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Tém tit - Khi cung cdp HHO bing phuong phép phun thi ndng
dd cuc dai cuia H2 con sot lai trén duong nap phu thudc vao ap
sudt phun va ti 16 HHO/khong khi. O téc d dong co 7500v/ph,
voi ap suét phun 5000Pa thi nf")ng d0 cuc dai cua H2 con soét lai
trén duong nap 1a 0,2% va 1,3% tng véi ti 16 HHO/khong khi
4,5% va 5,7%. Néu giéi han ndng do cuc dai cia Hz con sot lai
trén duong nap 1a 1% thi ti 1¢ HHO/khong khi khong vuot qua
4,75%, 4,5% va 4% twong tmg v6i ap suit phun HHO lan luot 1
3000Pa, 1000Pa va 500Pa. Vi ti 1¢ HHO/khong khi nho hon 4%,
khi 4p suit phun HHO thay dbi tir 500Pa dén 4000Pa thi hé s6
trong dwong ctia hdn hop (f) trung binh con sét lai trén duong
nap dat khoang 0,003, néng d6 Hz trung binh con s6t lai trén
duong nap 14 0,03%. O tdc do dong co 7500v/ph, dé duy tri £=1
thi thoi diém phun xéng 14 80°TK, 78°TK va 75°TK tmg véi ti 18
HHO/khéng khi 14n luot 14 3,5%, 4,5% va 5,7%.

Tir khéa - HHO; Hydrogen; Phun HHO trén dudng nap; Xe gin
may sinh thai; Pong co xang-HHO

1. Gidi thi¢u

Dé thuc hién 16 trinh Net Zero, nudce ta cling nhu cac
quéc gia trén thé gidi da cong bd chién lwoc chuyén ddi
ning lugng trong tat ca cac nganh kinh té. Trong linh vuc
giao thong van tai, Viét Nam da dat ra 16 trinh dén nam
2040 dimg ding ky 6 t6 moi chay bang nhién liéu hoa
thach va dén nam 2050, tat ca 6 t6 phai chay bang dién
hay ning luong tai tao. Viéc chuyén ddi cac loai phwong
tién giao thong truyén thong thanh phuong tién giao thong
sinh thai mang ¥ nghia thiét thyc trong thuc hién 16 trinh
Net Zero. Céi tao dong co cua phuong ti¢n giao thong
sang sir dung nhién liu tai tao khé khan hon nhiéu so vé6i
cai tao dong co tinh tai vi ché do cong tc ctia no thudng
xuyén thay ddi [1].

Dbi véi cac loai nhién lidu khi, k¥ thuat cung ce‘ip nhién
li¢u dung phé bién 1a sir dung bo tao hdn hop véi hong
ventury. Bé dong co co thé lam viéc on dinh, ngudi ta phai
duy tri hdn hop tuong dbi giau, hé sb trong dwong nam
trong khoang 1,2 t6i 1,3 [2] voi van cung cap nhién liéu
chan khong kidu mang [3]. V6i cong nghé ndy, ching ta
phai chdp nhén hé sb tuong dwong cua hon hop duoc diéu
chinh trong mét dai rong, khong ddm bao dugc thanh phén
hdn hop tdi wu cho tat ca cac ché do cong tac cua dong co.
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Pé cai thién duong ddc tinh cung cép nhién liéu, mot sd
giai phap diéu chinh luong nhién liéu cung cép cho mdi chu
trinh da duoc dé xuét [4], [5]. Véi su phat trién cua cac hé
thng thong minh, nhidu giai phap kiém soat hé s6 tuong
duong cua hdn hop da duge dé xuat [6-10].

