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NGHIEN CU'U DAC TINH KINH TE KY THUAT VA PHAT THAI
CUADONG CO XE MAY PHUN XANG BIEN TU

KHI SU DUNG BO XUC TAC GIAU HYPRO Cu-Ni/Al,0,

SAU KHI CHAY BEN 5.000KM

STUDY PERFORMANCE AND EMISSION OF AN EFI MOTORCYCLE SUPPLEMENTED
WITH HYDROGEN-RICH GAS DIRIVED FROM ON-BOARD Cu-Ni/Al,0, CATALYST AFTER RUNNING 5.000KM
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TOMTAT

BO x(ic téc tao hon hop khi giau hydro Cu-Ni/ ALQ, tir mdt phan nhién liéu nhr xtic tac va tan dung nhiét khi théi d& duoc st dung trén dong co dt trong dé cai
thién tinh ning kinh té k thut va phat théi ctia dong co. Tuy nhién, nghién cu danh gia do bén clia b xdc téc sau khi 1ap trén dong co van chira duoc thuc hién. Bai
béo nay s& nghién ctru dénh gid déc tinh kinh té ky thuat va phét thai cia dong co xe may phun xang dién ti khi sir dung bd xtc tac tao hon hop khi giau hydro Cu-Ni/
Al,0;sau khi chay bén 5000km. Phureng phép d6i chibng duroc st dung trong nghién ciru nay, thi nghiém durgc thuc hién trén bang thi CD 20", thiét bi phan tich thanh
phan khi thai CEBII va do tiéu hao nhién liéu 733S. K&t qua nghién ciru tai 100% tay ga cho théy, dong co sau khi chay 5000km thi cong suat giam trong khi sudt tiéu
hao nhién liéu téng, trung binh giam 1,82% doi v6i cong suét va tang 2,02% d6i voi suét tiéu hao nhién ligu. K&t qua thi nghiém cfing cho théy, phat thai CO va HC
trung binh tang Ian ot 1,89%, 1,84 %, phét thai NO, va C0, trung binh gidm xudng Ian ot 1,98%, 1,90%. K&t qua thir nghiém cling chi ra rang sau khi chay bén
5000km, d6 kin khit ca budng chay giam xudng, trung binh gidm 0,84 %, cac hat kim loai x(ic tac ¢ xu huéng két tu lai véi nhau tao thanh nhitng hat [6n hon, dong
thoi xuat hién cac hat carbon két tda dong bam trén bé mét b xtc tac.

Tir khéa: Ni-Cu/Al,0, sudt tiéu hao nhién liéu, CO, HC, NO, chay bén.

ABSTRACT

Steam reforming of gasoline (SRG) Cu-Ni/ Al,O; catalyst was used in a SI engine to convert a proportion of gasoline to rich-hydrogen gas with the aid of heat
generated from exhaust gas, the rich-hydrogen gas is then supplied to the engine in order to improve performance and emission quality. However, studying durability
of catalyst still not be executed. This article will study the economic specifications and emission of an EFl motorcycle using Cu-Ni/ Al,O; catalyst after running durability
5000km. The comparing experiment was used in this study. The experiment was performed on Chassis Dynamometer 20", analyzing - exhaust equipment CEBII and
Fuel balance 733S. The study has shown that after running durability, at load characteristics with different load levels, power decreased while fuel consumption
increased, at full load, avarage power decreased 1.82% and fuel consumption increased 2.02%. It also has shown that average CO and HC content increased by 1.89%
and 1.84%, while average NO, and CO, decreased by 1.98% and 1.90%. The experiment pointed out, after running durability, hermetic chamber reduced, average
decreased 0.84%, catalytic metal particles tended to combine together, and appearing particles carbon was deposited on the surface of the Ni catalyst.

