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Tom tit

Bai b&o trinh bay céc két qua nghién ciu thyc
nghiém xdc dinh anh hwong cua viéc bo sung khi
HHO (dwoc san xuat dwa trén viée dién phan
niede) trén dwong Nap dén tiéu hao nhién lidu va
hinh thanh phét thai ciia déng co diesel. Dong co
nghién citu la dong co diesel R180, 4 ky, mét Xi
lanh. Tdi trong cua dong co la may phat dién xoay
chiéu 220V. Téc d@é nghién ciu 1a 1.500 (v/ph).
Dong dién khi dién phén 1a 3A. Dung dich dién
phan 1& KOH c6 nong dé 40%. Két qud nghién
cizu cho thay khi bé sung HHO, tiéu hao nhién li¢u
giagm trung binh 1& 9,1%. Phét thdi khdi giam
trung binh 31%, phéat thai CO giam trung binh
28%, phat thai HC giam trung binh 13%. Riéng
phét thai NOx tang trung binh la 2,5%.

Tur khoa: Bé sung HHO, Pong co diesel, Dién
phén , giam phét thai.

Abstract

This paper presents experimental results to
determine the effect of the addition of HHO gas
(produced based on water electrolysis) to the
intake manifold on fuel consumption and emission
formation of diesel engines. The research was
conducted on a single-cylinder, 4-stroke, diesel
engine R180. The load of the engine was a 220V
AC generator. Research speed was 1500 rpm. The
current during electrolysis was 3A. The electrolyte
solution was KOH with a concentration of 40%.
Research results showed that when HHO addition
diesel fuel consumption was reduced 9,1%, smoke
31%; CO 28%; HC 13%, NOx emissions tended
to increase 2,5%..

Keywords: HHO addition, diesel
electrolyte solution, reduction emission.

engine,

1. Gigi thiéu

Pong co diesel 1a ngudn dong lec quan trong trong
cudc séng nhung dong co diesel lai san sinh ra nhiéu
chat phét thai doc hai. Ngay nay céc cdng nghé méi
trén dong co diesel c6 thé giam hau hét céc thanh phan
ddc hai nhu: Luan hdi khi thai, loc mugi than, khi
NOy,... Nhung véi s6 luong rat 16n cac dong co tai
Viét Nam chua dugc &p dung cac cbng nghé nay thi
d6 1a mot diéu dang quan tdm vi chung chinh 12 ngudn
gay 6 nhidm mdi truong tram trong. BE giam phat thai
cho cac dong co diesel thi viéc st dung nhién liéu thay
thé da va dang dwoc nghién ciru trong d6 co hydro.
Hydro 1a mot loai nhién ligu day trién vong nhung khé
khan cua nhién liéu ndy Ia viéc luu trir vO cung khé
khan va phuc tap dac biét 1a trén phuong tién co gidi.

Hydro c6 mat d6 ning lugng theo thé tich thap, rat
kho héa long nén hydro thuong dugc nén trong binh
chira lén t6i 700 bar dé dam bao yéu cau sir dung. Viéc
ché tao thiét bi tao hydro ngay trén phuong tién van
chuyén ciing 1a mét thach thic [1]. Vi thé phuong an
sir dung hydro vé6i oxy (goi la khi HHO) dang duoc
cac nha nghién ctu quan tam [2].

HHO (khi Brown, khi Rhode va HRG) duoc hinh
thanh tir H, (60,79%) va O (30,39%) ciing nhu mot
lwgng nho hoi nuéc va cac chat hoat dong nhu gbc
oxy (0) va géc hydroxyl (OH); ¢ nhiét do 570°C khi
HHO s& bdc chay. Nang lugng can thiét dé dot chay
hdn hop nay la 20pJ. Qua trinh chay xay ra khi ham
lwong thé tich hydrogen trong hdn hop HHO nim
trong khoang 4% - 95%. Khi chay, lugng nhiét sinh ra
1a 41,8kJ ddi véi 1 mole HHO. HHO c6 tinh chat oxy
hoa kha manh trong kich thich phan ung day chuyén
C - H nham thiic day qua trinh oxy hoa phat thai HC,
CO va PM trong qué trinh chéay cua nhién liéu vi thé
khi HHO c6 thé sir dung két hop véi céac loai nhién
liéu truyén thdng trén dong co dbt trong dé cai thién
hiéu suat va giam phét thai 6 nhiém méi truong.

HHO duoc san xuét theo nhu cau sir dung tai chd,
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khong Iuu trir. DI véi dong co dbt trong, HHO duoc
san xuat tir binh dién phan va dugc cung cap bd sung
truc tiép vao duong nap cing véi cac loai nhién ligu
khéc. Thiét bi san xuat HHO nhé gon, cd thé b tri tich
hop trén phuong tién giao thong co gidi. Do khdng phai
Iuu trit nhién liéu khi nén khac phuc dugc nhirg nhuoc
diém dbi véi binh chira nhién liéu ap luc cao.