Trong thyc té dén nay chua c6 mot loai nhién liéu tai
tao ndo c6 kha ning thay thé hoan toan nhién liéu hoa
thach. Viéc sir dung nhién liéu tai tao dé hd trg nhién liéu
hoéa thach dugc xem 1a budc trung gian can thiét dé giam
dan sy phu thudc vao nhién lidu truyén thong. Trong cac
loai nhién li€u tai tao thi hydrogen la nhién liéu dodi dao
va bén viing nhat. Hydrogen xanh nhan duoc tir dién phan
nude bang nang lugng tai tao. Khi khong tach riéng Hz va
O3 ctia qua trinh dién phan nudce ta nhan dugc HHO. Khi
bd sung HHO vao biogas thi tinh chat qua trinh chay dwoc
cai thién lam tang cong chi thi chu trinh cta dong co [11].

Tuy nhién, khi bd sung hydrogen hay HHO vao nhién
liéu truyén thong thi ndng dd NOx trong khi thai ting do
tang nhiét do chay [12-15]. Mat khéc, d6i vdi dong co st
dung nhién li€u c6 chtra hydrogen, ddc biét 1a HHO thi
ngoai yéu cau vé on dinh hé sb tuong duong, hé thdng cung
cép nhién liéu cin dam bao khong dé sot lai trén duong nap
ham luong hydrogen du 16n dé c6 thé gay ra hién trong nd
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nguoc [16- 17] Hydrogen rat d& bén lira, co gidi han chay
rong hon rét nhiéu so v&i cac loai nhién liéu truyén thong.
Diéu nay gitp cai thién qué trinh chay nhung dt ra nhiing
thach thirc d6i v6i hé théng nap nhién li¢u. Mot s6 cong
trinh nghién ctru vé cung cap bo sung HHO cho dong co
tinh tai danh lira cudng birc chay bang biogas di dugc thuc
hién trong cong trinh [18-19]. HHO dugc hoa tron véi
biogas va dugc cung cap qua mot voi phun bang phuong
phap hat. Do dong co tinh tai lam viéc & mot ché do tai va
ché @6 téc do 6n dinh, ti 16 HHO/biogas chi dimg & mirc
thip nén chua danh gia dwoc sy bat cap khi xay ra hién
tugng nd nguoc trén dudng nap.

Trong cbng trinh nay ching tdi nghién ctru mdé phong
qua trinh cung cép bd sung HHO kiéu hut va kiéu phun cho
dong co xe gan may Honda Lead chay bang xang. Muc dich
cua nghién ctru la danh gia tinh kha thi cta cac giai phap
cong nghé co thé s dung de cung cap HHO cho dong co
Xe gan may. Nghién ciru tiép can trén khia canh xac dinh
nong do Ha con sot lai trén duong nap sau mdi chu trinh
nham x4c dinh cac thong s6 co ban phi hop cua hé thong
cung cép nhién liéu HHO.

2. M phéng qua trinh cung cip nhién li¢u khi

Mo phong duoc thyuc hién trén dong co xe gin may
Honda Lead c6 duong kinh xi lanh 50mm, hanh trinh
piston 55mm, ti s6 nén 9:1. Pdng co phat cong sudt 6,4kW
& tbe d6 7500v/ph. Pudng nap dong co dugce lap thém voi
phun dudng kinh 5Smm dé cung cip HHO kiéu phun diéu
khién dién tir. Trong truong hop cung cidp HHO kiéu hit,
dudng nap duoc lap thém mot hong ventury voi voi phun
duoc dat tai tiét dién hep nhét cua hong.