Keywords: Cu-Ni/ Al,0; fuel consumption, CO, HC, NO,, running durability.
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1. DAT VAN BE da dua ra céc giai phap dé da dang héa ngudn nhién lieu
Hién nay, nhién liéu hoa thach la nguyén liéu cho hau  ¢ng nhu nang cao hiéu qua st dung ndng lvgng nhdm
hét cac nganh san sudt nang lvong ndi chung va dong co  9idm thiéu toi da sir dung nhién liéu hoa thach. ba dang
d6t trong nGi riéng. Do vay, ngudn nguyén liéu nay dang  hoabang cach st dung cac nguon nhién lieu thay thé nhu:
ngay dan bi can kiét. Vi thé cac nha nghién ctru vé dong co Ethanol, Biodiesel, CNG, LPG,... d&c biét la khi Hydro. Viéc
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nang cao hiéu qua st dung nang lwgng dugc thuc hién
bang cach thay ddi két cdu va diéu khién déng co, thém
phu gia vao nhién liéu giap tang dd kin khit budng chay.
Mot hiéng nghién clru khéac Ia thém phu gia vao nhién liéu
gilp cai thién qua trinh chay da cho két qua kha kha quan.

Hydro la ngudn nguyén liéu sach, cé thé tai tao va cé
thé duoc san xudt tlr ngudn nuwdc vo tan. Do Hydro co tri so
Octan I&n nén dwgc xem nhu mot nguodn nhién liéu doi dao
mong mud6n cho ddng co dét trong. Trong cac nghién ctu
gan day, Hydro da duoc nghién clru dua vao cung nhién
lieu nhv mét phu gia gilp cai thién qua trinh chay. Radu
Chiriac cung cbng s [1] d& nghién ctru phun khi Hydro vao
duong nap, két qua cho thdy hiéu sudt nhiét cé ich cla
dong co tang Ién, phat thai CO, CO, va HC giam, tuy nhién
NO, lai tang Ién do qua trinh chay dugc céi thién. Changwei
Ji va cac cong su [2-5] cling da nghién ctru va cho thay giam
duoc tiéu hao nhién liéu va khi thai & ché do khong tai, qua
trinh chay voi hdn hop nghéo cling duoc cai thién.

Tuy nhién, van deé tich tr, bao quan va an toan khi stv
dung khi Hydro dang lam han ché si phat trién ctia nguén
nhién liéu nay trén cac phuong tién giao théng. Do d6, van
dé dang dugc quan tam hién nay la san xudt va cung cap
truc tiép khi Hydro ngay trén dong co. O d6, bd xdc tac
duoc Iap trén duwdng thai s& tan dung nhiét khi thai dong
co, két hop véi tac dung clia chat xuc téc, khi giau Hydro
duoc sdn xuat va dua dén dudng nap cla dong co. Tran
Van Hoang va céc cong su [6] d& nghién clru va bdo céo
hiéu qua kinh t€, k§ thuat va phat thai clia ddng co phun
xang dién tir khi s dung bd xic tac giau Hydro Cu-Ni/
Al,O,, két qua nghién clru cho thay da cai thién dwgc cong
sudt dong co sudt tiéu hao nhién liéu, phat thai CO, HC. Tuy
nhién, van dé danh gia do bén cling nhu hiéu qua bd xac
tac theo thoi gian van chwa dwoc nghién clru. Vi vay, bai
bao nay sé nghién clru danh gia thdng s6 ki thuat, kinh té
va phat thai ctia dong co sau khi chay bén véi bd xUc tac.

2. PHUONG PHAP THU NGHIEM
2.1. b6i twgng nghién ciru
Bang 1. Thdng s6 clia dong co xe may Piagio-Lyberty

Kiéu dong co 3van, xylanh don, 4 ky

Hé thdng cung cdp nhién ligu Phun xang dién to

He thong lam méat Lam mat béng gio cdng bikc
Dung tich xylanh 154.8¢c

Cong sudt cuc dai/T6c do 8,7 KW/7750 vong/pht
Moment xoan cuc dai/Tdc dd 12 Nm/5000 vong/phut

Bang 2. Thdng 6 k§ thuat ctia bd x(c tac tao khi giau hydro Cu-Ni/Al,0,

B0 xuc tac - Kich thudc bd xdc tac: $25x100 mm, mat do 16
20016/inch vudng
- L6p nén clia bg xdc tac: Thép FeCrAl, I6p vat liéu
trung gian: 280g/fit* g-Al,0,, vat ligu xic téc:
80g/fit®; Cu:Ni 1:1
- Hé thong ho tro sdy bang nhiét dién tro

Ty Ié xang:nude 31

Luong xang cap cho | 3% lugng tiéu hao nhién liu tai céc diém do

bo x(c tac
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D6i twong thir nghiém la dong co xe may Piagio-Leberty
¢6 dung tich xylanh 150cc do Piagio san xuét, duoc 1ap bo xuc
tac tao khi giau hydro Cu-Ni/Al,O,. Cac thong s6 k¥ thuat clia
dong co va b0 xuc tac dugc trinh bay trong bang 1 va 2.

