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DANH GIA HIEU QUA CONG NGHE VA THIET Bl PIEN PHAN
NUWOC TAO KHi HHO NG DUNG TREN DONG CO POT TRONG
CUA TAU DANH CA

EFFICIENCY ASSESSMENT OF TECHNOLOGY AND EQUIPMENT OF WATER
ELECTROLYSIS TO GENERATE HHO GAS FOR COMBUSTION ENGINE ON FISHING
VESSEL
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TOM TAT

Trong nghién ciru nay, céng nghé va thiét bi dién phan miede tao khi HHO bé sung triee tiép
vdo dwong cdp nhién liéu ciia dong co dot trong, sir dung nhién liéu diesel dwoc dé xudt va thir
nghiém thiee té trén tau danh cd. Két qud thir nghiém cho thdy, gidi phdp céng nghé nay cé tinh kha
thi, hiéu qua sir dung nhién liéu dwoc ndng cao, dong thoi, lwong khi thai gdy é nhiém méi truong

gidm dang ké so véi cac giai phdp khac.
Tir khoa: Khi HHO; Gidm 6 nhiém méi truong; Tiét kiém nhién liéu.
ABSTRACT

In this research, technology and equipment of water electrolysis to generate HHO gas
directly added to the fuel supply line of the combustion engine using diesel fuel was proposed
and tested in practice on the fishing vessel. The experimental results showed that this solution
was feasible, the fuel efficiency was improved, and the amount of emissions causing environmental

pollution was significantly reduced compared to other solutions.

Keywords: HHO gas, Reducing environmental pollution; Fuel saving.
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1. TONG QUAN

Trong dong co ddt trong, trang thai can
bang hod hoc 1y tuong cta su chay hoan toan co
thé no6i 1a khong thé xay ra bai vi thoi gian cho
qué trinh 6xy hoa 14 rat ngén. Hon nira, sy thiéu
dong nhat cia hon hop khong khi nhién liéu
va su thay doi qué nhanh cta nhiét d6 sé dan
dén quéa trinh phan tng oxy hod khong hoan
toan nhién liéu. Do do, cac phan tng chay s€
sinh ra cac chit doc hai cho strc khée con nguoi
va moi truong séng, gém CO, HC, NO_, v.v....
Viéc nghién curu, tim ra cac giai phap nang cao
hiéu suat chay cua nhién liéu, giam phat thai
khi gay 6 nhiém moi truong dang duoc nhidu
nha khoa hoc trong va ngoai nudc quan tam.
Mot s6 giai phap da duoc dé xuat nhu: Tdi uu
hoa thiét ké dong co ddt trong; Phuong phéap
xtr 1y khi thai; Str dung nhién li¢u thay thé; Su
dung phu gia nhién li¢u; St dung nhién li¢u
giau khi H va O, bang cach bd sung khi HHO
(hf}n hqp khi khi H, va O, dang nguyén tr) vao
budng dot... Tuy nhién, cac giai phdp van con
ton tai nhitng nhugc diém chua thé khic phuc
triét dé. Phuong phap st dung nhién liéu giau
kl}i sz?mg cach bd sung khi HHO vao l?uéng
dot dugc danh gid 1a gidi phap cho nhiéu uvu
thé. Nam 2011, S.A. Musmar va A.A. Rousan
da phat trién nghién ctru ché tao thiét bi HHO
gin trén hé thong dong co dot trong hién co
dé bo sung khi HHO vao duong nap cta dong
co. Két qua cho thdy luong tiéu hao nhién ligu
giam, luong khi CO, phat thé’i giam khoang
20% va lwong khi NO, giam xudng con khoang
54% [1]. Tuy nhién, gidi phap nay cé nhugc
diém 1a luong khi HHO cin cung cip 16n,
trong khi d6, phan phdi lugng khi HHO cho
cac xy lanh khong dam bao dong déu nén giy
ra hién tugng rung giat khi dong co lam viéc.
Do thiét bi tao khi HHO trong giai phap nay co
cong suét va kich thudc 16n nén viéc trang bi
thém thiét bi nay van gip nhiéu kho khin. Nam

2021, cong nghé di¢n phan nudc tao khi HHO
da duoc ung dung thir nghiém trén dong co d6t
trong su dung nhién li¢u diesel cta xe buyt [2].
Véi cong nghé nay, khi HHO duoc bo sung va
hoa tron véi nhién liéu, sau d6, hdn hop tao ra
dugc dua vao duong cip nhién lidu cia dong
co dbt trong. Theo két qua thir nghiém, mirc
tiéu hao nhién li€u trung binh trén quang duong
thr nghiém giam dugc trén 10% va lugng khi
thai gdy 6 nhiém moi truong giam trén 30%.

