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TOM TAT

Bai bao nghién ctru anh hudng cta viée thay thé mot phan nhién liéu xang bang NH,
dén qua trmh chay, tinh nang ky thuat va phat thai cia dong co xing. Cac bién s6 du’orc
xét dén gdm: ti 18 NH thay thé, cong sudt, tai trong, ti s6 nén, thoi diém danh lua va
ti 18 hydro bd sung. Ket qua cho thdy, tai téc d6 4000 v/p, khi thay thé xang bang NH,
O cac ti 1€ 10— 100%, cong suit dong co giam 1,9-22,3%, sudt tiéu hao nhién liéu tang
5,9-128,3%. Dong thoi, phat thai NO, giam 5,1-20,6%, CO giam 20-100% va CO, giam
10-40% trén toan dai cong suat.

Tir khéa: Nhién li€u NH,, dong co xang, giam phat thai.

ABSTRACT

This paper investigates the impact of partially replacing gasoline with NH, on
combustion characteristics, engine performance, and emissions. The study considers
variables such as NH  substitution ratio, power output, load, compression ratio, ignition
timing, and hydrogen addition. At 4000 rpm, replacing gasoline with NH, at rates from
10% to 100% results in a power decrease of 1.9—22.3% and a fuel consumption increase
of 5.9—-128.3%. Emissions are significantly reduced: NO_by 5.1-20.6%, CO by 20-100%,
and CO, by 10-40% across the power range.

Keywords: NH, fuel, gasoline engine, emission reduction.

1. GIOI THIEU

Nhién liéu xang tir 1au da duogc biét dén
1a loai nhién li¢u c6 mat do nang luong cao,
dé van chuyén, bao quan va st dung. Tuy
nhién, qua trinh d6t chay xing thai ra khi
céc-bon va céc chét phat thai doc hai khac,
diéu nay gdy ra hiéu ung nha kinh ciing
nhu 6 nhiém méi truong. BEé giam phat thai
cac-bon tir phuong tién giao thong thi da

¢6 hai phuong an chinh d6 1a stir dung dong
co dién va sur dung dong co dot trong ma
nhién liéu khong cé gbe cac-bon. Pdi véi
nhién li¢u khong cac-bon thi ammonia va
hydro hién dang 1a hai loai nhién liéu dang
duogc nhidu nha khoa hoc quan tdm. [1]
Viéc st dung ammonia cho dong co
dbt trong cling di va dang duoc nghién
ctru. Khi phan tich tinh chét vat Iy va héa
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hoc ciia ammonia thi nhiét tri va van téc
lan tran mang Itra cia ammonia 16n hon so
v6i nhién liéu hydrocarbon thong thuong
lan luogt 14 40% va 20%. Khi sir dung chu
trinh otto (SI) cho nhién li¢u ammonia thi
dang gap mot sd van dé kho khin nhat
dinh, nguyén nhan 1a do tinh ning d6t chay
kém ciling nhu pham vi dé chay hep, nhiét
d6 danh lira t6i thiéu twong ddi cao. Khi st
dung chu trinh diesel (CI) cho nhién li¢u
ammonia thi dong co phai sit dung ti s6
nén cao (tu 35: 1 dén 100: 1). [2] [3] Piéu
nay 1a do chi sd cetan ctia ammonia thap
Do d6 nhiéu nha nghién ciru quan tim dén
viéc st dung ammonia lam nhién liéu bd
sung vao cac nhién liéu truyén théng. Véi
phuong phap nay, ammonia chi duoc cip
mot ti 16 nhét dinh vao trong dong co dé
hoa tron v6i nhién liéu chinh 1a xang. Két
qua nghién ctru cho thiy véi viéc bo sung
ammonia thi lugng nhién li¢u xang s€ giam
do @6 it tiéu thu nhién liéu c6 ngudn gdc
héa thach hon tirc 1a phat thai cac-bon cling
s€ giam hon. [4]
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Tai Viét Nam c6 mot sd lugng 16n céac
dong co dang sir dung nhién liéu xang. Dé
giam viéc str dung nhién liéu c6 ngudn gdc
hoa thach, giam phat thai cac bon thi viéc
thay thé mot phan nhién liéu xing bang
nhién liéu ammonia c¢é y nghia khoa hoc
cao vi vura tan dung duoc nguén dong co cii
trong khi khong phai thay d6i nhicu vé két
céu. Két qua nghién ciru s& gop phan trong
viéc nghién ciru ddnh gia kha nang chuyén
d6i nhién liéu cho cac dong co xing thé hé
cli cling nhu tng dung nhién liéu ammonia
cho tuong lai dé thuc hién kich ban da dang
hoéa ngudn nhién liéu thay thé ciing nhu
giam phat thai cac bon cua chinh phu.