2.2. Thiét bi thr nghiém

Th nghiém dugc tién hanh tai PTN Bong co d6t trong,
Treong BHBK Ha Noi voi cac trang thiét bi thi nghiém
gom: bang thir xe may CD 207, thi€t bi phan tich thanh
phan khi thai CEBII va do tiéu hao nhién liéu 733S. Bang thir
dong lwc hoc 20 véi dong co chinh cong suat 23,9 kW, toc
dd 16n nhat 160 km/h. Hé thdng phan tich khi thai CEBII
goém cac bd phan tich cac thanh phan CO, CO,, HC, NO,, O,
trong khi thai. Thiét bi do tiéu thu nhién liéu Fuel Balance
733S dung cam bién do lvu lvgng nhién liéu tiéu thu cung
cdp cho dong co bang cach can lugng nhién liéu trong binh
chtra (do theo ki€u khéi lvgng).

Tién hanh do ba lan déi véi xylanh va piston clia dong
co trwdc va sau khi thir nghiém. Dung panme do ngoai va
do trong v@i dd chinh xac 0,001mm.

2.3. Phvong phap thr nghiém

Qua trinh thir nghiém duwoc ti€én hanh theo phurong phap
déi chitng khi dong co st dung hén hop nhién liéu xang
RON92 v6i khi giau hydro trwéc chay bén va sau khi chay bén.
Pong co dugc dua lén bang thir CD 20” chay ra trong vong 1
gi0 v&i van téc 50 km/h. Lugng nhién liéu cung cdp cho dong
co & cac ché do dugc dieu khién bang ECU. Tién hanh do
cong sudt, lugng tiéu hao nhién liéu, phat thai CO, HC, NO,,
CO, tai vi tri 100% tay ga téc dd tr 30 dén 70 km/h (hinh 2).
Sau khi do dac, xe dugc thtr nghiém hién truong 5000km trén
tuyén dudng Lang - Hoa Lac, chay 25 ngay lién tuc, moi ngay
chay 4 gi¢ voi toc do 50 km/h (hinh 2). Sau khi chay bén, xe
duoc do ki€m nghiém tinh nang kinh té, ky thuat va phat thai
trén bang thir giéng nhu truéc khi chay bén.
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Hinh 2. Xe Piagio-Leberty thir nghiém trén hién truong va trén bang thir CD 20"
3. KET QUA VA THAO LUAN
3.1. K&t qua do tinh nang kinh té, k§ thuat va phat thai
clia dong co xe Lyberty triéc va sau khi chay bén 5.000
km & 100% tay ga

K&t qua thir nghiém trén hinh 3 thé hién cong suat va suat
tiéu thu nhién liéu cda xe Liberty theo t6c do tir 30 dén 70
km/h tai 100% tay ga. Ta thay, khi tdng t6c do tir 30 dén 70
km/h, céng suét dong co tridc khi chay bén tang va dat cuc
dai tai 70 km/h, tang nhanh trong khodng tir 30 dén 45 km/h
va 55 dén 70 km/h. Cong suét sau chay bén cling c6 dac tinh
tuong ty nhung thap hon dwong trueée chay bén. B6i véi suat
tiéu thu nhién liéu truéc va sau chay bén déu c6 dang tang
cham khi téc do tang tir 30 dén 55 km/h. Khi ti€p tuc tang toc
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do thi sudt tiéu hao nhién liéu giam xuéng. B0 thi cling cho
thdy, duong suét tiéu hao nhién liéu sau chay bén cao hon
duong trude khi chay. Két qua nay cho thay, sau khi chay bén
cOng suat dong co gidm va suat tiéu thu nhién liéu tang lén.
Nguyén nhan dan dén diéu nay c6 thé do piston - xylanh - xéc
mang bi mon nén dd kin khit giam, hoac do sau khi chay bén
hiéu suét bo xuc tac gidm xubng dan dén luong khi hydro
cung cap cho ddng co giam, lam cho cdng suat dong co giam
va tiéu hao nhién liéu tang.