Dé khang dinh dugc hiéu qua cua cong
nghé va thiét bi dién phan nuéc tao khi HHO
trén dong co dét trong, ndi dung ctia nghién
clru nay tap trung vao viéc danh gia hi¢u qua
cong nghé dién phan nudc tao khi HHO dbi véi
dong co ddt trong trén tau danh ca. Nghién ciru
nay la tién dé dé phat trién va ing dung cong
ngh¢ va thiét bj dién phan nudc tao khi HHO
trén dong co ddt trong vao thyc té nhim nang
cao hiéu qua st dung nhién liéu va giam phat
thai khi gdy 6 nhiém mdi truong.

2. CONG NGHE VA THIET BI PIEN
PHAN NUOC TAO KHi HHO

2.1. Cong nghé dién phan nwéc tao khi HHO

bién phan nude 1a qua trinh phan hay
nudc (H,0) thanh oxy (O,) va khi hydro (H,)
nhd dong dién dwoc truyén qua nudc [3].
Nguyén ly ctia cong nghé dién phan nudc tao
khi HHO: Nguén dién mot chiéu duge két ndi
v6i hai dién cuc, hodc hai tdm (thuong dugc
lam tir mot s6 kim loai tro nhu bach kim, thép
khong gi hodc iridium) dugc dat trong nude co
xuc tac. Khi H, sé xudt hién & cuc am (electron
di vao nudc) va khi O, s€ xuat hién & cuc
duong nhu trén Hinh 1. Trong truong hop 1y
tuong, lugng khi H, tao ra gip doi lugng khi
O,va lgqng khi nay ty 1¢ thuan Vf’yi luong diél}
cung cap. Tuy nhién, trong thuc t€ s€ cé mot so
phan tng phu xdy ra nén lugng khi H, va khi
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0, thudng khac va it hon so voi diéu kién 1y
tuong.

Coprc dum O duomag "ﬂ.
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Hinh 1. Nguyén Iy dién phan nudc tao khi HHO [3]
2.2. Thiét bi dién phan nwéc tao khi HHO
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Hinh 2. So d6 nguyén Iy thiét bi dién phan nuéc
tao khi HHO itng dung cho ddng co dot trong [2]

So dd nguyén 1y thiét bi dién phan nuée
tao khi HHO, tng dung cho dong co d6t trong
st dung nhién li¢u diesel dugc mo ta nhu trén
Hinh 2. Nguyén 1y hoat dong cua thiét bi dién
phan nuéc dé tao khi HHO tmg dung cho dong
co dbt trong sir dung nhién liéu diesel bao gdm
2 hé thdng tuan hoan hoat dong song song véi
nhau. D6 1a hé thong cap dau tuan hoan va hé
théng cap nudc co pha dung méi (dung dich

dién phan) tuan hoan [2].

Trong nghién ctru nay, h¢ théng thiét bi
dién phan nudc dé tao khi HHO sir dung nguon
dién mot chidu 24VDC véi dong dién dién
phan tir 5-10A, cong suit tdi da khoang 200W,
lwu lwong khi HHO tao ra khoang 60 lit/h dé
phu hop cho dong co ddt trong cua tau danh
¢4 c¢6 dung tich xylanh 14.000cm?, cong suit
500HP.

3. THU NGHIEM THIET BI PIEN PHAN
NUOC TAO KHI HHO CHO PONG CO
POT TRONG TREN TAU PANH CA

3.1. Quy trinh thir nghiém, danh gia hi¢u
qua tiét kiém nhién liéu va giam phat thai
khi giy 6 nhiém méi trueong

Hanh trinh duoc lya chon dé thir
nghiém, danh gid hiéu qua trong ché do thir
nghi¢m thuc té 12 hanh trinh tao thanh mot vong
kin dé su anh hudng cua cac yéu té ngoai canh
trong truong hop tau chay chua dugc trang bi
va da dugc trang bi thiét bi dién phéan nudc tao
khi HHO 1a nhu nhau. Khoang cach cho mot
hanh trinh dugc lua chon tir 30 dén 50 hai ly.
Thir nghiém dbi véi cung ché do tai trong va
tdc do truc chinh cua dong co. Yéu cau vé thoi
gian tau chay trong truong hop tau dugc trang
bi so v6i trudng hop chua duoc trang bi thiét
bi dién phan nudc tao khi HHO khong sai I¢ch
qué 5%. Néu sai 1éch qua 5% thi tién hanh thyc
hién lai d6i véi truong hop tau duoc trang bi
thiét bi dién phan nudc tao khi HHO dén khi
dam bao yéu cau.