180°TK

Hinh 1. Chia ludi khéng gian tinh todn va mdt cdt doc xi lanh
Khéng gian tinh toan gdm duong nap, budng chay va
xi lanh. Thé tich xi lanh thay d6i nén dwoc ap dung kiéu
chia luéi dong. Hinh 1 gidi thiéu khong gian tinh toan ¢ vi
tri 0°TK, 180°TK va mit cit doc xi lanh & vi tri 90°TK.
Mb phong duge thuc hién nhd phan mém Ansys Fluent
2021R1. Trong qua trinh nap, moi chit khong dién ra phan
mg nén Mo hinh Species Transport dugc ap dung. Moi
chat gom xing (CgH1s<is0>), Ha, Oz va Na. Tai dau duong
ong nap chi c6 khong khi. Tai dau voi phun nhién liéu khi
chi ¢6 HHO (2/3 Hz va 1/3 0y). Qué trinh phun, bdc hoi
xang trudc cira nap duoc mo phong qua moé hinh tia phun
hinh cén tich hop trong Ansys Fluent.
Qua trinh tinh toan dugc thuc hién & ché do toc do 16n
nhit (7500v/ph) va tdc d6 gia dinh nho nhat (3000v/ph).
Hinh 2 gi6i thiéu dién bién theo goc quay truc khuyu
clia qué trinh tao hdn hgp bang phwong phap phun xing
va phun HHO trén duong nap dong co nghién clru. Voi
phun xing bt ddu md ¢ 25°TK con voi phun HHO bit

dau mé ¢ 30°TK. Khi khdng khi hat vao xi lanh thi nhién
lidu bi ép vé phia dinh duong nap. Vao khoang cudi ky
nap, ving hdn hop dam tap trung vé phia thanh xi lanh
dbi dién voi xt pap nap. Nhitng hat nhién liéu xing chua
kip bdc hoi duge hit vao xi lanh sau, tao nén ving nhién
liéu dam trén dinh budng chay. Khi bat dau ky nén, hon
hop bi day nguoc 1én dinh budng chay, ving hon hop dam
chuyén sang thanh xi lanh cung phia véi xa pap nap. Cudi
qué trinh nén, bd phan nhién li¢u bdc hoi sau tao nén mot
vung hoi ddm trén dinh buf)ng chay, viing hén hop hoi
nhat ndm vé phia nira buong chdy c6 chira xu pap nap.
Trong diéu kién cung cip nhién liéu nay, cudi qua trinh
nén nhién liéu hiu nhu duoc hat hét vao xi lanh. Diéu nay
¢ y nghia quan trong d6i voi dong co c6 st dung nhién
liéu HHO.
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Hinh 2. Dién bién quda trinh tao hén hop khi phun xing va
phun HHO trén dwong nap dong co Honda Lead (n=7500v/ph)

3. Két qua va binh luin
3.1. Cung cip HHO kiéu hut

| HHO vao
—
a

Hinh 3. So d6 van cung cap HHO kiéu hiit chdn khéng

HHO ra
—

-

Cung cdp HHO vao dudng nap dong co kiéu hat duogc
thuc hién nh¢ van hat chan khéng (Hinh 3). Khi luc hat
chan khong tai hong ventury 16n hon luc céang cua 16 xo
van chan khong thi van mo, mot lwugng HHO di vao duong
nap. Do vay, thoi gian dong, mo van chan khong phu
thugc vao ap suit tai hong ventury. P9 chan khong nay
phu thudc vao ché do tai, toc d6 dong co, khong chu dong
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kiém soat dugc. Hinh 4a va Hinh 4b gi6i thi¢u bién thién
ap suat tinh tai hong ventury ¢ toc do 3000v/ph va
7500v/ph khi khéng cung cap HHO va khi cung cap
HHO.
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Hinh 4. Bién thién dp sudt tinh tai hong ventury theo goc quay
truc khuyu khi khong cung cap HHO a) va khi cung cap HHO b)

Hinh 4a cho théy, d6 chan khong tai hong dat cuc dai
35000Pa khi téc d6 dong co 7500v/ph nhung chi dat
15000Pa ¢ toc do dong co 3000v/ph. Néu thiét ké van chan
khong mé véi ap suit chan khong 10000Pa thi van s& mo
trong khoang 60°TK dén 130°TK khi dong co chay ¢ tdc
d6 3000v/ph. Cung thiét ké nay, van cung cip HHO s& mé&
trong khoang 30°TK dén 180°TK khi dong co chay & tdc
d6 7500v/ph. Do thoi gian mé van cung cap HHO kéo dai
khi ting toc do dong co nén lugng HHO khéng hut hét vao
xi lanh 1am mat kiém so4t thanh phan hdn hop theo tdc do
déng co. Mat khac, do HHO con sét lai trén duong nap nén
rt dé gay ra hién tugng nd ngugc.