2. NOI DUNG NGHIEN CU'U

2.1. D6i twgng va nhién li¢u nghién
cuu

Dbi twong nghién ctu 1a dong co xing
Ford loai ZSG 416, 1.6L. Bang 1 du¢i day sé
thé hién thong s6 dong co trong Bang 1. [5]

Béng 1. Cdc thong sé ky thudt chinh cia dong co Ford loai ZSG 416, 1.6L.

Thong sb k¥ thuat ciia dong co

Kiéu dong co Danh Itra bang bugi, 4 ky
Loai dong co 4 xy lanh thang hang

Dung tich dong co 1595 cm3

Cong suat 74W tai 6000 vong/phiit

Mo men 146 N.m tai 4000 vong/ phut

Toc d6 cuc dai

6450 vong/ phut ( Lién tuc )

6800 vong/phut ( Tuc thoi )

thanh truyén.

Loai nhién liéu Xang
Duong kinh piston 79 mm
Ty s nén 11:1
Béan kinh truc khuyu 40.7 mm
Khoang cach giira cac tim cac bac 16t dau to

137 mm

Nhién liéu nghién ctu 1a nhién liéu
xdng va NH, Tinh chat vat 1y va héa hoc

18

cua nhién liéu nghién ctu dung trong md

phong duogc trinh bay trong Bang 2 [1] [4]
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Bdng 2. Théng sé ciia nhién liéu NH . va xang.

STT Théng s6 Pon vi NH, Xing
1 | Trisd octan - 120 91-98
2 | Trisb cé tan - - -
3 | Khdi luong riéng & trang thai long kg/m? 602,8 720-775
4 | Ty 1& khong khi/nhién liéu Iy thuyét | kg/kg 6,05 14,7
5 | Nhiét tri thap Ml/kg 18,61 42-44
6 | Nhiét do tu bdc chay K 924 | 280 -450

2.2. Phwong phap nghién ciru

Hinh 1. M6 hinh déng co FORD loai ZSG 416, 1.6L xdy
dung trén phdn mém AVL-Boost.

Pé nghién ciu anh huéng cta viée
cung cap NH, vao duong nap dén cac thong
sO kinh té, ndng lugng va moi trudng cia
dong co xang FORD loai ZSG 416, 1.6 L str
dung phuong phap nghién ctru moé phong
bang phan mém AVL Boost. Theo phuong
an da chon, NH, duoc cap vao dudng éng
nap cuia dong co. Do do6, trén mo hinh dong
co Xang-NH, c¢6 thém phan tir voi phun
(I5) d@é mo phong qua trinh cung cap NH..

Ne, Me
®

—&— Me (Nm)
—&— Ne (kW) 240
—&— ge (g/kWh)

1000 2000 3000 4000 5000 6000 6500
Téc do dong co (vlp)

Hinh 2. Mé men, céng sudt va tiéu hao nhién liéu cia
déng co'tgi ddac tinh ngoai.

