BAI BAO KHOA HOC

NGHIEN CUU RUT NGAN THOI GIAN CHAY O PONG CO DIESEL
SU DUNG NHIEN LIEU CNG

Nguyén Nhw Thanh', Tran Pang Quoc

Toém tat: Khi thién nhién dwoc biét dén nhir la mét nhién liéu thay thé hiéu qua cho cac nhién liéu gd'c
dau mé trong linh viec van tai va nong nghiép. Tuy nhién, mot vén dé 1ém khi sir dung khi thién nhién
lam nhién liéu cho dong co dot trong do la téc dé chay cham hon so véi nhién liéu xang va diesel. Bai
béo nay trinh bay mét nghién ciru mé phong vé anh hréng ciia cac théng sé nhie: do sau dinh piston, vi
tri dat bugi, vi tri tam lom dinh piston va thoi diém dénh lira dén thoi gian chay o dong co diesel diroc
chuyén doéi thanh déng co nhién liéu CNG (CNG: Compressed Natural Gas). Céc két qua nghién ciru
thu dieoc tir mé phong AVL Boost 6 téc do 1800 vong/phiit da chi ra rang, anh heong ciia do sau dinh
piston dén dong hoc cua dong khi o bén trong xvlanh dong co' la rat Iém. Pdic biét la do tan dung diroc
hoan toan van téc squish nén cieomg do roi ciia cac phan tir khi 6 gan cudi ky nén dicoe cai thién dang
ké so vai piston dinh phing. Dé dat diroc thoi gian chay ngdn nhdt ¢ dong co diesel sir dung nhién liéu
CNG, vi tri dat bugi va vi tri tam I6m trén dinh piston phai dat trung voi dirong tam cua xylanh, chiéu
sdu phf}H khoét lom la khoang Hy, = 17,5 (mm) va thoi diém bugi bat tia lira dién can phai diéu chinh
som hon IT = 18° ( IT: Ignited Timing) trieéc diém chét trén.

Tw khoa: Thoi gian chay, Van tdc squish, Do sau dinh piston, Vi tri dat bugi, Vi tri tam 16m dinh

piston, Thoi diém danh hia.

1. PAT VAN DE

Trir legng khi thién nhién ¢ nede ta dwoc danh
gia nhw la mot trong nhirng nguén nang hrong day
Inta hen ¢6 thé dap ung duoc nhu cau vé da dang
hoa nguén nhién liéu va giam khi thai trong linh
vire giao thong van tai. Tuy nhién khi st dung khi
thién nhién lam nhién liéu cho déng co dot trong
can phai xem xét giai quyét mot van dé khé khan
do la toc do chay cua khi thién nhién rat cham so
v6i nhién liéu géc dau mé. Qua trinh chay trong
dong co dot trong gém rat nhiéu chudi phan g
oxy hoa nhién liéu cwe ky phirc tap, cac phan tng
hoa hoc giai phong ra nhiét va tao thanh cac hop
chat méi dwoc dién ra trong mot khoang thoi gian
rat ngan & bén trong xylanh cia déng co. Qua
trinh chay & dong co d6t trong phu thuoc rat nhiéu
vao cac thong s& nhu: nhiét do. ap suat, su phan
tach giita cac chat tham gia phan ting va cac chat
duoc tao thanh, dong hoc hoa hoc va sy van dong
cia dong méi chat bén trong xylanh déng co
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(Gunter P. Merker, et al 2006). Sy van dong cua
dong khi bén trong xylanh déng co dét trong la
mot dong chay roi co6 dong nang thay doi rat phirc
tap. Pong nang cia dong moi chat nay thay doi
phu thude chu yéu vao nhirng thong s nhu: tiét
dién hru thong cua cua nap, tée do dich chuyén
cuia piston va hinh dang budng chay (Mohammed
El-Adawy, et al 2017: Shiqiang Zhang, et al
2018). Ban dau dong nang cia hon hop gitra nhién
liéu va khong khi s& tang dan 1én khi két thic qua
trinh nap va gia tri cia dong ning sé giam rat
nhanh khi piston di dwge khoang gan mét phan ba
hanh trinh ¢ ky nén. Tuy nhién, khi piston cua
dong co tiép tuc di chuyén hwéng vé diém chét
trén (TDC: Top Dead Center) gia tr1 cia dong
nang s& dwgc tang 1én rat nhanh & phan con lai cia
hanh trinh nén. Nho vay, dong nang va nhiét do
ctia dong khi s& duoc tang 1én dang ké so vdi qua
trinh nap khi piston tiép tuc dich chuyén hréng vé
diém chét trén trong ky nén. Dé tan dung dwoc vu
diém nay va chuan bi tét cho qua trinh chay can
phai c6 mot hinh dang piston phu hop dé hwéng
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cho dong khi dén nguén hra véi mat d6 tap trung
va cwong d6 khuéch tan phu hop trong sudt qua
trinh chay (B. Yadollahi, et al 2013). V&1 mot
cuong do khuéch tan phi hop s& lam tang s6
Irong cac chat tham gia vao phan trng 6xi hoa khi
(Bin Wang et al, 2016), vi vay thoi gian can thiét
dé 6t chay hwong nhién liéu nap vao trong xylanh
dong co khong nhitng dwoe it ngdn ma con giam
dwoc ton that nhiét truyén cho budng chay. Curong
d6 khuéch tan cua dong khi dwoc danh gia boi
thong s6 chinh la cwong do réi (W), khi cwong do
1ol ting sé tang dwoc téc d6 chay khuéch tan
Sr= 5.+ w (Guenter P. Merker. et al 2012).
Do do lrong nhiét dwoc giai phong ra trong mot
don vi thoi gian c6 thé tang 1én dang ké, tuy nhién
néu kiém soat dwoc lwong nhiét ‘rmyén cho thanh
vach buéng chay thi hiéu suat nhiét cua dong co
duoc cai thién dang Kké.

