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TOM TAT

Nghién ctru chuyén doi dong co diesel mot xylanh thanh dong co khi thién nhién 1a
mot giai phap cong nghé khong nhitng phii hop vai diéu kién nude ta hién nay ma con
hudéng dén muc tiéu dén nim 2050 Viét Nam c6 lwong phat thai rong carbon dioxide
(CO2) bang khong. Dé thu thap sb liéu phuc vu nghién ctru phat trién dong co khi thién
nhién c6 hiéu suét lam viéc cao va dép ung cac tiéu chuan khi thai ngit nghéo, can phai
xdy dung quy trinh van hanh hé théng thir nghiém 16 rang. Muc dich cta bai bao nay 1a
gidi thi¢u vé dong co chuyén d6i mot xylanh phyc vu nghién ciru, cac trang thiét bi do va
thu thap dit liéu ctia Phong thi nghiém dong co dbt trong — Truong Pai hoc Su pham k¥
thuat Vinh Long. Trong gi6i han cua nghién ctru ndy, mot quy trinh van hanh hé thong
thi nghiém phuc vu nghién ctru anh hudng cia ap sudt phun trén duong nap dén sy van
hanh cia dong co diesel mot xylanh str dung nhién liéu khi thién nhién da duoc thiét 1ap.

Tiwr khéa: Khi thién nhién, Pong co mdt xylanh, Quy trinh thir nghiém, Voi phun trén
duong nap, Ap suat phun nhién licu..

ABSTRACT

Study on converted single-cylinder diesel engine to natural gas engine which is not
only a suitable technological solution for current Vietnamese conditions but also a possible
path to achieve net-zero carbon emissions in Vietnam by 2050. In order to collect data
for research and development of natural gas engines which have high performance and
meet strict emission standards, it is necessary to create a clear experimental process. The
objective of this paper is to introduce the research of single-cylinder converted engines,
measuring systems, and data collection devices of the Internal combustion engine laboratory
at Vinh Long University of Technology Education. In the scope of this study, a procedure
for operating the experimental system to study the effects of port injection pressure on the
operation of a single-cylinder diesel engine using natural gas fuel was established.

Keywords: Natural gas, Single-cylinder engine, Experimental process, Port injector,
Injection pressure.
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1. GIOI THIEU