Khi HHO bét dau dugc hut vao hong ventury thi do
chéan khong tai hong giam (Hinh 4b). Do d6, néu luc cing
10 x0 ctia van 16n hon lyc hit chan khdng sau khi da giam
thi van s& m¢& khong lién tuc.

Dé dat dugc ti 18 HHO/khong khi 2,4% va ¢=1 vao cubi
ky nén thi voi phun xang mé trong khoang 25°TK-85°TK,
van chan khong gia dinh m¢ trong khoang 60°TK-150°TK
trong trudng hop cung cdp HHO kiéu hut qua voi phun dat
tai hong ventury. Hinh 5a biéu dién cac duong dong mirc
ndng d6 xang, Ha va ¢ tai 30°TK trude DCT va 20°TK sau
DCT. Ta thiy, cudi ky nén nhién lidu xing hau nhu dugc
hat hét vao xi lanh. Tuy nhién, trén dudng nap con luu lai
mot ti 1€ 1én HHO khién cho hdn hop con sot lai trén duong
nap nim trong gidi han bbc chay. Khi mo xa pap nap, nhiét
d6 cao cua khi chay trong xi lanh ¢6 thé danh lira hon hop
nay va gy hién tugng nd ngugc. Trong qua trinh tao hdn
hop, do khong dién ra qua trinh chay nén nhiét do cua hdn

hop giam dan dén mot bo phén nhién liéu long khong bbc
hoi hét khi két thiic qua trinh nap. Cac hat nhién li¢u nay
tiép tuc boc hoi trong ky nén do nhiét do hdn hop ting.
Diéu nay thé hién qua su gia ting ndng do xing va ¢ vao
cudi qué trinh nén (Hinh 5b).
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Hinh 5. Buong dong mirc nong dg xang, Hava ¢ a),
bién thién ham lwong xang, HHO, ti so0 HHO/khéng khi va
¢ theo goc quay truc khuyu b) (cung cap HHO bang phirong
phéap hat, n=7500v/ph, pp=2000Pa)
Trén dong co thyc té khi dién ra qua trinh chay, nhiét
d6 duong nap va xi lanh tang gitip cho toan by nhién li¢u
long boc hoi hoan toan trong qué trinh nap.

Khi téc d6 dong co giam xudng 3000v/ph, khoang thoi
gian mo voi phun xang tir 30°TK- 90°TK, thoi gian ma voi
phun HHO tir 60°TK- 90°TK. Trong diéu kién nay, hé sd
tuong duong cubi qua trinh nén dat duge 1a ¢=1, ti 1¢
HHO/khong khi dat 2,6% (Hinh 6b). Tuy goc mé voi phun
HHO d3 giam gan 50% so v6i truong hop n=7500v/ph
nhung cudi qué trinh nén, ham lugng HHO con sét lai
truong dudng nap rat cao (Hinh 6a).

Nhu véy, viéc cung cip HHO bang phuong phap hut
truyén thong khong phit hop vi ludn ludn con st mot lugng
HHO trén duong nap. Vi vay, dé dong co lam viéc an toan
va hidu qua, can nghién ciru giai phap phun HHO.
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Hinh 6. Puong dong mirc nong dg xang, Ha Va ¢ a), bién thién
ham lwong xang, HHO, ti sof HHO/khong khi va ¢ theo goc quay
truc khuyu b), (cung cap HHO bang phwong phap hiit,
n=3000v/ph, pp=2000Pa)