Cong suat xe P (Kw)

x
]
=]

Sut tiéu thyt nhién ligu ge {g/Kw.h)

— - P_Trudcchay bén — ¢ P_Sauchay bén

—a - ge_Trudcchaybén —/— ge Sauchayhén

30 a0 &0 70

Téec ag xseov (k)
Hinh 3. Cong suat va sudt tiéu hao nhién liéu clia xe Liberty trréc va sau khi
chay thi nghiém ngoai hién truong do 6 100% tay ga
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Hinh 4. Phat thai CO va CO, clia xe Liberty trudc va sau khi chay thir nghiém
ngoai hién trudng do & 100% tay ga
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Hinh 5. Phat thai HC va NO, clia xe Liberty truéc va sau khi chay tht nghiém
ngoai hién trudng do & 100% tay ga

K&t qua thir nghiém trén hinh 4 va 5 thé hién phat thai
cla dong co xe Liberty truéc va sau khi chay hién truong &
ché dd 100% tay ga, toc do tir 30 dén 70 km/h. Két qua thi
nghiém chi ra rang (hinh 4), truc khi chay bén, phat thai CO
tang nhanh va CO, giam nhanh khi téc do tang tir 30 1én 55
km/h. Tiép tuc tang t6c do thi phat thai CO va CO, gan nhu
khéng doi. Nhin biéu d6 hinh 5 cling cho théy, trdc khi chay
bén, NO, c6 xu huéng gidm manh trong khi HC cé xu huéng
tang cham khi téc do tang tir 30 dén 55 km/h, sau doé ca hai
déu c6 xu hwong gidam, nhung HC gidm khéng dang ké.
Puong déc tinh cda CO, HC, NO,, CO, sau chay bén c6 hinh

dang twong tv nhung CO va HC thap hon trong khi NO, va
CO, cao hon so véi treée khi chay bén. Qua dé chirng to,
phat thai CO, HC tang Ién con NO, va CO, da giam xuéng.

=
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Hinh 6. Tinh nang kinh té, k§ thuat va phat thai trung binh clia dong co sau
50 i trurbe khi thi nghiém ngoai hién trudng do & 100% tay ga

Hinh 6 cho ta két qua vé tinh nang kinh té, kj thuat va
phat thai trung binh clia ddng co sau so voi trwdc khi thir
nghiém ngoai hién trwvong do & dac tinh t6c do tai 100%
tay ga. Nhin biéu dé cho thdy, cong suédt trung binh trén
toan dai toc do sau khi chay bén gidm 1,82% so véi truéc
khi chay bén, tuy nhién gia tri giam khong dang dé, & cac
ché do thr nghiém thi cong sudt déu giam trén du6i 2%.
Sudt tiéu thu nhién liéu trung binh sau khi chay bén & ché
do 100% tay ga tang 2,02% so voi trwéc khi chay bén. Suéat
tiéu thu nhién liéu déu tang lén sau khi chay bén & cac ché
dd th nghiém, tuy nhién gia tri tang lén cling khéng dang
ké va déu dao dong khoang 2%.

Hinh 6 cling cho thay, sau khi chay hién trieong thi phat
thai CO trung binh trén toan dai té¢c dd clia dong co tang
1,89%, phat thai HC trung binh tang 1,84%, phat thai NO,
trung binh gidm 1,98% va phét thai CO, trung binh giam
1,90% so véi trwdce khi chay hién trvong. K€t qua nay chirng
td sau khi chay hién truong do piston - xylanh - xéc mang bi
mon nén dan dén qué trinh chay kém di vi thé phat thai CO
va HC tang Ién con phat thai CO, va NO, giam xudng. Tuy
nhién két qua thay déi khéng dang ké va déu thap hon 2%.
3.2. Banh gia do kin khit ctia budng chay

D0 kin khit bubng chéay dong co thé hién qua théng s6
ap suat nén khéng né. Két qua do trudce va sau khi chay thiy
nghiém hién trudng cho trén bang 3.

Co thé thay rang gia tri 4p suét nén do sau khi chay bén
cla dong co 6 cac tdc dd khac nhau déu giam. Tuy nhién,
dé chénh léch gitra hai gia tri nay khong dang ké, trung binh
giam 0,84%.

