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TOM TAT

B6 sung HHO vao xang 1a mot giai phap hiéu qua dé cai thién
qué trinh chay va giam phat thai khi nha kinh cua dong co xe
gan may. Khi chuyén tir nhién liéu xing sang xang-HHO véi
dr=0,04, cong suat dong co ting 2,5% & n=5000 vong/phit va
tang 8% & n=7500 vong/phit, ndng do CO trong khi thai dong
co giam khoang 8,5%, con ndong do NOy ting binh quan 25%
so voi khi dong co chay bang xang. Khi tbc do dong co giam
tir 7500 vong/phit xuéng 5000 vong/phit thi phat thai NO,
tang 70% ddi véi nhién liéu xing va tang 20% ddi v6i nhién
liéu xang-HHO v&i ¢u=0,04. O ché d6 day tai va n=7500
vong/phiit, mirc do phat thai CO, giam 13,5% khi bo sung HHO

Xe gin mdy hybrid.

vao xang voi ¢r=0,08 so vai khi dong co chay bang xang.

1. GIOI THIEU

Hoi nghi thuong dinh vé bién d6i khi hau
COP29 dién ra tai Baku, Azerbaijan, thang 11
nam 2024 tiép tuc kéu goi toan thé gidi hop tac
giam phét thai khi nha kinh (GHG) nham han
ché muc ting nhiét do khi quyén dudi 2°C vao
cudi thé ky nay so voi thoi ky tién cong nghiép
theo thoa thuan Paris. bé dat dugc muc ti€u nay,
murc phat thai rong khi nha kinh can giam vé 0
vao nam 2050 so véi thoi ky tién cong nghiép.
Phat thai khi nha kinh ctia nganh giao thong van
tai chiém ty trong rat 16n. Nhidu nudc trén thé
gidi, trong do c6 Viét Nam, da dat 16 trinh ding
san xudt, sir dung phuong tién giao théng chay
béng nhién li€u hoa thach trudc nam 2050. Do
d6, viéc chuyén d6i nang lugng cho phuong tién
giao thong da thu hat su quan tam cua cac nha

nghién ciru va cac nha san xuat 0 to trén toan
thé gidi.

Xe may la phuong tién giao thong cé nhan
phd bién nhat & nhiéu qudc gia dang phat trién.
Viét Nam hién c6 hon 72 tri¢u xe may dang luu
hanh, trd thanh qudc gia c6 s6 luong xe may 16n
tht hai trong khu vuc ASEAN, chi sau
Indonesia-quéc gia co s6 lwong xe may 16n nhét
thé gi6i véi 125 triéu chiéc (www.24h.com.vn,
2023). Viéc chuyén doi xe may chay xing sang
xe may dién phu thudc nhiéu vao cong nghé luu
trit nang lwong va phat trién co s ha tang. Vi
vay, nghién ctru giam phat thai khi nha kinh tur
xe may truyén thong bang cach st dung nhién
lidu tai tao 1a can thiét trudc khi chuyén ddi sang
sir dung hoan toan bang niang lugng dién.
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Trong cac loai nhién li¢u tai tao thi
hydrogen dugc coi 1a mot loai nhién li¢u ly
tuong vi nd khong chia carbon, va san pham
chinh cta qua trinh chay 1a hoi nudc (M. Kosar,
B. Ozdalyan, and M. B. Celik, 2011). Hydrogen
c6 nhiét do tu chay cao (576°C), cho phép tang
ty s6 nén trong dong co danh lira cudng bic,
nhd d6 ting hiéu suat nhiét va giam phat thai 6
nhiém (S. Lee, C. Park, S. Park, and C. Kim,
2013). Tuy nhién, vi¢c luu trit hydrogen trén
cac phuong tién giao thong van 1a mot thach
thure 16n. Hydrogen ¢6 mat d§ nang luong theo
thé tich thip va kho hoa long nén doi hoi cac
thiét bi luu trit chuyén dung. Dbi voi ting dung
trén 6 t0, hydrogen thudng phai dugc nén trong
binh chura & 4p suét 700 bar, dé dat duoc pham
vi hoat dong twong dwong vdi 6 t6 truyén thong.
Viée tich hgp mdt bo dién phan nudc dé san
xuit hydrogen truc tiép trén 6 t6 khong co loi
vé mat kinh té (C. M. White, R. R. Steeper, and A.
E. Lutz , 2006). Do d6, viéc sit dung HHO da
thu hut sy chu y ngay cang tang cua gioi khoa
hoc trong nhitng nam gan day (F. Ma, Y. Wang
2007 & 2008). HHO 1a hdn hop gém 2/3
hydrogen va 1/3 oxygen theo thé tich. Vi vay
binh dién phan HHO don gian va ré tién hon
binh dién phan hydrogen.