Quy trinh thtr nghiém, danh gia tuong
tu dbi voi quy trinh thir nghiém, danh gia hiéu
qua tiét kiém nhién liéu va giam phat thai khi
gy 6 nhiém moi truong cua thiét bi dién phan
nudce tao khi HHO khi dugc trang bi trén xe
buyt [2]. Cu thé nhu sau:
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a. Panh gia mirc tiéu hao nhién li¢u va phan
tich khi thai trong trwomg hop tau danh ca
chwra dwge trang bi thiét bi dién phan nuwéc
tao khi HHO

Bu6e 1: P day nhién lidu vao binh
nhién liéu cua tau danh ca, chot mirc nhién liéu
(day binh) va thoi gian bat dau.

Budc 2: Khoi dong tau va bt dau hanh
trinh chay véi toc do truc chinh cua dong co
duoc dat 1a 1.280 vong/pht.

Budc 3: Sau khi tau chay dugc 60 phut,
tién hanh 1iy mau khi thai dé danh gia khi thai
(trong qué trinh 14y mAu tau van dang chay).

Budc 4: Sau khi tau chay hét hanh trinh,
dirng méy va chét thoi gian tau chay.

Budce 5: P day nhién lidu vao binh
nhién liéu cua tau danh ca, xac dinh va chdt
lwong nhién liéu d6 thém. Pay chinh 1a luong
tiéu hao nhién liéu (V) trong ché d¢ thuc té
d6i v6i truong hop tau dénh ca chua dugc trang
bi thiét bi dién phan nudc tao khi HHO.

Budc 6: Phan tich khi thai, xac dinh

nong do khdi luong (mg/m?) lan luot cua cac
thanh phan CO, SO,, NO,, tuong (mg véi M,
M goz . M JI\I/OX .
b. Panh gia mirc tiéu hao nhién li¢u va phan
tich khi thai trong trwomg hgp tau danh ca
di dwogc trang bi thiét bi dién phin nuérc tao
khi HHO

Bude 1: b6 day nhién li¢u vao binh
nhién li€u cua tau danh ca, chot mirc nhién liéu

(day binh) va thoi gian bt dau.

Budc 2: Khai dong tau va bat dau hanh

trinh chay voi tdc d6 truc chinh cua dong co
duogc dat 1a 1280 vong/phut.

Budce 3: Sau khi tau chay dugce 60 pht,
tién hanh lay mau khi thai dé danh gia khi thai
(trong qué trinh 1dy mAu tau van dang chay).

Budc 4: Sau khi tau chay hét hanh trinh,
dirng may va chot thoi gian tau chay.

Budc 5: D6 day nhién liéu vao binh dau
ctia tau danh c4, xac dinh va chdt luong nhién
liéu d6 thém. Pay chinh la lugng tiéu hao nhién
liéu (V) trong ché d¢ thuc té ddi véi truong
hop tau dénh c4 da duoc trang bi thiét bi dién
phan nudc tao khi HHO.

Budc 6: Phan tich khi thai, xac dinh
nong do khoi lugng (mg/m?) lan lugt cia cac
thanh phan CO, SO,, NO, tuong ung voi

(o]
MU M M
c. Panh gia hiéu qua tiét kiém nhién liéu va
giam chat phat thai khi gdy 6 nhiém méi
trwong cua thiét bi dién phan nwéc tao khi
HHO trang bi cho tau danh ca

Budc 1: Xac dinh hiéu qua tiét kiém
nhién liéu:
HHO _ 171t
Mo :%XIOO% (1)

nl

Budc 2: Xac dinh hiéu qua giam chat
phat thai khi gdy 6 nhi€ém moi truong doi voi
chi tiéu nong do CO:

HHO tt
Moo = Meo . Meo x100% )
co
Budc 3: Xac dinh hiéu qua giam chat
phat thai khi gdy 6 nhiém méi trudong ddi voi
chi tiéu nong do SO,:
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HHO 1
M so, ~ tso,

— 0
Mso, i x100% 3)
Budc 4: Xac dinh hiéu qua giam chat
phat thai khi gdy 6 nhiém mai trudng d6i véi
chi tiéu danh gia NO,:

M ;ngo -M It\tfox
Mo, =1 x100%  (4)

NOy

Budc 5: Panh gia, két lun.