Bang 3. Ap sudt nén do trudc va sau khi chay bén

T6c do Ap sudt nén (bar)

(km/h) Truéc thi nghiém Sau thit nghiém
5 115 114
10 11,8 11,7
15 12,3 12,2

Sau khi chay bén 5000km, thuc hién thao dong co do
piston va xylanh. Thuc hién 3 1an do dé lay két qua trung
binh, do xylanh tai vi tri cach mép trén clia xylanh 10mm va
do theo hwéng ngang clia xylanh, do piston tai vi tri cach 16
chot piston khodng 10mm vé phia duéi va vudng goc voi
chot piston.
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K&t qua trén hinh 7 cho thay, mai mon cla piston va
xylanh déng co khéng qué 0,5%

57.60 -
5/.50

5/.40 o 57.37

57.20

57.00 -

56.80

Trudc Sau

Hinh 7. Két qué do piston va xylanh dong co sau khi chay 5000km
3.3. Danh gia dd bén bo xuc tac Cu-Ni/ Al,O,

e L .

Hinh 8. Anh chup béng kinh hién vi dién ti SEM va EDX bé mét bo xdc téc
Cu-Ni/ AlLO, trudc khi chay bén

Hinh 9. Anh chup béng kinh hién vi dién ti SEM va EDX bé mét bo xdc téc
Cu-Ni/ AlO, sau khi chay bén

Hinh 8 va 9 thé hién anh chup bé mét bd xuc tac bang
kinh hién vi dién tr SEM va EDX trwdc va sau khi chay bén.
Két qua cho thay sau khi chay bén, cac hat kim loai Ni, Cu,

- aopm
uni o2k 200 kv Wbl Pl n) o

86 | Tap chi KHOAHOC & CONG NGHE e S6 44.2018

Al c6 xu huéng I6n hon. Chinh diéu nay lam giam dién tich
phan (tng dan dén 1am giam di hiéu suét b x(c tac.

Bén canh d6, anh chup kinh hién vi dién t& cling cho
thay trén bé mat clia bd xlc tac cd dong bam céac hat
Carbon két tia. Chinh céac hat Carbon nay lam maét tac dung
hoat dong ctia kim loai Ni dan dén giam kha ning chuyén
héa nhién liéu thanh khi Hydro ctia b6 xUc téc, hay né ciing
chinh la mét phan lam gidm céng suét déng co. Do do, ta
phai str dung phuong phap dé loai bo cac hat Carbon nay
trén bé mat bd xuc tac dé kéo dai tudi tho bo xtc tac cling
nhw duy tri sw 1am viéc &n dinh clia né.

4. KET LUAN

Hiéu qud kinh ké ky thuat va phat thai clia dong co st
dung b0 xuc tac giau hydro Cu-Ni/Al,O, da dugc danh gia va
so sanh trwéc va sau khi chay bén 5.000km. Két qua chi ra
rang, cong suat clia xe may sau khi chay thi nghiém hién
treong giam khéng dang ké so véi trwge khi chay hién
truong. Cu thé, khi chay dac tinh tée do & 100% tai, cdng suét
trung binh sau khi chay bén gidm 1,82% so voi truéc khi chay
bén, & cac ché dod thir nghiém khac thi cong suat déu giam
trén duéi 2%, sudt tiéu thu nhién liéu trung binh sau khi chay
bén tang 2,02%. K&t qua thir nghiém cho thay phat thai CO
va HC clia xe may tang lén so véi trutc khi chay hién truong
lan lugt 1a 1,89% va 1,84%, dong thoi phét thai CO, va NO,
trung binh giam xuéng lan lwgt 1a 1,90% va 1,98%.

Th nghiém ciing cho thdy, sau chay bén cac hat kim
loai clia bo xuc tac co6 kich thudc I16n 1én va trén bé mat bd
xUc tac c6 dong bam cac hat Carbon két ttia. Chinh diéu
nay lam gidm hiéu suat bo suét bo xdc tac, dan dén cong
suat dong co giam.

Loicdmon

Nhém té&c gi& chan thanh cdm on B Khoa hoc va Céng
nghé da cung cdp tai chinh, PTN Bdng co dét trong -
Treong Bai hoc Bach khoa Ha Noi da cho phép sir dung
trang thiét bi dé thuc hién nghién ctru nay.
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