Viéc &p dung cung cip HHO trén duong dng nap
dé giam phét thai cho dong co diesel da dugc sur dung
& chau Au, chau My tir nhitng nam 1995 cho cac dong
co duoc trang bi bom cao ap, voi phun co khi, nam
2009 dugc ap dung cho dong co st dung hé théng
phun dau dién tir. Theo cac sé liéu nghién cau [3],
cdng nghé nay gop phan lam giam tiéu hao nhién liéu
tir 16% dén 35%, giam phat thai doc hai téi 46%.

Tai Viét Nam c6 mot sé cac cong trinh nghién ciru
nhu nghién ctu (g dung lap dat hé théng HHO cho
dong co diesel HD700 sir dung bom cao ap, voi phun
co khi va déng co diesel MaxxForcell st dung hé
théng phun dau dién tir duoc trang bi trén xe dau kéo.
Két qua cho thiy dong co HD700 vai 100km ¢ tai,
tiéu thu nhién ligu giam tir 34 lit xudng 28 lit (giam
14%), dong co Maxfore c6 tai, tiéu thu giam tur 38 lit
xudng 35 lit (giam 8%). C6 thé thay HHO c6 hiéu qua
tt trong viéc giam tiéu hao nhién liéu véi cac dong
co thé hé cii hon so véi dong co phun dau dién tu. Vé
viéc giam phat thai doc hai thi vai dong co HD700,
lugng khi CO giam 32,7%, khi NOx giam 21,8%,
muoi than giam 47,5%; v6i dong co MaxxForce 11,
lugng khi CO giam 16%, lugng khi NOy giam 18%,
mudi than giam 15%. Luong phat thai CO; cling giam
do viéc nhién liéu tiéu thu giam [4].

Cong ty Fujidenki lp dat va thir nghiém hé théng
thiét bi dién phan nuéc tao khi HHO trén tau danh ca
dé tiét kiém nhién liéu va giam phat khi thai gay o
nhiém mai truong. Két qua thir nghiém tai tau ca ngu
dan Binh Binh, muc tiéu hao nhién liéu trong 1 gio
giam dugc 4,98 (lit/gid) (16,6%), néu tinh trén 1 hai
ly 12 0,56 (lit/hai 1y) (17,5%) va téng sb nhién lidu khi
thir nghiém trén cung mét hanh trinh giam duoc 22 lit
dau diesel (twong duong khoang 17,6%) [5].

C6 thé thay HHO c6 hiéu qua tich cuc véi viéc giam
tiéu hao nhién liéu va phat thai cua dong co diesel vi
vay bai bdo nay trinh bay két qua nghién ctu thuc
nghiém anh huong cua viéc bo sung HHO trén duong
nap toi tiéu hao nhién liéu va dic diém phét thai cia
dong co diesel R180 kéo may phat dién phuc vu trong
ndng nghiép. O Viét Nam day 14 loai dong co phé bién
phuc vu nhiéu linh vuc véi s6 lugng rat 16n va ham
luong phét thai doc hai cao. Tir d6 d& xuat hudng cai
tao dé giam phat thai do dong co diesel gay ra.
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2. Nghién ctru thir nghiém
2.1. Djng co thir nghigm

Pong co thir nghiém 1a dong co R180 do Trung
Qudc san xuat dugc thiét ké dé kéo may phat dién.
May phat dién cd thong sé 220V-4kW. Théng s6 dong
co duoc trinh bay trong Bang 1.

Bdng 1. Thong sé ki thugr déng co R180 [6]
Thong s6 ky thuat

Gia tri

R180
Diesel, 4 ky, 1 xi lanh,
515 (kW) tai 2600

Ma dong co

Kiéu dong co

Cong suat dinh mirc

(v/ph)
Tiéu hao nhién ligu | 278 (g/kwh)
Ti s6 nén 20+1
Dung tich cdng tac 0,402 (lit)
SxD 80 x80 (mm)
Kiéu lam mat Nude, d6i Iuu ty nhién
Thoi diém phun 2242 D6 (BTDC)
Ap suit phun 140 (bar)

2.2. Hé théng cung cdp HHO

Binh dién phan tao khi bé sung HHO sir dung
trong thir nghiém c6 dic diém nhu sau: Kich thuéc
cua bo dién phén, dung dich dién phan va dong dién
phéan duoc lya chon theo nghién ciru thyc nghiém cua
tai liéu tham khao sb [7]. Bo dién phan c6 kich thudc
duoc thé hién trén Hinh 1. Bo dién phan c6 9 ban cuc
duoc lam tir vat liéu inox 304. Khe kh¢ gitra cac ban
cyc 1a 5mm duogc lam kin bang giodng cao su. Dung
dich dién phén 1a KOH vaéi ti trong 40%. Dong dién
phan la 3A [7].