3.2. Thir nghiém, danh gia mic tiéu hao
nhién li¢u va lrgng khi phat thii gy 6 nhiém
moi truong

Trong nghién ctru nay, viéc thir nghiém,
danh gia muc tiéu hao nhién liéu va luong khi
phat thai gy 6 nhiém moi truong duoc thuc
hién véi dong co dbt trong cua tau danh ca
c6 dung tich xylanh 14.000 cm’, cong suat
S00HP. Hanh trinh tht nghiém la 40 hai ly.
Phuong phap thir dé danh gia lwong khi CO,
SO, va NO, trong khi thai 4p dung lan luot
theo TCVN 7242:2003, TCVN 5975:1995 va
TCVN 7172:2002.

Dbi v6i hanh trinh thir nghiém, danh gia
khi khong sir dung thiét bi dién phan nudc tao
khi HHO:

+ Lugng nhién li¢u da st dung: 125 lit;
+ Thoi gian tau chay : 04 %;; S%El};;f
+ Téc do dat cua truc chinh: 1280 vong/phut;
+ Luong Cacbon oxit, CO: 853 mg/m’;
+ Luwong Luu huynh dioxxit, 125 mg/m?;
SO,

+ Luong Nito oxit, NO_(tinh 376 mg/m?;
theo NO,):

Déi véi hanh trinh thir nghiém, danh gia

khi str dung thiét bi dién phan nudc tao khi HHO:

+ Luong nhién liu da su dung: 103 lit;
e ) 04 gio 07 phut
+ Thoi gian tau chay: (247 pht);
+ Téc d6 dat cua tryc chinh: 1280 vong/phut;
+ Luong Cacbon oxit, CO: 359 mg/m?;
+ Luong Luu huynh dioxxit, 87 mg/m’;
SO,
+ Lugng Nito oxit, NO_ (tinh 228 mg/m’;
theo NO,):

Thoi gian chénh 1éch gitra 2 hanh trinh
12 03 phut voi sai 1éch xap xi 1,2%. Nhu vay,
sai 1éch vé thoi gian chay tau trong gidi han cho
phép (< 5%).

3.3. Panh gia hi¢u qua tiét ki¢ém nhién liéu va
giam phat thai khi gdy 6 nhiém méi truong

a. Hiéu qua tiét kiém nhién li¢u

Hi¢u qua tiét ki¢m nhién liéu duoc xac
dinh nhu sau:

HHO _ 1/1t
nl nl

i
nnl - i
nl

x100% = x100% =17,60%

_ 103 -123]
25

Nhu vay, muc tiéu hao nhién li¢u trung
binh trén quang duong tht nghiém voi truong
hop str dung hé thong thiét bi dién phan nudc
tao khi HHO so véi truong hop khong sir dung
hé thong thiét bi dién phan nuéc tao khi HHO
17,60 %.

b. Kha niing giam phat thai khi gy 6 nhiém
moi trudng

Két qua dénh gia kha ning giam phat
thai khi gay 6 nhiém moi trudong dugce danh gia
dua trén cac két qua do luong khi CO, sz va
NO, trong qua trinh thir nghiém dugc thé hién
chi tiét nhu trong Bang 1.
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Badng 1. Két qua ddnh gid chi tiéu giam phdt thai khi CO, SO,va NO_

Két qua Panh gia
Tén chi tiéu Pon vi Phuwong phap thit | Khéng sir dung | Co6 sir dung v
thiét bi (1) thiétbj 2) | Bsevei)
Cad’ggox“’ mg/m’ | TCVN 7242:2003 853 359 Giam 57,91%
Luu huynh 3 o
AU mg/m’ | TCVN 5975:1995 125 87 Giam 30,40%
dioxxit, SO,
Ni to oxit, NO_ ; . 2 0
(tnh theo NO ) mg/m® | TCVN 7172:2002 376 228 Giam 39,36%

Nhu vay, lugng khi CO, SO, va NO_
trong khi thai trong truong hop st dung hé
théng thiét bi dién phan nudc tao khi HHO
giam dang ké so véi trudng hop khong sir dung
hé thdng thiét bi dién phan nudc tao khi HHO.
Cu thé, lugng khi CO giam 57,91%, luong
khi SO, giam 30,40% va lugng khi NO_ giam
39,36%.

4. KET LUAN

Trong nghién ctru nay, thiét bi dién phan
nude tao khi HHO da dugc ung dung va danh
gia thyc té cho dong co ddt trong sir dung nhién
liéu diesel trén tau danh ca. Thong qua két qua
thir nghiém, cong ngh¢ va thiét bi dién phan
nudce tao khi HHO bo sung tryc tiép vao duong
cap nhién liu cia dong co ddt trong sir dung
nhién lidu diesel da nang cao dang ké hiéu qua
st dung nhién liéu, déng thoi giam mot lugng
16n khi thai gay 6 nhiém moi truong. <
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