HHO c¢6 thé dugc si dung két hop vai
nhién liéu truyén théng trong dong co dbt trong
nham cai thién hiéu suit va giam phat thai 6
nhiém méi truong (Rajasekaran T, 2015 & C. Ji
and S. Wang, 2010). Trén xe may, HHO duoc
san xuét bai bo dién phan nudc va dugc dua vao
dudng nap cua dong co. Ngudn dién cung cip
cho bd dién phan duoc diéu chinh dé dam bao
lwu lwong HHO 6n dinh, phu hop véi ché do tai
ciia dong co. Khac véi hydrogen, HHO 13 hon
hop nd nén nod khong dugc luu trit. Bo dién
phan HHO hoat dong khi dong co chay va
ngimg khi dong co tat. Thiét bi san xuat HHO

¢6 kich thudc nho gon, ré tién va c6 thé tich hop
vao xe may, khic phuc dugc cac nhuoc diém
lién quan dén luu trir hydrogen trén xe gan may.

Céc nghién ctru gan day cho thay hiéu qua
13 rét ctia viée bd sung HHO vao xing cua dong
co xe gin may. Sudarmanta va cong sy (2016)
da tién hanh nghién ctru thuc nghiém b6 sung
HHO vao xing trén dong co xe may 150cc. Két
qua cho thdy muc tiéu thu nhién liéu cu thé
giam déang ké va hiéu suit dong co dugc cai
thién & cac ché do tai khac nhau. Hung va cong
su (2020) da nghién ctlru tdc dong cua vi¢c bod
sung 10% HHO vao xdng va quan sat thay
nhimg cai thién dang ké vé hiéu suat dong co va
giam phat thai 6 nhiém. HHO c6 loi thé dic biét
d6i voi dong co xe may toc do cao. Theo
Setyono va cong su (2020), viéc bod sung khi
HHO cai thién céc dac tinh chay ctua dong co
dic biét ¢ toe do tir 4000 dén 9000 vong/phiit.
Arjun va cong sy (2019) tong hop cac nghién
ctru thyc nghiém va rit ra rang HHO mang lai
hi€u qua tich cyc trong viéc cai thién hi¢u suét
nhién liéu va gidm khi thai & cac dong co nho.
Nabil va cong sy (2019) d nhan manh tinh kha
thi cta viéc tich hop binh dién phdn HHO nho
gon trong xe may, va xem day la gidi phap ly
tuong dé tmg dung hydrogen trén phuong tién
giao thong. Kultsum va cong su (2024) da
ching minh tinh thyuc tién cla viéc st dung khi
HHO trén xe gan may nho thiét ké nho gon cua
binh dién phan HHO.