125.00
R3.0U

O
280.00

O

Hinh 1. Bin cwc va vong ngdan ban cire

Dong dién dién phan cip cho binh dién phan HHO
¢d thé diéu chinh dugc cudng do nho bo diéu ché xung
(PWM). Hinh 2 trinh bay so d6 hé thong tao khi HHO.
Dung dich dién phan chira trong binh 6 ty chay xudng
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binh 5 nho chénh l1éch @6 cao. Khi duoc cép dién trong
binh s6 5 s& tao ra khi HHO. Khi nay dugc dwa vao
trong binh 6 va binh sb 7 véi voi thip hon mit thoang
cua dung dich KOH dé dé phong chay nguoc vao bo
dién phan rdi tiép tuc duoc dwa vao cb hat hoa tron
véi khdng khi nho sire hit do chénh 1éch &p sut trong
ky nap. Nguon dién dung dé dién phan la dién ac-qui
12V. Hinh 3 trinh bay hinh anh thyc té cua by HHO
khi lap 1én dong co nghién ctu.

4

)

Hinh 2. Se' dé hé théng tao khi HHO
1.Khéa dién; 2.C4u chi; 3.Relay; 4.B6 PWM;
5. B¢ dién phan; 6.Dung dich dién phan; 7.Binh chang
chady ngwoc; 8.C6 hiit dong co.

Hinh 3. Hé thdng HHO trén dong co R180
1.Binh cheira dung dich KOH; 2.Binh dién phan;
3.Binh Cho”hg chay nguoc; 4.Cym 6 hut dong co.

2.3. Trang thiét bi thiz nghigm

So d6 va trang thiét bi thir nghiém duoc trinh bay
& Hinh 4. Nghién ciu thuc nghiém duoc thuc hién tai
Truong Pai hoc Su pham Ky thuat Nam Dinh.

DPong hd do dong dién phan va do dong tiéu thu
dién 1a loai dong hd do dong khong tiép xdc cua hang
Kyoritsu. Thiét bi do tiéu hao nhién liéu 12 bo DFL
cua Kistler. Thiét bi phan tich khi thai Stargas 495
96m 2 md-dun, md dun do d6 khoi va moé dun do HC,
CO, NOx cua hdng Tecnotest. Tai trong cua dong co
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R180 1a may phat dién 220V-4kW cuta céng ty Hiu
Toan. Tai dién ciia may phat dién la day moay so nhiét
dung trong cong nghiép. Bo diéu toc dién tir 1a loai
GAC ESD 5500E. M6 to kéo ga 1a mo to ADC120.
Cam bién tdc do dong co 1a cam bién kiéu dién tir.

Pong co dugc trang bi bo diéu toc dién tur dé dam
bao téc do dong co luén on dinh trong khoang 1500
(v/ph). May phat dién c6 bo ty dong didu chinh dién
ap AVR.
2.4. Ché dp thir nghiém

Thuc nghiém dong co lam viéc & téc do 1.500
(v/ph) véi céc tai cua may phat 1a 5A, 10A, 15A dé do
tiéu hao nhién liéu va phat thai.

Duy tri tai trong va bd sung HHO vao duong nap
v6i dong dién phan 1a 3A. Do tiéu hao nhién liéu dong
co diesel va phat thai.

L

Hinh 4. So dé nghién crru theee nghigm

1.Binh dién phan; 2. Pong hé do dong dién phan;
3.Dung dich dién phén; 4. Binh nhién li¢u diesel;
5.Thiét bj do tiéu hao diesel; 6,7. May phan tich khi
thai; 8. Tdi dién cho may phdt dién; 9. Béng hé do
dong phat dién; 10. Mdy phdt dién; 11.Pong co diesel
R180; 12. Md-to kéo ga; 13. Cam bién téc do dong
co; 14. Bé diéu téc dién ti.