Hinh 2 trinh by md men, cong sut va
suét tiéu hao nhién liéu ciia dong co nghién
ctru. C6 thé nhan théy tai tbe do 3000 v/p
thi sut tiéu hao nhién lidu 1 thap nhét. Tai
tdc d6 4000 v/p thi md men 1a 16n nhat. Tai
6000 v/p thi cong suat thu duoc 14 16n nhat.
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Hinh 3. D4 thi ddnh gid tinh chinh xdc ctia mé hinh.
DPé danh gia tinh chinh x4c va hiéu
chinh mé hinh, thi két qua mé phong cua
dong co dugc so sanh véi s6 liéu cta nha
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san xudt cong bd. Két qua mod phong va
thue nghiém vé cong suat va suat tiéu hao
nhién li€u dugc so sadnh khi dong co hoat
dong theo dic tinh ngoai. Sai 1éch vé cong
sudt 1a 2,13 %, sai léch vé suét tiéu hao
nhién liéu 13 3,2% (Hinh 3) cho thiy mo
hinh dam bao d¢ tin cdy dap ung yéu cau
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- XK= Al00

1000 2000 3000 4000 5000 6000
Téc 4o dong co (vip)

a. Dién bién cong suat vai cac ti 16 NH,
thay thé tai ddc tinh ngoai
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Téc dd dong co (v/p)
c. Dién bién phat thai NOx vdi cac ti 1&
NH, thay thé tai dac tinh ngoai
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cho cac nghién ctru md phong tiép theo.

3. KET QUA NGHIEN CUU

3.1. Thay thé ti 1¢ khoi lwong xing s&
dwoc giam di va thay thé bang ding khéi
luwgng cia NH, tham gia d6t chay tai ché
do buém ga mé hoan toan.
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b. Dién bi€n ge véi céc ti 1¢ NH, thay the
tai dac tinh ngoai
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d. Dién bién CO véi céc ti 1& NH, thay
thé tai dac tinh ngoai
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e. Dién bién HC véi céc ti 1¢ NH, thay thé
tai dac tinh ngoai

Hinh 4. Dé thi két qud mé phéng ddc tinh ngoai ciia déng co

20
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Két luan: khi ti 18 NH, thay thé cang
16m: voi cac ti 1€ thay thé l1an luot 1a 25%;
50%; 75% va 100% thi cong suit giam
trung binh 1an lugt 12 0,9%; 5,5%%; 14,8%
va 25% so voi dong co thudn xing: cong
suat dong co cang giam, suét tiéu hao nhién
li¢u cang tdng, phat thai NO, cang giam lan
luot 1a 25%; 50%; 75% va 100% thi NO_
giam trung binh 1an luot 1a 10,9%; 31,2%;
53,7% va 83,4%, phat thai CO giam trung
binh lan lugt 12 44,7%; 136,0%; 394,2% va
3148,6%, phat thai HC giam trung binh lan
luot 1a 48,0%; 140%; 352% va 769,0% so
v6i dong co thudn xing.

3.2. Pic tinh tai tai 4000 vong/phut

Dua vao két qua mo phong dong co lam
viée tai toc do 4000 v/p véi cac tai trong va
ti 1¢ NH, thay doi c6 thé nhén thay nhu sau:
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a. Dién bién cong suat voi cac ti 1€ NH,

thay doi tai 4000 v/p
450
400 —— A0
~-B--Al0
350 —=k=-A25 z
300 CoX
=) .
&0 - ﬁ
%200
O -
Z150
100
50 4000v/p
0
25 50 75 100

D6 mo buém ga (%)
c. Dién bién NOx véi cac ti 16 NH, thay
d6i tai 4000 v/p
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-Ti I¢ NH, thay thé cang 16n thi cong
suat giam, suat tiéu hao nhién li¢u tang.
Tuy nhién do nhién liéu c6 gbc cac bon bi
thay thé thi HC, CO, NO_ gidm