Nhin chung, viéc bd sung HHO vao nguyén
liéu truyén théng c6 thé cai thién hiéu suit dong
co va giam phat thai 6 nhiém so véi khi sir dung
xang. Phan 16n cac nghién ctiru da cong b lién
quan dén HHO thuong chi dé cap dén phat thai
CO, HC va NOx. Rt it cong trinh phan tich toan
dién vé viéc giam phat thai CO, khi lam giau
nhién liéu truyén théng bang HHO. Trong
nghién ctru nay, chung toi gidi thidu két qua
nghién ctru mé phong va thuc nghiém vé tinh
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ning va phat thai 6 nhiém cua dong co xe gin
may khi bo sung HHO vao xiang. HHO dugc san
xuét tir mot bo dién phan nudc dang kho duoc
lap dat trén xe may. Muc tiéu ciia nghién ctru
nay 1a dé xuit mot giai phap ky thuat dé chuyén
d6i xe may truyén thong thanh phuong tién phat
thai carbon thap, qua d6 gop phan thuc hién 10
trinh net-zero & cac nudc dang phat trién.

2. PHUONG PHAP VA POI TUQNG
NGHIEN CcUU

Nghién ctru duoc thuc hién bang mo phong
két h0’p v6i thue nghiém M6 phong duogc thyce
hién bang phan mem L Ansys Fluent. Khong gian
tinh toan bao gdm 6ng nap, budng ddt va xi-
lanh. Viéc thiét 1ap mo hinh tinh toan qua trinh
nap va qué trinh chay cta dong co da dugc dé
cap dén trong cac cong trinh (Bui Van Ga, 2019
&2024). Ludi dong dugce ap dung trong khong
gian xi-lanh do thé tich thay d6i. Cac diéu kién
bién bao gém ap suit, nhiét do va thanh phan
hdn hop khi tai ctra vao cua dng nap va tai voi
phun nhién liéu HHO. Hién tuong rdi trong hon
hop khi duoc mo phong bang mé hinh k-, Cac
san pham chay chinh dugc xac dinh dya trén
can bang nhiét dong hoa hoc bang mé hinh chay
Partially Premixed Combustion.

Nghién ctru thue nghiém dugc tién hanh trén
bang thir cong sut xe gin may vai cac thiét bi
do cong suat va phan tich khi thai. Trong cong
trinh ndy chung t6i chi gidi han ddi sanh két qua
mo phong va thuc nghiém vé cong suit dong co
va phat thai khi nha kinh CO,.

Déi tugng nghién ciru ctia cong trinh nay 1a
xe gan may chay bang xing duoc b6 sung HHO
dé cai thién qua trinh chdy va nang cao hiéu qua
su dung nang lugong

Két qua mod phong duoc dbi sanh véi thuc
nghiém trén dong co xe may Honda Lead véi
duong kinh xi-lanh 50mm, hanh trinh piston
55mm va ty sd nén 9:1. Pong co cd cong suét
6,4kW tai 7500 vong/phut khi chay bang xang.

Khi chuyen dbi xe may nay dé chay bang G-
HHO, cau tric co ban cia dong co van dugc gitr
nguyén. Puong nap ctia dong co dugc trang bi
mot dng phun c6 dudng kinh Smm dé cung cép
HHO. Hinh la minh hoa so dd ciu tric cua xe
may Honda LEAD G-HHO dugc chuyén dbi tir
xe gan mdy chay xing thong thuong. HHO,
duoc tao ra boi bo dién phan nudce kiéu kho hoat
dong nhd bo accu 24 volt. Ban dau accu dugc
nap bang dién ludi. Trong qué trinh xe may hoat
d6ng accu dugc sac bd sung tir cong suét du cia
dong co dot trong va tir hé thong phanh tai sinh
tich hop & banh trudc ciia xe (Nguyén Lé Chau
Thanh, 2022&2024). V& mit nguyén ly day co
thé xem 13 mot mo hinh méi cua xe gan may
plug-in hybrid. Piém khac biét so v6i mo hinh
0 t6 plug-in hybrid la nang luong dién & day
dugc cung cip cho xe mot cach gian tlep thong
qua HHO chtr khéng cung cép truc tiép cho
dong co dién. Nho vy mo hinh nay don gian
hoa hé thong truyén dong cua xe plug-in hybrid
dé c6 thé ap dung trén xe gan may véi khong
gian rat han ché. Viéc cung ciAp HHO cho dong
co dugc thuc hién thong qua voi phun nhién li¢u
khi dugc didu khién boi ECU chuyén dung (Bui
Thi Minh T, 2023). ECU sir dung vi diéu khién
Arduino kich hoat béi tin hiéu diéu khién voi
phun xang. Thoi gian nhic voi phun HHO dugc
diéu chinh nho vi bién tré. B phu kién HHO
dugc dat trong cp xe.