Bién d6i khi hau dang c6 nhiéu tac
dong tiéu cuc dén moi mat, bao gdom kinh
té, chinh tri, ngoai giao, an ninh toan cau.
Nhim han ché cac tac dong nay va hudng
dén dat muc phat thai rong bang “0”, ngay
26 thang 07 ndam 2022, Thu tudng chinh
phii da ky quyét dinh s 896/QD -TTg Ve
viéc phe duyét chién lugc quoc gia vé
bién doi khi hau giai doan dén nam 2050.
Nhiém vu chung dén nim 2030: giam 30%
mirc phat thai khj Mgé-tan (CH,)) so véi nam
2020, chuyén doi sang str dung nhién li¢u
sach cho céac phuong tién giao thong, tai
sit dung phé phu pham trdng trot va xtr ly
chét thai chan nudi lam phan hitu co, tao
khi sinh hoc. Piéu nay dit ra yéu cau cho
nganh dong co dbt trong can chu dong
thich mg, cai tién trong thiét ké cac loai
dong co nham ting hié¢u qua sir dung nhién
liéu, giam phat thai va ha thap chi phi van
hanh. St dung CNG lam nhién li¢u cho
dong co diesel 1a mot gidi phap phu hop
v6i diéu kién nude ta hién nay va huéng
dén muc tiéu phat thai rong bang “0” dén
nam 2050. Thanh phan chii yéu cua khi
sinh hoc (Biogas) la khi CH, chiém dén
70% va khoang 30% la khi CO_, mot lugng
ratitla khi H,S, N_, H, va hoi nu6e [1]. Tuy
nhién khi thanh phan khi CH, dat ttr 80%
tr¢ 1én thi duoc coi la khi thlen nhién, dé
tang kha nang du trit ndng lugng va giam
thé tich luu trit khi thién nhién dugc nén lai
v6i ap sudt khoang 250 bar, goi 13 khi CNG
[2]. Nguon cung khi thién nhién ¢ nudc ta
tuong d6i 16n, thudng ton tai & cac mo khi
hodc thu hdi tir qué trinh khai thac dau mo,
hay céac bang chay va thu héi duoc tir qua
trinh khai thac than d4 [3]. Khi CNG duogc
biét dén nhu 12 mot loai nhién liéu thay thé
cho cac loai nhién liéu 1ong gbc dau mo
boi nhitng wu diém nhu: gia thanh ré, an
toan trong luu tri¥, st dung, san pham cia
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qué trinh chay hau nhu khong tao mudi,
dic biét 1a giam dang ké khi thai gay hiéu
mg nha kinh [4]. Tuy nhién khi chuyén doi
dong co diesel thanh dong co ludng nhién
liéu van tOn tai mot sé nhuge diém nhu: Hé
thdng nhién liéu phuc tap, diéu chinh ty 1¢
CNG/diesel dé c6 duge mot hdn hop dong
nhat 13 rat kho, hiéu suat lam viéc ctia dong
co thip khi dong co lam viéc ¢ ché do tai
nho hodc khong tai [5]. Han ché 16n nhat
cua dong co ludng nhién li¢u (CNG/diesel)
1a vAn con st dung nhién liéu gbc dau mo,
do vay can phai c¢6 phuong an chuyén déi
thanh dong co khi thién nhién. Déi véi
dong co diesel kh1 chuyén thanh dong co
khi thién nhién can phal glam t1 sO nén
[6,7,8,9,10,11,12], thay ddi két cAu buong
chday phai phu hop cho viéc hoa tron khong
khi voi khi thién nhién tao diéu kién cho
vi€c nang cao dugc hiéu qua clia qua trinh
chay, bo sung hé thong danh lira khong co
bugi [13, 14, 15]. Hé thdng cung cép nhién
lidu ciing can phai thay d6i: Hé thong nhién
lidu diesel duoc loai bo va thay thé bang
hé théng nhién liéu khi thién nhién. Do
thanh phan khi thién nhién khong c6 hoi
nude, khi dét chay cung mot khoi luong
nhu nhau, khi thién nhién c6 nhiét lugng
cao hon. Py 1a 1y do nhiét d6 trong budng
chay ¢ dong co khi thién nhién cao hon so
v6i nhién liéu diesel, vi vay phai thay doi
hé thong 1am mat, hé thong boi tron dé dam
bao nhi¢t do 1am vi¢c ciia dong co dugc on
dinh [16]. Pong co sau chuyén d6i ciing
can hiéu chinh lai cac thong ) ky thuat
cho phu hgp nhu géc mo sém va dong
muodn cua xup-pap nap va thai [17]. BPong
co diesel sau chuyén d6i c6 voi phun nhién
liéu dit trén duong dng nap nén cac thong
sO nhu: p suat phun nhién liéu, vi tri dat voi
phun ciing can dwoc nghién ciru va kiém
soat [ 18]. Tuy nhién, quy trinh van hanh hé
théng thtr nghiém dé thu thap s6 liéu phuc
vu nghién ctru vé dong co khi thién nhién
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chuyén d6i cho dén nay van chua 13 rang
hodc chua dugc cong bb. Xuat phat tir 1y
do nay, nhom tac gia da tién hanh “Nghién
ctru quy trinh thir nghiém dong co chuyén
d6i mot xylanh thay doi ap suat voi phun
khi thién nhién trén dudng nap” tai Phong
thi nghiém dong co dbt trong, khoa Dong
luc, Truong Pai hoc su pham k¥ thudt Vinh
Long. Pé thu duoc sb lidu phuc vu nghién
clru, trude tién phai hiéu dugce céc trang
thiét b trong phong thir.

