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Tém tit - Khi sir dung khong khi duge lam gidu oxygen 1am chit
oxy héa thi tdng thanh phan khdi lwong cac khi chay dugc trong
syngas 1an luot 1 35%, 41%, 54% va 66% khi bd sung 0%, 10%,
30% va 50% oxygen vao khong khi. Khi tang ham luong Oz trong
khong khi lam chat oxy hoa RDF thi nhiét trj nhién liéu ting, toc
do chay va téc do téa nhiét ting gitip cai thién chét lugng qua
trinh chay. Thanh phan syngas anh huéng dén tinh niang, qua trinh
chay va phat thai 6 nhiém cua dong co. Ti 18 A/F cua syngas dbi
v6i hdn hop chay hoan toan 1y thuyét dao dong tir 1-1,2 thap hon
rat nhidu d6i véi methane (A/F=17). Ti 1& A/F thap lam kéo dai
thoi gian phun khién cho nhién liéu khong dwoc hut hoan toan
vao xi lanh & cudi ky nap. Sy tich iy cua nhién lidu trén duong
nap ¢ chu ky trude lam mét kiém soat hé sé twong duong cua hén
hop & cac chu ky tiép theo va gdy ra hién tuong nd nguoc.

T khéa - Nhién liéu tai tao; Khi téng hop; Khi héa RDF; Bong
co nhién liéu khi; Net Zero.

1. Gidi thi¢u

Tai Hoi nghi Thuong dinh vé bién ddi khi hau COP26
dién ra & Glasgow, Viét Nam da cam két thuc hién cac co
ché theo Thoa thuan Paris, dé dat mirc phat thai rong bang
0 (Net Zero) vao nam 2050 [1]. Dén nay di c6 74 qudc gia
va vung lanh thd cam két thuc hién 19 trinh Net Zero tuong
tu. Co khoang 10 quéc gia cam két thuc hién 16 trinh Net
Zero trudc ngudng thoi gian d6. St dung nang luong tai
tao dong vai tro then chét trong cac chién lugc Net Zero.

Viéc chuyén d6i vién nén nhién liéu gd thanh syngas
thuong duoc thyc hién thong qua mot qua trinh goi 1a khi
hoéa (gasification). Khi hoa la m¢t phan tng héa hoc trong
d6 nguyén li€u hitu co, nhu than hodc g5, duoc bién ddi
thanh mot hdn hop khi gdm cac thanh phan chinh 1a
hydrogen, khi CO (carbon monoxide), va CO; (carbon
dioxide), CH4 (methane), con lai 1a cac tap chat chinh nhu
N, H.O, CO; va cac chit vi luvong nhu H,S, NH3;, HCN
(xyanua), HCL, thuy ngén, asen va cac kim loai nang.
Thuong syngas chtra khoang 50% cac khi tro, chat lugng
syngas phu thudc vao nguyén liéu dau vao va diéu kién khi
hoa. Nguyén lidu ddu vao ciia qua trinh khi hoa rit da dang
v6i tinh chat khac biét, ngay cling mét loai sinh khdi ciing
¢6 thé c6 cac thanh phan va dic diém khac nhau. Trén thuc
té, tinh khong ddng nhét cua sinh khéi 1a mot trong nhiing
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nhuoc diém cua qué trinh khi hoa vi rat kho xac dinh cac
diéu kién van hanh t&i wu va cac dic tinh cua san phém cudi
cuing [2]. Su thay d6i thanh phan nhién liéu s& anh hudng
dén qua trinh cung cép nhién liéu, tinh ning qua trinh chay
va phat thai 6 nhiém cta dong co. Khi sir dung hoi nudc
hodc oxygen lam chét oxy hoa thi nhiét trj thp trung binh
cuia syngas khoang 10-28 MJ/Nm3. Trong khi d6, néu st
dung khong khi 1am chit oxy hoa nhiét tri thdp cta nhién
liéu khoang 4-7 MJ/Nm?® [3]. Vi vy khi sir dung syngas
lam nhién li¢u thi cong suat dong co giam mot mit 1a do
nhiét tri nhién li¢u thip va mot phan khéc 1a do giam hé s6
nap cua dong co [4]. Khi sir dung syngas trén dong co danh
lira cudng bire, mirc d6 giam cong suit c6 thé 1én dén 40-
50%, trong d6 30% la do giam nhiét trj nhién liéu [4]. Dé
khic phuc nhuoc diém nay, ngudi ta ¢ thé lam giau nhién
liéu bﬁng cac loai nhién li¢u nhiét tri cao hon nhu hydrogen
hay biogas [5]. Mt dac tinh quan trong cua syngas la pham
vi chay rong do su hién dién ctia hydrogen. Piéu nay dic
biét hiru ich cho cac tng dung dong co vi nd cho phép st
dung hén hop khi nghéo. Pong co SI sir dung syngas sé
lam giam giam thoi gian phat trién ngon Iira va lan truyén
ngon ltra, tir d6 cai thién kha nang chay ngheo cua dong co
so voi xang thong thudng. Tuy nhién, khi tong hop cling
anh hudng dén hiéu sut thé tich cua dong co do no 6 trang
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thai khi va thuong co nhiét tri thdp hon so véi nhién lidu
long [6]. Ngoai ra, bang cach cho phép ddt chay nghéo,
nhiét d6 khi dét c6 thé duogc giit & dudi ngudng hinh thanh
NOy. Bui va cong su khi nghién ciru dong co biogas dugc
lam giau boi hydrogen thdy rang khi ting ham lwong
hydrogen thi goc danh lira sém gidm va pham vi chdy mo
rong [7-8].