Nang luong ctua xang va HHO vao dong co
duoc x4c dinh dua trén cac hé sb tuong duong
riéng phan ciia chung trong hdn hop. Hé sb
tuong duwong tong thé cua hdn hop, ky hiéu 1a
d, 1a tong ctia hé s6 twong dwong riéng phan ¢
(d6i véi xing) va ¢u (d6i véi HHO): d=dc+dn.
Nhién liéu xing bd sung HHO duoc ky hiéu 1a
G-HHO. Cong suét dong co va khi thai duoc do
thyc nghiém bang bang thir xe may Super Dyno
50L va may phan tich khi thai Si-CA 230-5N
DC (Hinh 1b). Hinh Ic 14 anh chup xe gin may
hybrid G-HHO cai tao tir xe Honda LEAD.
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1. Binh dién phan HHO, 2. Binh dung dich NaOH,
3. Binh chéng chdy nguoc, 4. Luu lugong ké,

5. Mach diéu khién, 6. Cam bién ap suét,

7. Binh 8n ap, 8. Van én ap, 9. Binh dém HHO,
10. Voi phun HHO, 11. Voi phun xang

(a)

(b) (©
Hinh 1. So db bd tri hé théng HHO trén xe gin may hybrid G-HHO (a); Thir nghiém xe gin may hybrid
G-HHO trén bang thir (b); Xe gin may hybrid G-HHO dugc cai tao tir xe Honda LEAD (c)



TAP CHI KHOA HOC VA CONG NGHE DAl HOC CONG NGHE PONG NAI

S6: 02-2025

3. KET QUA VA BINH LUAN
3.1. M6 phéng qua trinh nap xang-HHO
by
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Hinh 2. Bién thién duong ddng mirc ¢, du va ¢ theo goc quay truc khuyu (a); Bién thién dg, du, ¢ va
HHO/khéng khi theo goc quay truc khuyu (b); Bién thién ¢m,va ¢u por theo goc quay truc khuyu (c)

Hinh 2a trinh bay cac duong dong mic g,
on va ¢ trén mat cit doc cua xi lanh va 6ng nap
tai cac vi tri truc khuyu 40°TK, 100°TK,
200°TK va 330°TK. Két qua cho thdy hé sb
twong duong tong quéat cua hdn hop ¢ chu yéu
do xang tao ra. Trong qua trinh phun nhién li¢u,

hé s6 twong duong 16n tip trung tai voi phun
xang. Dén cudi qua trinh nap, xing gan nhu
hoan toan bay hoi, hoa trén vo1 Ha va khong khi
dé tao thanh hdn hop nhién liéu-khong khi. O
dau qua trinh nén, hdn hop trong xi lanh khong
ddng nhat, ving gan day xi lanh c6 hé s tuong
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duong cao hon. Trong qua trinh nén, chuyén
dong xoay cua dong khi ddy phan hdn hop giau
nay vé phia xu pap thai. Ving dinh budng chay,
noi b tri nén danh lira c6 hé sé tuong duong
tong quat xap xi bang 1. Diéu nay tao diéu kién
thuén loi cho qua trinh danh Iura.