3.2. Cung cip HHO kiéu phun

Hinh 7a giéi thiéu dudng ddng muc cua ndng do xang,
Ha va hé s0 trong duong ¢ ¢ cac vi tri 300°TK, 330°TK va
360°TK khi cung cap HHO kiéu phun. Voi phun xang mo
trong khoang 25°TK-71°TK; voi phun HHO mé trong
khoang 20°TK-65°TK. Khéac véi truong hop cung cép
nhién li¢u kiéu hut, ching ta thay khi phun HHO, ngay ca
khi ti 1¢ HHO/khong khi dat 3,4%, cudi qua trinh nap hau
nhu khong con nhién ligu sot lai trén duong nap.

Khi cung cép nhién lidu kiéu phun, ham lugng HHO
cling nhu ti 16 HHO/khong khi ban déu ting 1én dén mot
gia tri cuc dai 10i sau d6 giam dan dén gia tri 6n dinh (Hinh
7b). Piéu nay 1a do ban dau lugng khong khi trong xi lanh
con it nhung lugng HHO phun vao nhiéu lam ting ham
Iugng HHO. Sau do6 khi lugng khong khi hat vao xi lanh
nhiéu hon thi ham lugng HHO ciing nhu ti 16 HHO/khong
khi giam dan. Khi két thic qué trinh phun HHO thi ham
luong ciia no ciing nhu ti 16 HHO/khong khi dat gia tri 6n
dinh. Bién thién néng do xang va hé s6 trong duong trong
trudong hgp cung cap HHO bang phuong phap phun ciing
twong tu nhu truong hop cung cap HHO kiéu hut.
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Hinh 7. Puong dong mikc nong dg xing, HaVa ¢ a), bién thién
ham heong xing, HHO, ti s6 HHO/khéng khi va ¢ theo géc quay
truc khuyu b), (cung cdp HHO bang phirong phép phun,
n=3000v/ph, pp=5000Pa, VP-HHO: 20°TK-65°TK,
VP-xdng: 25°TK-71°TK)
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Hinh 8. Puong dong mikc nong dg xing, HaVa ¢ a), bién thién
ham heong xdng, HHO, ti s6 HHO/khéng khi va ¢ theo géc quay
truc khuyu b) (cung cap HHO bdng phwong phdp phun,
n=3000v/ph, pp=5000Pa, VP-HHO: 20°TK-75°TK,
VP-xdng: 25°TK-71°TK)
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Khi tang ti 1€ HHO/khong khi 1én 4% (Hinh 8b) thi trén
duodng nap bat dau xuat hién luong HHO con sot lai (Hinh
8a). Trong truong hgp nay, voi phun xang mo trong khoang
25°TK-71°TK; voi phun HHO mé trong khoang 20°TK-
75°TK. Trén thuc té thi trong HHO da c6 chtra O voi ti 1€
chay hoan toan 1y thuyét nén no khong can khong khi dé
hinh thanh hdn hop chay. Khi ting ham lwong HHO thi
lugng khong khi nap vao xi lanh gidm vi vay luong phun
xdng giam dé dam bao ciing hé sb tvong duong cho trudc.
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Hinh 9. Puong dong mikc nong dg xing, HaVa ¢ a), bién thién
ham lwong xang, HHO, t sﬁ' HHO/khéng khiva ¢ theo goc quay
truc khuyu b), (cung cap HHO bang phwong phdp phun,
n=7500v/ph, pp=5000Pa, VP-HHO: 20°TK-80°TK,
VP-xdng: 25°TK-105°TK)