2. NOI DUNG NGHIEN CcUU

2.1. Muc dich thi nghiém

Muc dich cua thi nghiém la xem xét
anh huong cﬁa &p sudt phun nhién liéu dén
cac thong s6 nhu lugng nhién liéu cung
cp, md men, cong suit va cic chi s6 vé
khi thai cua dong co. Luong nhién liéu cod
thé dugc tinh toan bang cong thirc [18]:

1 6
=1,-L0r Vpis, N )
T, -Pre ¥ disp- [ A ) N, Aa,,
engine

mde/ivery

F
Trong do:

* Maaivery: Luu luong nhién liéu

phun, (g/s).
« M,: Hé sb nap.

* Prop: Khéi lugng riéng khong khi,
(kG/m>).

* Vaiep: Thé tich cong tac xy lanh, (m®).
* n: Toc d6 dong co, (vong/phiit).

* (A/F) angine: Ti1¢ A/F ctianhién ligu.
* N_,;: S6 xy lanh trong dong co.

o Aa;, 2 Thoi gian phun.

2.2. Trang thiét bi thir nghiém

2.2.1. B6 tri hé thong thi nghiém

Hinh 1 va hinh 2 thé hién b tri céc
trang thiét bi thi nghiém tong thé, cac thiét
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bi chinh sir dung trong thi nghiém gom:
Pong co nghién ctru mot xylanh ndm ngang
duoc thiét ké lai tir dong co diesel voi cac
thong s6 duoc trinh bay trong Bang 1. Hé
thong cung cap nhién liéu khi thién nhién
gbém: thung chtra nhién liéu CNG ap suat
150 bar, hai bd van giam ap, thiét bi do tiéu
thu nhién liéu CNG (Mass Flow Controller:
MFC) va mét voi phun CNG (kiéu voi phun
ho) lap trén duong 6ng nap, Dynamometer
dé do mé men dong co, thém vao d6 1a cac
hé thong nap/thai, hé théng lam maét, bo
diéu khien dong co, bo thu thap dir ligu va
mot Va1 he thong do khac.

Flow ..
E“"

t
g(

Gas analyzer
KEG-500

m . ‘ y
Resea cll 4
A1 W\ Ade =5 }Ww— S
\— L

Hinh 2. Déng co'va thiét bi thi nghiém[13]:
Bdng 1. Théng sé ky thudt déng co

nghién cuu
Tén thong sb hIi(ef:u (t;::l ngTlelZn
Puong kinh xylanh| D | 103 | mm
Hanh trinh piston S | 115 | mm
Dung tich xylanh | V,, | 1,03 | Lit
Ty s6 nén € 10 -
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2.2.2. Dong co nghién curu

Hinh 3. Déng co nghién ciu
Vi tri
lip bigi

Hinh 4. Vij tri bugi trén ndp mdy

Dong co diesel S1100 4 ky, mot xylanh
nam ngang, lam mat kiéu bdc hoi ty nhién,
ty s6 nén, € = 20, khoi dong bang tay va
boi tron cudng birc dugc chuyén doi thanh
dong co nghién ctru nhu hinh 3. Hé théng
lam mat duoc bd sung thém bom nude, két
lam mat nudc, quat lam mat, binh ngung,
duong nude vao dong co va duong nudc ra
khoi dong co. Nép may duoc gia cong lai
dé 1ap bugi thay cho voi phun diesel nhu
hinh 4. Banh da dugc gia cong lai dé gin
vanh riang khoi dong va lip thém dong co
dién khoi dong nhu hinh 5.

2.3. Chuan bi thi nghiém

2.3.1. Hiéu chinh thiét bi do

Trudc khi thyc hién thi nghiém, can
hiéu chinh lai thiét bi do dé hé théng lam
viéc chinh xéac va hi¢u qua trong qua trinh
thi nghiém. Thiét bi Dynamometer do mo

men dong co dugc hi€u chinh theo céc
budc nhu sau:

» Kiém tra nguon dién cung cap cho

42
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thiét bi, bat thiét bi do

» Xoay cong tac chinh trén bang dicu
khién vé vi tri “ON”

« Nhin phim “0 Nm”, sau d6 “250”
nhap nhdy trén bang hién thi.