Dbi véi syngas, khi ham lugng CHy hay ham lugng cac
chét khi tro tang thi toc d6 ngon lira chay tang giam. Do
thanh phan syngas thay doi trong pham vi rong nén toc do
ngon lira chay tang ciing bién thién 16n. Goc dénh lira som
cling nhu cac thong sb cong tac toi uu cua dong co chay
bang syngas hay cac loai nhién liéu tai tao noi chung can
dugc diéu chinh mét cach linh hoat [7-8].

Viée chuyén dbi dong co truyén théng sang sir dung
syngas khong phtrc tap vé mét nguyén 1y nhung phuc tap
vé miat cong nghé cung cp nhién liéu do ti s6 khong
khi/nhién liéu (A/F) cua nhién liéu rat thap Ti 1€ A/F cua
syngas d6i voi hdn hop chay hoan toan 1y thuyét dao dong
tir 1-1,2 thap hon rat nhiéu dbi v6i methane (A/F=17). Ti
1¢ A/F thap dan dén thoi gian phun kéo dai khién cho nhién
liéu cung cép cho chu trinh khong duge hat hoan toan vao
xi lanh vao cudi ky nap. Diéu nay khién cho hé s6 tuong
duong cua dong co khong thé dat dugc gia tri chay hoan
toan ly thuyét, dac biét khi dong co chay & tdc d6 cao. Su
tich Iy cta nhién li¢u trén duong nap & chu ky trude lam
mit kiém soat hé sb twong duong cua hdn hop & cac chu
ky tiép theo va gay ra hién tugng nd ngugc. Do do, ddi véi
nhién liéu c6 ti 1& A/F thap thi thiét bi hoa tron ngoai kha
ning tao hdn hop nhién liéu-khong khi dong nhét con phai
dam bao rang tat ca nhién liéu dugc cung cép cho chu trinh
phai dugc hit vao xi lanh & cudi qua trinh nap. Cung voi
d6 goc danh lira som t6i vu cua dong co chay bang syngas
16n hon cac loai nhién liéu truyén thong. Thuong goc danh
lira s6m t6i wu cua dong co nam trong khoang 30 - 40 do
[9]. Piéu nay 1a do tbc d6 ngon lira chay tAng ciia syngas
thap do nhién liéu chira nhiéu tap chét.

Trong cong trinh nay, nhém tac gia trinh bay két qua
nghién ciru m6 phong qua trinh cung cap nhién liéu syngas
va anh huong cua thanh phan syngas dén qua trinh chay
dong co Honda GX160 str dung syngas tur khi hoa vién nén
nhién liéu gd dé cai tao dong co danh lira cudng birc tinh
tai truyén thong thanh dong co st dung nhién liéu khi tai
tao linh hoat.