Céc Hinh 9, Hinh 10 va Hinh 11 gi6i thiéu két qua mo
phong qua trinh hinh thanh hdn hop ctia dong co khi cung
cAp HHO kiéu phun véi ti 16 HHO/khong khi 1an luot 1a
3,5%, 4,5% va 5,7%. Pong co chay & téc do cuc dai
7500v/ph, 4p suat phun HHO 1a 5000Pa. Két qua cho thiy,
khi tang ham lugng HHO thi thoi gian phun kéo dai, thoi
diém két thuc phun mudn nén ham luong HHO ciing nhu
ti 16 HHO/khong khi chi giam nhe roi dat gié tri 6n dinh khi
két thic qua trinh phun. Bién thién ham lugng xang va
¢ theo goc quay truc khuyu theo cung qui luét, khong bi
anh hudng boi sy thay d6i ham lugng HHO (Hinh 9b, Hinh
10b va Hinh 11b). So sanh cac Hinh 9a, Hinh 10a va Hinh
11a cho thay khi ham lugng HHO tang thi ndng 6 HHO
con sot lai trén duong nap cang tang. Do do, vi mot hé
thong cung cép nhién liéu cho trudc thi ham lugng HHO
cung cp cho dong co co mot gisi han dé dam bao cho dong
co hoat dong binh thudng.
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Hinh 10. Duong dong mirc nong dé xdng, Ha VA ¢ a), bién thién
ham lwong xang, HHO, ti s6 HHO/khéng khi va ¢ theo goc quay
truc khuyu b) (cung cdp HHO bang phwong phdp phun,
n=7500v/ph, pp=5000Pa, VP-HHO: 20°TK-100°TK,
VP-xang: 25°TK-103°TK)
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Hinh 11. Puong déng mirc nong dg xang, Hz2 VA ¢ a), bién thién
ham luong xang, HHO, ti s,oA’ HHO/khong khi va ¢ theo g6c quay
truc khuyu b), (cung cap HHO bang phwong phap phun,
n=7500v/ph, pp=5000Pa, VP-HHO: 20°TK-120°TK,
VP-xdng: 25°TK-100°TK)

Céc két qua nghién ciru trén day cho thdy, khi toc do
dong co thay doi tir 3000v/ph Ién 7500v/ph, véi ap suat
phun 5000Pa thi ndng d6 cuc dai ciia Ha con sot lai trén
duong nap sau khi qua trinh nap két thac 1a 0,2% tmg voi
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ti 16 HHO/khong khi cung cép vao dong co 4,5%. Nong do
H> con sot lai trén duong nap ting 1én 1,3% khi ti 1€
HHO/khéng khi dat 5,7%. Khi tang ti 16 HHO/khong khi
thi lwong xdng nap vao xi lanh giam dé giit nguyén hé sb
tuong dwong cho trudc. Két qua mé phong trén cac Hinh
9, Hinh 10 va Hinh 11 cho thiy, dé duy tri hé s6 twong
duong ctia hdn hop ¢p=1 thi thoi diém phun xang 1a 80°TK,
78°TK va 75°TK tng véi ti 18 HHO/khong khi 1an Tuot 14
3,5%, 4,5% va 5,7%.

3.3. Anh hwong ciia dp suit phun HHO

Hinh 12a, Hinh 12b va Hinh 12¢ biéu dién duong dong
mirc ndng d6 Hy trong xi lanh va dudng nap dong co tai vi
tri 240°TK. Vi mot ap suat phun cho trude thi nong d6 Ha
con sot lai trén duong nap cang tang khi ti 1&¢ HHO/khong
khi cang 16n. Piéu nay 1a do khi ting ham lugng HHO thi
qua trinh phun kéo dai lam ting luwong Ha khong hut hét
vao xi lanh cudi qua trinh nap. Mt khac khi ap sudt phun
HHO tang thi ti 16 HHO/khong khi ting v6i cung mot ham
lugng Ha con sot lai trén dudng nap.