Hinh 2b biéu dién bién thién dg, du, ¢ va
HHO/khéng khi theo goc quay truc khuyu. O
dau qua trinh nap, cac gia tri dg, dn va ¢ ting
1én dén gia tri cyc dai, sau d6 giam dan dén gia
tri 6n dinh. Piéu nay 1a do ban dau luong khong
khi trong xi lanh khong déng ké nén ti 1é nhién

li¢u/khong khi F/A cao. Trong qua trinh nap,
luong khong khi dugc hut vao xi lanh tang Ién,
nén gia tri F/A giam dan va dat gia tri on dinh
sau khi ngimg phun nhién liéu. Hé sé tuong
duong hydrogen-khong khi tai cong nap du_por,
thong s6 anh hudng dén hién tuong chay nguoc,
giam manh khi ngimg phun HHO. Pén khi xu
péap nap mé cho chu ky tiép theo, du_port khodng
0,01. Trong thiét ké hé thong cung cdp nhién
liéu hydrogen hay HHO, chung ta can dic biét
lru ¥ dén thong sb nay, dam bao gia tri ctia nd
khi m& xu pap nap cang nho cang tot dé dé
phong hién tuong chdy nguogc trén dudng nap.

3.2. Mo phéng qua trinh chdy nhién liéu xang-HHO
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khi dong co chay bang xing (a) va bang G-HHO véi ¢pu=0,04, dc =0,96 (b)
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Hinh 4. Anh huéng cua téc d6 dong co dén bién thién nhiét do khi trong xi lanh khi dong co chay bang
xang (a) va bang G-HHO véi ¢5=0,04, ¢ =0,96 (b)
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Hinh 3a, b biéu dién anh huéng cia tdc do
dong co dén bién thién 4p suét trong xi lanh va
noéng d6 NOx trong khi thai khi dong co chay
bang xing va bang G-HHO v&i ¢u=0,04. Goc
danh ltra sém toi wu ctia dong co thay d6i theo
toc do dong co. Trong tinh toan mo phong, goc
danh lora sém t6i wu duge chon 1a 22°TK,
25°TK va 28°TK twong tmg véi téc d6 dong co
5000 vong/phat, 6000 vong/phut va 7500
vong/phut. Trong cd hai truong hop dong co
chay bang xing va bang G- HHO, khi tbc @6
dong co tang, hé s6 nap giam do ton that ap suét
trong 6ng nap tang nén ap suat cuc dai giam.
Két qua mo phong cho thdy ciing ché d6 toc do,
khi bd sung HHO vao xing thi cong suit cuc
dai ctia dong co ting, dan dén tang cong chi thi
chu trinh. Mirc d6 cai thién cong suat dong co
khi chuyén tir nhién liéu xing sang nhién liéu
G-HHO phu thudc vao téc d6 dong co. Voi
dn=0,04, cong suat dong co ting 2,5% khi
n=5000 vong/phut va ting 8% khi n=7500
vong/phtt. Do d6, vi mot gia tri ¢u cho trudce,
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su cai thién cong suét dong co rod rét hon ¢ dai
tdc do cao. Piéu nay nhan manh hiéu qua cua
nhién lidu hydrogen dbi v6i cac dong co cao toc
do tdc d6 chay ctia nd cao hon nhiéu so voi cac
loai nhién liéu truyén thong.

Khi b6 sung HHO vao xing thi muc do
phat thai NOy ting ¢ cting ché do van hanh cia
dong co. Pidu nay 1a do HHO c6 nhiét d6 chay
cao hon xiang (Hinh 4a, b). Két qua mo phong
cho thay khi dong co chay bang G-HHO véi
dn=0,04 thi ndng do NOy trong khi thai ting
binh quan 25% so véi khi dong co chay bang
xang. Cuing mot loai nhién liéu, khi toc d6 dong
co tang thi phat thai NOx giam. Piéu nay 1a do
giam thoi gian hdn hop chéy ton tai trong moi
truong c6 nhiét do cao. Khi téc do dong co giam
tir 7500 vong/phut xuéng 5000 vong/phut thi
phat thai NOx ting 70% ddi voi nhién lidu xing
va tang 20% d6i v6i nhién liéu G-HHO voi
ou=0,04. Dleu nay cho thay HHO lam giam anh
huong cia toc do dong co dén phat thai NO.
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Hinh 5. Anh huéng cua téc d6 dong co‘dén bién thién ndng d6 CO trong khi thai khi dong co chay bang
xang (a) va bang G-HHO véi ¢u=0,04, ¢c =0,96 (b)

