéu hao nang nang
lugng trén mot don vi cong suat tang.

Full load
........ =+
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A
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Hinh 10. Anh huéng cia HES t6i BESC
3.7. Anh huéng HES t6i NO,
Fulload
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Hinh 11. Anh huéng clia HES t6i NO,

Anh hudng cGa HES t&i phat thai NO, dugc trinh bay
trén hinh 11. Tai t6c dé 1500v/p sy chay dién ra hoan hao
va phat thai NO, dat gia tri I6n nhat tang & tat ca cac ti lé
hydro thay thé HES. Tai HES 10%, NO tang rat manh. Sy
hinh thanh NOy phu thudc vao nhiét d6 cta khi chay trong
xi-lanh, ndbng d6 oxy va thai gian phan tng hoa hoc. Cho
nén véi nhiét tri cao, t6c d6 ngon Ifa cao, d6 khuéch tan
I6n cta hydro sé lam cho hén hgp dong déu qua trinh chay
triét dé tao ra ap sudt cao, nhiét d6 cao gay ra su gia tang
ham lugng NOx c6 trong khi thai.

Khi tang ti 1& HES I6n hon 10%, viéc thiéu oxy dan tai su
chay khéng hoan hao, cong suat giam va viéc phat thai NO,
cling giam theo. Tai viing nay su chay khong hoan hao dan
t&i viéc phat sinh khi thai NO khéng tuan theo quy luat.
3.8. Anh huéng HES t6i phat thai Soot

Toan tai_mp

Hinh 12. Anh huéng clia HES t6i phat thi Soot

Anh huéng cta HES t6i phat thai Soot dugc trinh bay &
hinh 12. Phat thai Soot gidam & tat ca cac ti 1é HES nhé hon
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10%. Vi ti |é thay thé tir 5% dén 10%, phat thai Soot giam
trung binh tir 10% dén 50%. Diéu nay c6 thé gidi thich thich
la khi st dung HES lugng diesel gép phan trong qua trinh
chay sé giam do bj thay thé bang hydro, trong khi nhién
liéu hydro khong c6 nguyén td cac-bon nén ham lugng
cac-bon sé giam. Mat khac viéc nhién liéu hydro véi toc dé
chay nhanh sé nang cao kha nang ti€p can véi 6-xy cla
nhién liéu lam giam hinh thanh Soot.

Viéc HES 16n hon 10% dan dén lambda giam, su chéy
thi€u oxy dan dén ham lugng Soot tang manh. Viéc lugng
Soot tdng ma cdng suat gidam dan tdi phat thai Soot tang.
3.9. Anh huéng HES t6i phat thai CO

full Load
8000 ——— 1300 -..m... 1500 1800 2000
- ®— 2200 —&— 2400 —+ —2600
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Hinh 13. Anh huéng clia HES t6i phat thai CO

Anh hudng ctia HES t6i phat thai CO dugc trinh bay trén
hinh 13. Khi thai CO giam & tat ca cac HES nho hon 10%. Su
gidm lan lugt 1a 30%; 50%. Diéu nay c6 thé giai thich do
diesel dugc thay thé bai nhién liéu khéng cé géc cac-bon.
Ngoai ra viéc t6c dé chay cao, hé s6é khuéch tan I6n cla
hydro lam cho hén hgp déng nhat hon dé chay hon.
Nhung vé&i HES > 10% ham lugng CO tiang do su chay thiéu
oxy, hén hgp chay khong dong nhat, mac du ham lugng C
trong nhién liéu cung cap giam do diesel bi thay thé.

4. KET LUAN

Trong nghién ctiu nay da trinh bay két qua mé phong
anh hudng cla ti 1& hydro thay thé tir 0% dén 20% cho
dong co R180 & ché do toan tai vai cac gia tri téc do la
1300; 1500; 1800; 2000; 2200; 2400; 2600v/p trén phan
mém AVL Boost. K&t qua cho thay rang:

- Khi tang ti 1& hydro thay thé, lambda sé giam va anh
hudng truc tiép dén qua trinh chay ctia dong co.

- V&i HES nho hon 10%, cdng sudt tang, BTE va BSEC hau
nhu khéng déi, phat thai Soot gidm manh, phat thai CO
gidm, nhung phat thai NOy tang.

- VGi HES 16n hon 10%, do ti 1& hydro thay thé 16n nén thé
tich chiém chd trong budng dét I16n dan téi viéc thiéu oxy
cho qua trinh chay. Diéu nay lam gidm céng suét, BTE manh,
BESC tang manh. phat thai Soot tdng, CO tang, NO, giam.

- Viéc m6 phoéng chua danh gid dugc su chdy mat én
dinh gay ra tiéng g6 déng co tang ti I& EHS. Diéu nay can cé
nghién ctu thuc nghiém dé chiing minh.

- D6i v6i dong co diesel R180 khi lam viéc & ché do toan
tai, viéc thay thé diesel bang hydro nhé hon 10% sé cé anh
hudng tich cuc dén viéc giam phat thai hoc hai nhu Soot va
CO trong khi cac théng sé lam viéc nhu céng suat, hiéu
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suat nhiét co ich, suat tiéu hao nang luong co ich khéng
thay d&i nhiéu.
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