« Lip dat can hiéu chinh vao 15 can
chinh trén cum phanh va do¢i dén khi no
ngung rung.

« Nhan phim “gia tri hiéu chinh”
(Calibration value).

* Viéc hi€u chinh gié tri do cia m6 men
xoan dugc hoan tat khi bang hién thi bao
gia tri 250 Nm.

« Thao can hiéu chinh ra khoi thiét bi,
bang hién thi bao gia tri “0”, thiét bi da sin
sang hoat dong.

2.3.2. Chay dm may

Muc dich chay 4m may la dé trang thai
nhi¢t cua dong co dat trang thai lam viéc
ctia dong co trude khi thay doi tai thi ng-
hiém. Trang thai lam viéc duogc kiém soat
qua cac cam bién: nhiét do nude lam mat
vao va ra khoi dong co, nhi¢t d va ap suit
dau lam viéc, nhiét do khi nap va thai.

Yéu cau ciia hé thdng dong co 14 phai
duogc chay him néng truée khi tién hanh do
dé dat dugc két qua chinh xac. Qua trinh
chay ham noéng dong co dugc tién hanh
nhu sau:

« Trudce khi cho nd dong co, can cung
cap nhién liéu cho dong co bang cach: Mo
van binh nhién liéu, xoay van diéu ap diéu
chinh nhién liéu ra & ap suat can khao sat.

* Khéi dong dong co cho chay & ché do
cam chimg khoang 2 — 5 phut dé nhiét do
dong co tang lén.

* Trude khi cho dung dong co, phai
tién hanh gidm ga va giam tai bang cach
van num diéu khién toc d6 va vi tri thanh
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rang de dong budém ga, xoay can gat nhién
lidu cap vao duong bng nap sang ché do
“OFF” dé cit nhién liéu cip cho dong co.
bong co dugce dung lai hoan toan.

-
r

Hinh 5: Hé théng khéi déng dién
3.3. Quy trinh thir nghiém

Trong nghién ctru ndy, 4p suit phun
nhién liéu duoc khao sat voi cac gia tri
tir 1 bar dén 5 bar, voi bude thay d6i 1a 1
bar. Toe dd dong co dugc thay ddi tir 1000
vong/phut dén 2200 vong/phit, véi bude
thay d6i 1a 200 vong/phat. Goc danh lira
som dugc thay doi tir 20 dén 30 d6 trude
diém chét trén, v6i budc thay doi la 2 do
gbc quay truc khuyu. Quy trinh thi nghiém
duoce tién hanh qua cac bude nhu sau:

* Buoce 1: MO van binh nhién liéu,
xoay van di€u ap diéu chinh ap suat nhién
liéu ra tai 4p suat 1 bar.

* Budc 2: Dé nd dong co, mé van cip
nhién li€u vao 6ng nap, dich chuyén Vi tri
thanh rang dén vi tri buém ga mé 16n nhét.
Cho khoang 15 — 20 giay cho dong co hoat
d6ng 6n dinh.

« Buée 3: Tién hanh diéu chinh goc
danh Itra sdm: Trén mat cua banh da da co
san cac vach chia dé thuan tién cho viéc
diéu chinh goc danh lira sém. Quy trinh
diéu chinh dugc thuc hién lan lugt “N&i
long dai dc hoic bulong ¢d dinh bd chia
dién => Xoay b¢ chia di¢n téi vi tri mubn
diéu chinh => Xiét lai cac bulong hodc dai
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¢ bo chia dién”. Thyc hién diéu chinh t6i
20 do trude diém chét trén.