Hinh 5a, b giéi thiéu anh hudng ciia toc do
dong co dén bién thién néng d6 CO trong san
pham chay theo goc quay truc khuyu ciia dong
co khi déng co chay bang xing va bang G-HHO
v6i =0,04. Trong ca hai truong hop, nong do
CO tang dén mot gia tri cuc dai ung véi goc

quay truc khuyu khoang 400°TK dén 410°TK.
bay cling va vi tri tng vo61 nhi¢t do khi trong xi
lanh dat gié tri cuc dai (Hinh 3a, b). Diéu nay
c6 thé giai thich do man Itra lan nhanh, hén hop
chua kip chay hoan toan sinh ra mot lwong dang
ké CO. Sau d6, lugng CO nay tiép tuc chay
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thanh CO> nén ndng dd ciia n6 trong san pham
chay giam. Nong do CO trong khi thai dong co
rat it bi anh huong bai toe d6 dong co. Khi bd
sung HHO vao xang thi ndng do CO giam tng
véi tée 46 dong co cho trude. Piéu nay 1a do
qua trinh chay ctia hdn hop nhién liéu va khong
khi dién ra hoan toan hon khi c6 HHO trong
nhién liéu. Két qua mod phong cho thay ndng do
CO trong khi thai dong co gidm khoang 8,5%
khi chuyén nhién liéu xing sang nhién liéu G-
HHO véi ¢u=0,04.

3.3. So sanh két qua cho béi md phéng va
thuc nghiém

Cong suét c6 ich va phat thai CO» & ché do
toan tai cho boi mé phong duoc danh gia bang
két qua thyc nghiém véi ba trudng hop nhién
liéu: (1) dong co chay hoan toan bang xing
do=1, (2) dong co chay bang G-HHO voi
$6=0,96, dr=0,04, va (3) dong co chay bang G-
HHO v6i ¢6=0,92, ¢u=0,08. Toc do dong co
thay doi tr 4000 vong/phat dén 7500
vong/phat. Coéng suét co ich Pe cho bdi mod
phong duoc tinh tir cong chi thi chu trinh cua
dong co v6i hiéu suit co gidi nm=0,9. Cong suét
c6 ich thuc nghi€ém nhan dugc tir cong suit tai
banh xe do bang thtr cung cap v6i hiéu suat
truyen dong n=0,65. Hinh 6a cho thdy cong
suat dong co cho badi md phong rat phu hop voi
s liéu thuc nghiém khi dong co chay bang xing
hay bang G-HHO. Chénh léch gitta mo phong
va thue nghiém cang gidm khi ty 1¢ HHO trong
hdn hop ting. Nhu da trinh bay ¢ phan trén, khi
tbc d6 dong co ting thi cong chi thi chu trinh
giam do ton that trén dudng nap ting. Cong chi
thi chu trinh & ving téc do thap 16n hon cong
chi thi chu trinh & viung téc do cao, nghia 1a
cong chi thi chu trinh 1a mot ham s6 theo toc do
dong co. Do d6 cong suit c6 ich thuc té cia
dong co khong thay ddi tuyén tinh theo tdc do.