2. Nghién ciru mo phéng

Nghién ctru dugc tién hanh trén dong co Honda GX160
c6 duong kinh xi lanh 68mm, hanh trinh piston 45mm, ti
s6 nén 9,0. Pong co nguyén thiy chay bing xing, cap
nhién liéu bang bo ché hoa khi, dat cong suat 4,1 kW & toc
do 3600 v/ph.

Tinh todn mé phong dugc thyc hién nhd phan mém
Ansys Fluent 2021R1. Trong nghién ctru nay gidi han & ndi
dung tao hdén hop va qua trinh chay nén khong gian tinh
toan gdm dudng nap, xi lanh va budng chay dong co. Thiét
ké cac khong gian trén dugc thuc hién trong GAMBIT.
Chia luéi dugc thuc hién tu dong. Do thé tich xi lanh thay
d6i trong qua trinh piston chuyén dong nén cac phan tir
trong xi lanh bj bién dang. Dé dam bao thé tich cac phan tir

khong quéa bé dan dén ding chwong trinh trong qua trinh
tinh toén, khdng gian xi lanh dugc chia ludi rdng hon cac
khong gian con lai. Khong gian tinh toan gdm budng chay,
xi lanh va dudng nap duoc thé hién trén Hinh 1.
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Hinh 1. Chia luéi khéng gian tinh todn

Khu vuc dudng nap bao gom 48.866 phan tir hinh tir
dién (Hinh 2a), khu vuc budng chay gdm 20.333 phan tir
hinh tir dién (Hinh 2b), khu vyc xi lanh gdm 38.196 phan
tir hinh chém (Hinh 2c). Thé tich xi lanh thay d6i theo goc
quay truc khuyu. Khi qua trinh nap két thuc thi duong nap
dugc tach roi khoi xi lanh dé giam thoi gian tinh toan.

(b)

(c)
Hinh 2. Chia ludi dwong nap: 48.866‘ph5n tir tir dién (a);
Chia ludi buong chdy: 20.333 phan ti tir dién (b);
Chia ludi xi lanh: 38.196 phan tir hinh chém (c)

Bai toan khong gian bién dang trong xi lanh ciia dong
co dit ra hai yéu cau khi lya chon luéi: (1) dam bao khong
x4y ra ph?m ttr c6 thé tich am khi bién dang va (2) dam bao
d6 tin cay ctia két qua mo phong. Dé khong xdy ra phan tir
trong xi lanh c6 thé tich am khi piston dich chuyén thi
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ching ta khong chia phan tir qua bé va hinh dang phirc tap.
Dong thoi khi chia ludi ching ta phai kiém tra chét luong
ludi nho cong cu danh gia chét lwong Iudi trong Fluent.
Sau mdi lan chia ludi, phai chay thir “Mesh Motion” dé
dam bao khong c6 phan tir thé tich am trudc khi thyuc hién
tinh toan mo phong. Dé dam bao do tin ciy ciia két qua mo
phéng, ta phai nghién cuu tinh doc ldp cua luédi (Grid
independency study) bang cach thay ddi s6 lwong phan tir
trong khong gian tinh todn theo phuong phap dugc trinh
bay trong [10].

Hé phuong trinh d6i luu-khuéeh tan duoc khép kin nho
mo hinh rdi k-e. Cac thong s6 nhiét dong hoc ctia hdn hop
duge tinh toan qua mo hinh Partially Premixed. Mdi khi
thay d6i nhién liéu, chung ta tinh toan lai bang pdf thong
sO nhiét dong hoc. Nho vay diéu kién bién tinh toan s& duoc
don gian hoa. O dau vao dudng nap thi chi c6 khong khi
nén thanh phan hdn hop f (fraction volumic) bang 0. O dau
vao cac voi phun chi c6 nhién lidu nén f=1. Hé sb tuong
duong cuc bo ctia hdn hop duogc tinh qua thanh phén nhién
liéu, oxygen hay tinh qua f. Qua trinh thiét 1ap mé hinh cuy
thé duoc trinh bay trong [8].

Thoi gian phun cuc dai ctia mdi chu trinh phy thude vao
tdc d6 dong co va kha nang hit toan bo nhién liéu da phun
vao xi lanh. Dbi véi cdc loai nhién lidu c6 ti 1¢ A/F bé thi
day 1a mot thach thire. Phan sau ddy sé trinh bay két qua
mo phong sy hinh thanh hdn hop khi phun hén hgp nhién
lidu khi va dé xuét phuong an phit hop cho dong co st dung
nhién li¢u linh hoat syngas.