3. Két qua va thao luan
3.1. Anh hwéng ciia HHO bé sung téi sudt tiéu
hao nhién ligu

Hinh 5 trinh bay anh huéng cia HHO bé sung téi
suét tiéu hao nhién liéu diesel trén dong co NB. C6 thé
thiy khi b6 sung HHO qua trinh chay dwoc cai thién,
toc do dong co ting 1én vuot qua 1.500 (v/ph). Lic
nay diéu toc dién tir s& lam viéc tac dong kéo bom cao
&p giam nhién li¢u dé duy tri tc o dinh muc. Vi vay
lugng tiéu hao nhién li¢u s& thap hon so véi dong co
nguyén ban (NB). Cu thé trong thi nghiém nay suat
tiéu hao nhién liéu giam trung binh 1a 9,1%. Lugng
nhién liéu tiéu hao giam do 2 yéu t6. Mot 1a mot phan
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lugng nhién li¢u diesel da khong st dung do nhién liéu
HHO thay thé diesel, hai 1a HHO cai thién qué trinh
chay lam ting cong suat dong co.

500
£ 400
= 300
2200
E ~
Z 100 —#—=NB
: NB+HHO
2 0
72}
5 10 15 20

Tai may phat (A)
Hinh 5. Anh huéng ciia HHO téi sudt tiéu hao
nhién liéu
3.2. Anh hwong ciia HHO tgi phét thdi khoi

Hinh 6 trinh bay anh huong cia HHO bé sung téi
phét thai khoi cia dong co diesel. Co thé thay phét

thai khéi khi c6 HHO giam so séi dong co nguyén ban.

Tai cang I6n mic do giam khoi cang nhiéu. Trung
binh lugng khoi giam téi 31%.

20 —
_ —#— NB
S NB+HHO
£10
5
£5
£
~ 0
5 10 15 20
Tai may phat (A)

Hinh 6. Anh hwéng ciia HHO téi phét thdi khoi

3.3. Anh hwong ciia HHO tgi phét thai NOy

1000
7 800
£ 600

7 o
S 400
5 === NB
g 200 NB+HHO
o

Téi may phat (A)

Hinh 7. Anh hwéng ciia HHO téi phét thai NOx

Hinh 7 trinh bay anh huéng cia HHO bé sung téi
phét thai NOx. Cu thé khi bé sung HHO phét thai NO
¢6 xu hudng tang, didu ndy cé thé thady HHO cai thién
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qua trinh chay 1am tang nhi¢t dd khi chdy va lam tang
NOy. Lugng phat thai ndy tang so vai NB trung binh
2,5%.
3.4. Anh hwéng ciia HHO tdi phéat thai CO
Hinh 8 trinh bay anh huong cia HHO bé sung t6i
phét thai CO. C6 thé thiy khi bo sung HHO ham
luong CO déu giam trén ca ba tai trong thi nghiém. Su
giam nay la do mot phan nhién liéu diesel bi thay thé
bai HHO va hiéu qua chay cua khi HHO cho nhién
liéu diesel mang lai. Luong giam trung binh la 28%.

400
E 300
(="
2
o 200
S —m— NB
E 100
< NB+HHO
3
£ 0
5 10 15

Tai may phat (A)
Hinh 8. Anh huwéng ciia HHO téi phat thdi CO

3.5. Anh hwong ciia HHO tgi phéat thdi HC
Hinh 9 trinh bay anh hudng cuia HHO t6i phat thai
HC. C6 thé thay khi b sung HHO, phét thai HC giam,
lwong giam trung binh 14 13%. Biéu nay ching to
HHO thiic ddy qua trinh chay hoan toan cua nhién ligu.

200
g 150 .\.\.
(=%
2
g 100
= e=={ll== NB
= 50 NB+HHO
=
~ 0

5  Tai magphat (A) 15

Hinh 9. Anh hwéng ciia HHO téi phét thdi HC

5. Két luan

Két qua nghién ciru anh huong cua viéc bd sung
khi HHO trén dudng dng nap téi sy hinh thanh phét
thai cua dong co diesel & ché d6 1.500 (v/ph), dung
dich dién phéan 14 KOH ti trong 40%, dong dién phan
la 3A c6 thé khing dinh: khi HHO véi dic tinh chay
nhanh, khéng cé gc Cac-bon khi bo sung cho nhién
liéu diesel s& hd trg qua trinh chay lam cho qua trinh
chay triét & hon, dong thoi khi HHO con cung cap
mot nhiét lwong nhét dinh cho qué trinh chay vi thé
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cong suat dong co tang 1én, giam tiéu hao nhién li¢u
va phét thai. Cu thé tiéu hao nhién li¢u giam trung
binh 1a 9,1%. Phat thai khoi giam trung binh 31%,
phat thai CO giam trung binh 28%, phat thai HC giam
trung binh 13%. Riéng phat thai NOx tang nhung
khong nhiéu trung binh 12 2,5%.

B6 sung HHO cho dong co diesel trén duong 6ng
nap 1a mot phuong an kha thi dé giam tiéu hao nhién
liéu va giam phét thai doc hai ciia dong co diesel gay
ra dic biét 1a khoi trong khi khéng can phai thay doi
két cAu dong co.
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