Viéc bd sung HHO vao nhién liéu xing 1am
giam ham luong CO; trong khi thai so vdi khi
dong co chay bang xang. Hinh 6b cho thdy mirc
do giam phat thai CO> trung binh khi dong co
chay bang G-HHO véi ¢u=0,08 khoang 4% so
6i khi dong co chay bang xing. Tac dong cua

HHO dén viéc giam CO; c6 thé dugc giai thich
boi hai yéu t6 chinh. Thi nhét, viéc thay thé mot
phan xing bang hydrogen, mot loai nhién liéu
khong chira carbon, truc tiép lam giam luong
khi thai CO,. Thir hai, hydrogen gép phan cai
thién qua trinh chay, lam tang tdc do toa nhiét,
nang cao hiéu suat chu trinh ctia dong co. Ty 1&
giam phat thai CO2 c6 thé duogc tinh toan bing
cach danh gia murc ting cong chi thi mdi chu ky
ctia dong co khi chay bang nhién liéu G-HHO
so voi khi chay bang xang, cing vdi ty 18 xing
duogc thay thé bang hydrogen khi bd sung HHO.
Do d6 mirc do phét thai CO, thuc té khi dong
co chay bang nhién liéu G-HHO véi ¢u=0,08 &
téc d6 n=7500 vong/phit so v6i khi chay bang
xdng giam khoang 13,5%.
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(b)Hinh 6. So sanh bién thién cong suit c6 ich Pe

(a) va phat thai CO; (b) theo toc d6 dong co cho

bdi mo phong va thue nghi€ém khi dong co chay
bang xing va chay bang G-HHO véi ¢u khac nhau.
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4. KET LUAN

Két qua nghién ctru trén day cho phép ching
ta rat ra duoc nhirng két luan sau:

 Khi chuyén tr nhién liéu xdng sang G-
HHO véi pu=0,04, cong suat dong co ting 2,5%
¢ n=5000 vong/phut va ting 8% & n=7500
vong/phat, ndng d6 CO trong khi thai dong co
giam khoang 8,5%.

e Khi dong co chay bing G-HHO véi
dn=0,04 thi ndng do NOy trong khi thai ting
binh quan 25% so véi khi dong co chay bang
xang. Khi téc do dong co giam tir 7500
vong/phat xudéng 5000 vong/phit thi phat thai
NOx tiang 70% d6i v6i nhién lidu xing va ting
20% d6i v6i nhién liéu G-HHO véi ¢u=0,04.

o Ty I¢ gidm phat thai CO> ty 1¢ thuan véi
sw gia tang cong chi thi chu ky va ty 1€ xang
dugc thay thé bang HHO khi chuyen tor xang
sang G-HHO. O ché d toan tai voi téc do dong
co 7500 vong/phut, phat thai CO> giam 13,5%
khi chuyén tir xang sang G-HHO véi ¢pn=0,08.

Két qua nghién ctru budc dau cho thiy
viéc bd sung HHO vao xang 1a mot giai phap
hiéu qua dé cai thién qué trinh chay va giam
thiéu phat thai khi nha kinh ctia dong co xe gan
may, phu hop voi muyc tiéu net-zero. Dé giai
phap xe gan may G-HHO c6 thé tmg dung trong
thuc tlen can tiép tuc nghién ciru cac giai phap
chdng n6 nguge trén duong nap va do dac tinh
ning dong co ngay tai dau ra cua truc khuyu.
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ABSTRACT

Adding HHO to gasoline is an effective solution to enhance
combustion efficiency and reduce greenhouse gas emissions
in motorcycle engines. When transitioning from pure gasoline
to gasoline-HHO fuel with ¢»=0.04, engine power increases
by 2.5% at 5000 rpm and by 8% at 7500 rpm. Additionally,
CO emissions decrease by approximately 8.5%, while NOy
emissions increase by an average of 25% compared to
gasoline operation. As the engine speed decreases from 7500
rpm to 5000 rpm, NOx emissions rise by 70% for gasoline fuel
and by 20% for gasoline-HHO fuel with ¢r=0.04. At full load
regime and 7500 rpm, CO, emissions are reduced by 13.5%
when HHO is added to gasoline with ¢u=0.08, compared to

pure gasoline operation.