3. Két qua va binh luin

3.1. Anh hwéng ciia ham lwong oxygen 1am giau khong
khi dé lam chit oxy h6a dén chit lwpng syngas trong qua
trinh khi héa

Khi pha oxygen vao khéng khi lam chit oxy hoa cua 10
khi héa thi ndng do ni to giam, nhiét do chay ting dan dén
tang nhiét do cua khu vuc hoan nguyén, do d6 nong do cac
chat khi chay dugc trong syngas ting dan dén ting nhiét tri
cua nhién liéu.

Hinh 3a so sanh phan bd nhiét 46 khu vuc chay va khu
vure hoan nguyén khi 16 khi hoa dwoc cung cap khong khi
va 50% 0,+50% khong khi. Chiing ta thdy khi khong khi
duoc lam giau oxygen thi nhiét d§ cuc dai cua khu vuc
chay tang va khu vuc chay chinh dich vé phia dbi dién véi
cura cép khi. Nhiét do chay cuc dai dat 2200K tng véi chét
oxy hoa 50% O,+50% khong khi. Trong trudng hop sir
dung khong khi 1am cht oxy hoa thi nhiét d6 chay cyc dai
dat 1600K. Nhiét 36 chay cao lam tdng nhiét do khu vyc
hoan nguyén do d6 thiic day cac phan tng chuyén hoa gitra
CO2, CO, CHa, Hy, H20 dé dat trang thai can bang nhiét
ddng hoc. Hinh 3b cho thiy ndng do cuc dai cua CO 6 khu
vuc hoan nguyén 1én dén 85% khi lam giau khong khi bang
50% oxygen va dat 60% khi sir dung chét oxy hoa 1a khong
khi. Nong d6 Hy ciing tang tir 2,9% khi sir dung khong khi
lam chét oxy hoa 1én 4,2% khi sir dung khong khi duoc lam
gidu boi 50% oxygen lam chat oxy héa Hinh 3c.

Khi sir dung khong khi dugc lam giau oxygen lam chét
oxy hoa trong diéu kién gilr 6n dinh nhiét d6 khu vuc khi
hoa thi thanh phan CO trong syngas khong thay ddi nhidu
nhung thanh phan ni to giam do d6 thanh phan cac chat khi

chay duoc trong syngas ting. Hinh 4 cho thay, tong thanh
phan khéi lugng cac chit khi chay dugc trong syngas lan
luot 12 35%, 41%, 54% va 66% khi chat oxy hoéa la khong
khi dugc lam giau béi 0%, 10%, 30% va 50% oxygen.
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Hinh 3. Phdn b6 nhiét dé (a), nong do CO (b) va nong dé Hz (c)

trong khu vuc chdy va hoan nguyén khi sir dung khong khi va
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Hinh 4. Anh hirong cua thanh phan oxygen lam giau khong khi
dén thanh phan nhitng chat khi trong
syngas (ER=0,35, Tgasi=800K)
3.2. Mé phéng dnh hwéng ciia qud trinh cung cép nhién
liéu syngas dén tinh ning dpng co GX160
Hinh 5 biéu dién dudng dong muc ciia ndng dd nhién
liéu HC (gdm CO, CH4 va Hy) trong xi lanh dong co theo
dién bién cua piston khi phun syngas qua mot voi phun &
ap suat 1 bar. Nhién liéu sir dung 1a syngas tir khi h6a RDF
g0 v6i chit oxy hoa 1a khong khi duoc 1am giau boi 30%
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oxygen. Thoi diém bit dau va két thuc phun & 20°TK va
130°TK. Trong diéu kién cung cap nhién lidu nay thi hé s6
tuong duong ctia hdn hop trong xi lanh dat gia tri $=1. Tuy
nhién, sau khi xupap nap déng, trén duong nap van con mot
lwong dang ké nhién liéu chwa dugc hit vao xi lanh. Piéu
nay gay tré ngai trong viéc diéu chinh thanh phan hén hop
& chu ky tiép theo va c6 thé gdy ra hién tuong nd nguoc vi
syngas co chita Hy, thanh phan rat dé bén lira.