Pp=500Pa

HHO/air=4,55% i HHO/air=5,08%

b)

pp=3000 Pa

S e e

J HHO/air=3,43% HHO/air=3,94% ) HHO/air=4,64% HHO/air=5,26%

L

c)
Hinh 12. Anh hudng cua dp sudt phun HHO dén phan bé
nong do Hz trén mat cat doc dong co theo ti so HHO/khong khi

8
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H‘In‘h 13. Anh huéng ciia dp sudt phun HHO dén bién thién
nong do Hz cyc dai con sot lai trén dwong nap theo ti 1¢
HHO/khdng khi

Hinh 13 giéi thiéu anh hudng ciia p suat phun dén bién
thién néng d6 Ha cuc dai con sot lai trén duong nap theo ti
1¢ HHO/khong khi. Ching ta thdy khi 4p suat phun HHO
bé thi néng d6 H> cuc dai con sot lai trén dudong nap tang
rat nhanh theo ti 16 HHO/khong khi nap vao xi lanh. Néu
liy ndng d6 cuc dai Hp gioi han 1% thi ti 1¢ HHO/khong
khi khong vuot qué 4,75%, 4,5% va 4% lan luot twong ing
v6i ap suat phun HHO 3000Pa, 1000Pa va 500Pa.

HHO/air=3,5%

., Vi -,
L = " A=

J Pp=4000Pa

ViV
v i}

; pp=3000Pa

‘ pp=1000Pa

(
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Hinh 14. Phdn b6 néng dg Ha trén dwong nap va trong xi lanh
dong co o vi tri goc quay truc khuyu 240°TK khi ti I¢
HHO/khong khi=3,5%

Két qua tinh todn mo phong trén Hinh 14 cho thdy voi
ti s HHO/khong khi=3,5% thi sy khac biét vé ham lugng
H, con s6t lai trén duong nap khong khac biét nhau nhidu.
Heé s6 twong dwong cta hdn hop trung binh con sét lai trén
dudng nap chi dat khoang 0,003, ndng d6 H, trung binh
con sot lai trén duong nap 1a 0,03%. Ti 1¢ nay rat thap, kho
xay ra hién twong nd nguoc.

Nhu vay, khi chon ti 1&¢ HHO/khong khi nhé hon 4% thi
chung ta c6 thé chon 4p sudt phun HHO & muc t6i thiéu
khoang 500Pa dé d¢am bao an toan cho hé thong san xuat
va cung cap HHO.

3.4. Gidi phap ky thudt phun HHO

Trén co so két qua nghién ctru mé phong trén day chung
ta co thé ché tao mot bo ECU-HHO chuyén biét dé cung cip
HHO cho dong co xe gin may Honda Lead. Hinh 15 13 so
dd mach diéu khién voi phun HHO. ECU-HHO sir dung vi
diéu khién Arduino két ndi tin hiéu véi ECU diéu khién voi
phun xidng cua dong co. Tin hi€u voi phun xdng dugc st
dung nhu tin hiéu du vao cia ECU-HHO. Thoi diém bét
dau nhic voi phun xang dugc ding lam gdc thoi diém bit
dau nhic voi phun HHO. Ddng thoi tin hiéu voi phun xing
cling dugc str dung dé xac dinh téc do dong co. Trén Hinh
15, tin hiéu voi phun xidng thong qua mo-dun cach ly quang
PC817 duoc dua vao chan D3 cua vi diéu khién. Chuwong
trinh cai dat trong vi diéu khién s& tinh toan tdc do dong co,
thoi gian phun HHO va gtri tin hiéu diéu khién qua chan D7,
thdng qua mosfet, dén voi phun HHO. Ti 16 HHO/khong khi
dugc diéu chinh nho bién tré théng qua chan A0 cua vi didu
khién. Céc thong sé can thiét dé theo doi qua trinh phun
HHO nhu tc d6 dong co, ti 18 HHO/khong khi, thoi gian
phun duogc hién thi trén man hinh LCD.