Luu y: Dam bao van chat cac bulong,
dai dc. Thong thudng, chicu quay ciia rotor
trong bo chia dién cung chiéu véi dong co
theo chiéu quay kim dong hé. Vi vy mudn
thoi diém lira ddnh som hon thi quay bo
chia dién ngugc kim déng ho, muédn thoi
diém danh lira t6i tré hon thi quay cung
chiéu kim dong ho.

« Buwéc 4: Ting toc dd dong co dén
cac toc dd thi nghiém can do. Toc d thi
nghi¢m ban diu nhé nhit tai 1000 vong/
phit.

« Buéc 5: Xoay nim diéu khién phanh
tir tr nguoc chidu kim dong hd cho dén
khi dong co dugc phanh va tbe do dong
co giam xudng dén gia tri yéu cau can do,
ddng thoi két hop didu chinh luong nhién
liéu phun vao duong nap. Cho tu 5 — 10
gidy cho dong co hoat dong 6n dinh.

« Bude 6: Doc va ghi cac gia trj toc do,
md men, cong suat trén bang hién thi cua
thiét bi do cong suat MP 100S.

« Buée 7: Quan sat va in két qua gia tri
cac thanh phan phat thai tir thiét bi do khi
thai KEG 500.

* Budc 8: Ghi gia tri luu luong CNG
tir thiét bi do luu luong, nhiét do khi thai tir
cam bién do, nhiét d6 nudc 1am mat tir cam
bién lap trén két lam mat.

« Buéc 9: Tiép tuc ting téc do dong
co 1én vdi bude nhay 200 vong/phut deé thu
nghiém & cac moc toc do khac.

* Buée 10: Lap lai cac Budc 5, 6, 7, 8
nhu trén. Ghi va tong hop lai két qua.

« Buéc 11: Tién hanh diéu chinh goc
danh lra sém téi cac gia tri 22, 24, 26, 28
va 30 d¢ trude diém chét trén va thyc hién
lai cac bude tir Bude 4 => Budc 9.
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* Buée 12: Trude khi dung dong co ta
can giam ga va giam tai bang cach van nam
diéu khién toc d6 vé khoang 1000 vong/
phat, van tra vi tri thanh rang dong budém
ga vé khoang 10%, xoay can gat nhién liéu
cap cho dudng nap sang vi tri “OFF” dé cit
nhién liéu, tit dong co.

* Buée 13: Cho khoang 2 — 3 phut cho
dong co ngudi bot, giam nhiét do xudng.
Dicu chinh van dicu 4p cua binh nhién li¢u
deé cho &p suat nhién li¢u ra tai 2 bar phuc
vu cho ché dg do thir nghiém tiép theo

* Buéc 14: Lap lai trinh tu cac budc
nhu trén thyc hién thi nghiém véi cac dicu
kién 4p suat nhién li¢u con lai (ttr 2 bar dén
5 bar).

Két thiic thi nghiém

Két qua:

« Khi tang 4p suat phun tir 1 bar dén 3
bar thi luong nhién li€u tang rat nhanh, tuy
nhién & ap suat 4 bar va 5 bar thi lugng nhién
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liéu khong thay d6i nhiéu do dong chay cua
nhién li¢u da dat trang thai si€u am.

Nhan xét:

* Véi cing mot lugng nhién liéu cip
trong mot chu trinh, ting ap suat phun s&
gilip cai thién mo men va cong sudt cia
dong co do cai thién duogc sy hoa tron cua
hon hop nhién liéu va khong khi.

« Khi ting 4p suat phun, can thiét phai
diéu chinh goc danh lra som trong khoang
14 dén 18 d0 true diém chét trén dé dat
duoc md men 16n nhat.

3. KET LUAN

Nghién ctu da xay dung thanh cong
quy trinh van hanh hé thong thir nghiém
d6ng co chuyén d6i mot xylanh thay doi ap
sudt voi phun khi thién nhién trén duong
nap. Day s& 1 tién dé cho cic nghién ctru
vé dong co s dung nhién liéu khi thién
nhién phun trén dudng nap trong tuong lai.
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