25°TK 50°TK 75°TK
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Hinh 5. Phun syngas trén dwo‘ng nap qua 1 voi phun
(n=3600v/ph, pp=1 bar, ER=0,35, chat oxy héa la khong khi
dwoc lam giau boi 30% oxygen)

150°TK~, 240°TK
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Dé han ché luong nhién liéu thira trén dudng nap thi
qua trinh phun syngas can phai dugc két thiic sém. Diéu
nay c6 thé dugc thyc hién bang cach sir dung hé thong voi
phun kép bao gom 2 voi phun. HE thong nay phu hop véi
dong co chay bang syngas ciing nhu hon hop syngas va cac
loai nhién li€u khi tai tao khac c6 thanh phan thay ddi linh
hoat. Hinh 6 biéu dién qua trinh phun syngas qua 2 voi
phun trong ciing diéu kién van hanh ciia dong co va thanh
phan nhién liéu. Trong diéu kién phun nay thi dé dat duogc
hé s twong duong ¢=1, goc bit dau va két thic phun lan
luot 14 20°TK va 75°TK. Két qua cho thdy sau khi xupap
nap dong thi trén duong nap hdu nhu khéng con sét nhién
lidu. Nong d6 nhién liéu trung binh con sot lai trén duong
nap chi khoang 0,1% trong truong hop phun nhién li¢u qua
2 voi phun so vdi khoang 30% trong truong hgp phun nhién

liéu qua 1 voi phun.
757K
Mﬁ

25°TK 50°TK

150°TK‘M"

Hinh 6. Phun syngas trén duong nap qua 2 voi phun
(n=3600v/ph, pp=1 bar, ER=0,35, chat oxy héa la khdng khi
duwoc lam giau boi 30% oxygen)

Khi phun syngas nhan dwoc tir khi hoa RDF gd véi chét
oxy hoa la khong khi dugc lam giau boi oxygen véi ham
luong khac nhau bang hé thong 2 voi phun ching ta thay
khi bat dau qua trinh nén, toan bd nhién licu hau nhu dugc
hut hét vao xi lanh. Két qua Hinh 7 cho thay, nong d¢ nhién
liéu con soét lai trén duong nap nhd hon 0,1%. Khi piston &
vi tri 240°TK, hon hop hoi giau nam & phia nira xi lanh c6
chira cira nap. Khi nhién liéu cang giau thi hdn hop trong

xi lanh cang dong nhat.

Hinh 7. Buong d&ng murc mfng do nhién liéu tai vi tri 240°TK

khi phun syngas trén dwong nap qua 2 voi phun (n=3600v/ph,

pe=1 bar, ¢=1, ER=0,35, chit oxy héa la khong khi doc lam
giau boi 0%, 30% va 50% oxygen)

Khi phun syngas qua 2 voi phun thi nhién liéu dugc nap
vao xi lanh s6m. Khi két thiic phun nhién li¢u, khong khi
tiép tuc duoc hut vao budng chdy nén bo phén hén hop nap
vao sau ngheo hon bo phan hdn hop nap trude. Dicu nay
dan dén hon hop trén dinh budng chay nghéo hon hdn hop
trén dinh piston. Nguoc lai, khi phun syngas qua 1 voi phun
thi qua trinh phun két thac muon, bd phén nhién li¢u phun
vao sau khong kip khuéch tan dong déu trong khong khi
nén hinh thanh khu vye hdn hop hoi giau trén dinh budng
chay (Hinh 8).
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Hinh 8. Phdn b6 hé sé twong dwong ciia hon hop trong budng
chay khi phun syngas S30 va S50 qua 1 voi phun va qua 2 voi
phun voi cung dp sudt phun pp=1 bar

Do d6, néu xét vé mat danh Itra thuan loi thi phun syngas
qua mdt voi phun c6 uu thé hon. Hon hop hoi giau gitp cho
hdn hop dé& chay khi bugi danh Itra. Tuy nhién néu xét vé
khia canh chay hoan toan thi phun syngas qua 2 voi phun c6
loi thé hon. Hon hop hoi giau & khu vuc xa budng chay gitip
cho chiing chay nhanh hon vao cudi qua trinh chay lam giam
phat thai HC va CO. Do trong syngas c6 thanh phan Hj rat
d& bén lira va co thé chay véi hdn hop rat nghéo nén sy phéan
16p hé sb twong duong trong budng chay khong anh huong
gi nhiéu dén d6 tin ciy cua qua trinh danh lira.