¢

Cachly
e quang

-— PC817
Masfet
i »
| o
s00a |

= =
ARDUING Vidi phun
l +5v GND AU AS xing

Vi phun | Bién tre T' o
HHO F;_/J/ 1
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Hinh 15. So dé mach diéu khién voi phun HHO

Hinh 16 gidi thiéu anh chup bo phu kién san xuit HHO
va ECU diéu khién viéc cung cap HHO hd tro dong co xe
gan may Honda Lead. ‘Toan by hé théng nhién liéu b6 sung
nay dugc dat trong cdp xe. Bo san xuat HHO 1a bo dién
phan nudc kiéu kho, su dung dung dich NaOH 20g/l.
Nguon dién cung cip cho binh dién phan lay tir Ac quy cua
xe. Ac quy duoc nap dién mot phan tir may phat dién sin
¢6 trén xe va mot phan tir may phat dién tai sinh dugc lap
vao banh trude ciia xe dé thu hdi ning lugng phanh.
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Hinh 16. Anh chup hé théng sin sinh HHO va ECU diéu khién
phun HHO #rén dwong nap déong co Honda Lead

4. Két luan

Két qua nghién ctru trén day cho phép rat ra duoc
nhitng két luan sau:

- HHO rat d& bén lira, c6 gii han chay rong nén hé thong
nap can dam bao HHO duogc hit hét vao xi lanh dé tranh xay
ra hién twong nd nguoc. Hé théng nap kiéu hut qua van chan
khong truyén thong khéng dam bao dugce yéu cdu nay. Trong
moi ché do van hanh cua dong co déu c6 mot bd phén HHO
sau khi ra khdi voi phun con sot lai trén dudng nap.

- Khi cung cip HHO béng phuong phép phun thi ndng do
cuc dai ctia thanh phﬁn chét chay duoc trong HHO 1a H, con
st lai trén dudng nap phu thudc vao &p suit phun va ti 18
HHO/khéng khi. O téc d6 dong co 7500v/ph, véi ap sudt phun
5000Pa thi néng do cuc dai cua Hp con sot lai trén duong nap
sau khi qua trinh nap két thuc 1a 0,2% va 1,3% tng voi ti 1¢
HHO/khong khi cung cap vao dong co 4,5% va 5,7%.

- Khi tang ti 1¢ HHO/khong khi thi lugng xang nap vao xi
lanh giam dé gitr nguyén hé so tuong duong cho trude. O toc
do dong co 7500v/ph, dé duy tri hé sb tuong duong ciia hdn
hop ¢=1 thi thoi diém phun xing 14 80°TK, 78°TK va 75°TK
{mg véi ti 18 HHO/khong khi lan luot 1a 3,5%, 4,5% va 5,7%.

- Khi 4p suit phun HHO tir 500Pa dén 3000Pa thi nong
d6 Hz cyc dai con sot lai trén duong nap tang rat nhanh theo
ti 16 HHO/khong khi nap vao xi lanh. Néu lay nong d6 cuc
dai Hy gidi han 1% thi ti 1€ HHO/khong khi khong vuot qua
4,75%, 4,5% va 4% lan lugt twong mg véi ap suat phun
HHO 3000Pa, 1000Pa va 500Pa.

- Vi ti 1€ HHO/khong khi nhé hon 4% thi anh hudéng
clia 4p sudt phun dén ndng d6 cuc dai ciia Hz con sot lai trén
duodng nap khong dang ké. Khi 4p sudt phun HHO thay déi
tir 500Pa dén 4000Pa thi hé sé twong duong cta hdn hop
trung binh con s6t lai trén duong nap chi dat khoang 0,003,
n@)ng d6 Hp trung binh con s6t lai trén duong nap 1a 0,03%.

Loi cdm on: Cong trinh nay dugc thuc hién nho tai trg cla
Bo Gi4o duc va DPao tao thong qua dé tai "B diéu khién thong
minh cho dong co st dung nhién liéu khi linh hoat trong hé
thong néng lirong tdi tao lai", ma s6 B2024-DNA.12.
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