- Khi tai thap, do diéu kién chay chua
t8i wu nén sut tiéu hao nhién liéu cao, déng
thoi lwong khi chwa chay hét nhiéu hon tao
ra nhiéu khi thai HC va CO. Nguoc lai khi
tai cao, nhiét do buéng ddt cao, nhién liéu
chay tuong ddi sach nén tao ra nhiéu khi thai
NO_ hon dong thoi suét tiéu hao nhién liéu
cling giam, phat thai CO, HC gidm.Nhién
liéu NH, c6 tdc do lan tran mang lua thap,
tde do chdy cham do d6 néu thay thé NH,
v6i ti 1€ 16n thi s€ anh hudng téi sy 1am viée
ctia dong co. Can phai thay doi thoi diém
danh lira dé khic phuc nhuoc diém nay.
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Do md budm ga (%)
b. Dién bién suét tiéu hao nhién liéu véi
cdc ti 1€ NH, thay doi tai 4000 v/p
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d. Dién bién CO véi céc ti 1& NH, thay doi
tai 4000 v/p
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e. Dién bién HC véi cdc ti 1¢ NH, thay doi
tai 4000 v/p
Hinh 5. Két qud mé phdng tiéu thu nhién liéu diesel khéng déi, tiéu thu NH_ thay d6i
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Hinh 6. Dién bién dp sudt va téc dé nha nhiét tai 4000 v/p

Hinh 6 trinh bay dién bién ap suit va
tdc do nha nhiét tai dic tinh ngoai voi tde
dd 4000 v/p voi hai loai nhién liéu la xang
va NH,. C¢ thé nhan thdy cung thoi diém
danh Iua khi s dung nhién li¢u NH, thay
thé hoan toan nhién li€u xdng thi &p suat
budng chay giam, toc d6 nha nhiét thap do
d6 hiéu qua dbt chay khong cao. Piéu nay
1a do nhién liéu NH, c6 nhiét trj thdp hon
xang, nhiét do tu chay cao, toc do lan tran
mang Itra thap va phan tng chay cham

4. KET LUAN

Két qua nghién ctru cho thiy:

22

Khi bd sung nhién li¢u NH, trén duong
nap thi tuy thudc vao ti I¢ khoi lugng nhién
liéu xang bi thay thé boi NH, s& anh huéng
t6i qua trinh chay ctia dong co. V& co ban
khi ¢6 nhién li¢u NH, tham gia qua trinh
chay thi s& lam thoi diém chdy mudn hon
va dan dén ap suit 16n nhit giam hon

Viéc thay thé xing bang NH, s& lam
giam phat thai CO, HC, khi nha kinh va da
dang héa ngudn nhién liéu sir dung, giam
strc ép 1én nhién liéu c6 ngudn gbe hoa thach
vi nhién liéu ¢ gdc cac bon dugc thay thé
bang nhién liéu khong c6 gdc cac bon.

TAP CHi KHOA HOC | rringosizoos



Joupnal o]( Science - V L U T E

1)Tai déc tinh ngoai, khi st dung nhién
liéu NH, thay thé cho nhién liéu xéng véi
cac ti 1€ 25%, 50%, 75%, 100% thi so voi
dong co thuan xang thi

+ Cong suit dong co s& giam trung
binh lan luot 1a 0,9%; 5,5%%; 14,8% va
25%

+ Sudt tiéu hao nhién liéu tang trung
binh lan luot 1a 14,7%; 32,0%; 53,2% va
69,9%

+ Phét thai NO_ giam trung binh lan
luot 1a 10,9%; 31,2%; 53,7% va 83,4%

+ Phat thai CO giam trung binh lan luot
1a 44,7%; 136,0%; 394,2% va 3148,6%

+ Phét thai HC giam trung binh lan
luot 1a 48,0%; 140%; 352% va 769,0 %

2) Tai toc d6 4000 v/p, khi sir dung
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nhién li¢u NH, thay thé cho nhién liéu xang
Vi céc ti 1€ 10%, 25%, 50%, 75%, 100%
thi so voi dong co thuan xang thi:

+ Cong sudt giam lan luot la: 1,9%;
3,0%:; 6,9%:; 11,6%; 22,3%

+ Suat tiéu hao nhién liéu ting lan luot
1a: 5,9%;11,8%; 35%; 74,6%; 128,3%

+ Phat thai NO, giam trung binh lan
lwot la: 7,31%; 5,10%; 12,4%; 14,1%;
20,6%

+ Phét thai CO giam trung binh lan
luot 1a: 20%; 25%; 45%; 85%; 100%

+ Phat thai CO, giam giam tir 10% dén
40% trén toan bo dai cong suat.

Nhu véy su dung NH, cho dong co

xang dang luu hanh 1a mot phuong an kha
thi.
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