3.3. Mé phéng dnh huong ciia thanh phin syngas dén
qud trinh chay dong co GX160

Khi ting ham lugng O, trong khong khi 1am chat oxy
héa 10 khi hoa thi nhiét tri caa nhién liéu ting, tc do chay
ciing dugc cai thién do d6 toc do toa nhiét gia ting. Hinh 9
cho thiy, gié tri cuc dai ciia dudng cong toa nhiét tang theo
ham luong O lam gidu khong khi khi khi héa RDF. Tdc
d6 toa nhiét cyc dai tang tir 6 J/°TK 1én 7,1 J/°TK khi ham
luong Oz 1am giau khong khi tang tir 0% 1én 50%.

Do tdc d9 téa nhiét ting nén ap sudt cuc dai ting theo
ham lugng O pha vao khéng khi dé lam chét oxy hoa
(Hinh 10a). Mt khac, do nhiét tri cia hdn hop ting khi
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tang ham lugng O nén nhiét lugng téa ra trong ky gian nd
tang dan dén tang di¢n tich do thi cong, tirc tang cong chi
thi chu trinh (Hinh 10b).
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Hinh 9.'A’nh huong ciia ham lugng oxygen pha vao khong khi
lam chat oxy hoa qua trinh khi hoa RDF deén toc do toa nhiét
ciia dong co GX160 (ER=0,35, ¢=1, n=3600 v/ph)
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Hinh 10. Anh huong ciia ham luong O2 1am giau khong khi khi
khi héa RDF dén bién thién dp sudt theo goc quay truc khiiy (a)
d6 thi céng (b) va cong sudt dong co GX160 (c) & 3600 v/ph

Hinh 10c cho thdy cong suét cua dong co lan luot 1a
2,74kW, 3,02kW, 3,45k W va 3,82k W tuong tng voi ham
lwong O, pha vao khong khi 1am chit oxy héa 1a 0%, 10%,
30% va 50%. So v6i cong sudt dong co xing trude khi cai
tao (4,1kW & 3600 v/ph) thi cong suat dong co sir dung
syngas giam 1an luot 13 33%, 26%, 16% va 7% tuong tng
v6i ham luong O, pha vao khong khi lam chat oxy hoa
nhu trén. Nhu vay khi oxy hoa RDF véi chat oxy héa 1a
khong khi rong thi cong suit dong co giam khoang 1/3,
phtt hop véi s6 liéu cong bo trong céc tai liéu tham khao.
Miirc giam cong suat nay khién cho dong co syngas khong
dam bao cung cdp du ning luong cho cic muc dich sir
dung ma dong co xang thyc hién. Bé dam bao cong suat
dong co syngas giam dudi 10% so voi dong co xang
nguyén thuy thi ching ta c6 thé sir dung giai phap khi hoa
RDF véi chét oxy hoa 1a khong khi dugc lam giau 50%
oxygen. Pay 1a diéu kién ly tuong dé duy tri cong suit
d6ng co xang khi chuyén doi thanh dong co syngas danh
Itra cudng buc.

Hinh 11a va Hinh 11b cho thdy, trong truong hop ¢=1
thi nong d¢ CO va HC trong khi thai réat thap, c6 thé bo qua.
Do nhiét tri cua hdn hop tang lam tang nhiét d6 cuc dai cua
qua trinh chay (Hinh 11c). Nhiét d6 cuc dai ctia qua trinh
chay dat 1an luot 1a 1779K, 1874K, 1999K va 2104K twong
mg v6i ham lugng O pha va khong khi 1am chét oxy héa
14 0%, 10%, 30% va 50%. Theo co ché Zeldovich, téc do
hinh thanh NOy phu thuéc manh vao nhiét d. Do d6 khi
nhiét do chay tang thi ndng do NOx trong khi thai dong co
cling ting theo. Trén Hinh 11d, ndng d6 NOx ting tir
77ppm tng v&i chit oxy hoa 1a khong khi 1én dén 1557ppm
(g véi chat oxy hoa 1a khong khi duge lam giau boi 50%
oxygen.
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Hinh 11. Anh hwéng cua ham heong Oz pha vao khong khi lam
chat oxy hoa RDF dén nhiét dp va nong do cac chat 6 nhiem
trong khi thai dong co GX160
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Pmax 20.77 20.99 22.08 23.54 20
Tmax 1779 1874 1999 2104 2100
CO(%) 0.1 0.1 0.145 0.191 1
HC(%) 0.132 0.122 0.174 0.225 1
NOx(ppm) 77 187 708 1557 1500
Wi(J/ct) 114 125.92 143.92 159.26 160
Pe(kW) 2.74 3.02 3.45 3.82 3
DPe_die(kW) 1.36 1.08 0.65 0.28

Hinh 12. Anh huong cia ham luong Oz pha vao khong khi
lam chat oxy héa RDF dén cdc thong sé déc trung qud trinh
chay déng co

Hinh 12 so sanh téng hop anh huéng cia ham lugng
02 pha vao khong khi lam chit oxy hoa RDF dén cac
thong sb dic trung cua qua trinh chay. Chung ta thiy rd
quy luat bién thién cua cac thong s qua trinh chay khi
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dong co sir dung syngas tir RDF v&i chat oxy hoa 1a khong
khi dugc lam giau bang oxygen véi ham lugng khac nhau.
Két qua tong hop nay cho thay c6 thé xem gan ding Pmax,
Tmax, Wi va ndng d6 CO, HC va NOy déu ting theo quy
luat tuyén tinh véi ham lugng O, lam giau khong khi.
Diéu nay 1a do khi ting ham luong O, trong khdng khi
lam chit oxy hoa RDF thi nhiét trj nhién li¢u ting, toc do
chay va tc do toa nhiét tang gitp cai thién chat luong qué
trinh chay.

4. Két luan

Két qua nghién ctru trén ddy cho phép rat ra duoc
nhing két luan sau:

Khi st dung khong khi dugc lam giau oxygen lam chat
oxy hoa thi téng thanh phan khdi lugng cac chét khi chay
dugc trong syngas lan luot 1a 35%, 41%, 54% va 66% khi
chét oxy hoa 1a khong khi dugc lam giau béi 0%, 10%,
30% va 50% oxygen.

Khi ting ham lugng O trong khong khi lam chét oxy
hoéa 16 khi hoéa thi nhiét tri ctia nhién liéu ting, tde do chay
cling dugc cai thién do do tdc do toa nhiét gia tang.

Khi phun syngas qua 1 voi phun thi khu vuc hén hop
hoi giau nhién liéu tap trung trén dinh budng chay, c¢6 loi
cho qué trinh danh Iira. Khi phun syngas qua 2 voi phun thi
bd phan hdn hgp giau tap trung trén dinh piston, co lgi cho
qua trinh chay hoan toan.

Cong sudt cua dong co Honda GX160 lan luot 1a
2,74kW, 3,02kW, 3,45kW va 3,82kW tuong ung voi
ham lugng O pha vao khong khi 1am chat oxy hoa 1a 0%,
10%, 30% va 50%. So véi cong suit dong co xang
trude khi cai tao (4,1kW & 3600 v/ph) thi cong suit dong
co sir dung syngas giam lan luot 1a 33%, 26%, 16% va 7%
tuong ung voi ham luong O pha vao khong khi lam chét
oxy hoa.

Céc thong s6 ctia dong co khi sir dung syngas tir RDF
nhur 13 Prax, Tmax, Wi, ndng d6 CO, HC va NOy déu ting
theo quy luat tuyén tinh v6i ham luong O 1am giau khéng
khi 1am chat oxy héa. Vi khi ting ham luong O, trong
khong khi lam chét oxy héa RDF thi nhiét tri nhién li¢u
tang, tbe do chay va tbe do toa nhiét ting gitp cai thién chét
luong qué trinh chay.

Loi cdm on: Nghién ciru nay duogc tai tro kinh phi béi
Truong Pai hoc Su pham K§ thuat — Dai hoc Pa Nang
trong dé tai “Nghién ctru tw dong diéu chinh goc danh lira
som dong co sir dung nang lugng tai tao hybrid: sinh khoi-
nang luong mit troi” ¢6 ma sé T2022-06-18.
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