Dé thuc hién “Nghién ciru rit ngan théi gian
chay o dong co diesel sir dung nhién lieu CNG™,
trong nghién ctru nay sé tién hanh thay doi cac
thong s6 két cau nhu: Do sau phan khoét 1om trén
dinh piston (Hy), vi tri tam 16m dinh piston va vi
tri dat bugi so vdi dwong tam xylanh, goc danh hra
sém. Cong cu dé thyre hién nghién ctru nay la phan
mém mo phong AVL Boost két hop véi thong s6
thuc cua dong co diesel mot xylanh dwoc chuyén
d6i thanh dong co chay cwdng bire cap nhién liéu
CNG trén duong nap.

2.MO PHONG, HIEU CHUAN VA PIEU KHIEN

2.1. M6 phoéng déng co

Doéng co nghién ciru dwoc mé phong béi phan
mém AVL Boost hinh 1 véi cac phan tir ky hiéu
nhw bang 1, cac thong s6 co ban diung dé nhap cho
cac phan tir dwoc lay tir dong co mot xylanh
QTC2015 thuoc dé tai cap Bo ma sé B2015-01-
106 dwoc thé hién ¢ bang 2. Co s& Iy thuyét phuc
vu cho nghién ctru mé phong dwoc tham khao va
lwa chon tir tai liéu hrdng dan cia AVL Boost (
Boost, 2013) nhu: Pinh luat nhiét dong hoc thw
nhat thé hién médi quan hé gitra sw bién thién cua
ndi nang (entanpi) vdoi sw bién thién cua nhiét va
cong. Hé s mlyén nhiét duge tinh theo moé hinh
Woschni 1978. M6 hinh chay Fractal dung cho
dong co danh Iira cuwdng bire va khi nap dong nhat.
Gia tr1 CO duwogc tinh toan dwa vao giai phwong
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trinh vi phan d6i véi hai phan tmg: CO + OH =
CO,+HvaCO,+0=CO+0,.

Bing 1. Ky hiéu cic phin tit dong co mé phéng

Ky hiéu Tén phan tit S6 lrong |
SB1 Diéu kién bién dau vao 1
SB2 Diéu kién bién dau ra 1
MP Piém dit cam bién 7
CL Phan ti loc khong khi 1
1-9 Ong dan khi nap va thai 9
TH Budm ga 1

R Phan tir can 3
I1 Phan tir voi phun 1
C Phan tir xylanh 1
PL Phan tit 6n dinh ap suét 1
E Phan tit dong co 1

Hinh 1. Pong co mo phong boi AVL Boost
Bing 2. Thong s6 k¥ thuit cia dong co

Théng so KY hiéu | Gia tri
Duong kinh xylanh (mm) D 103
Hanh trinh piston (mm) S 115
S6 xylanh (-) i 1
Téc @6 dinh mitc (v/ph) Ngm 2200
Ty sdnén (-) € 10
S6 ky () T 4

Hinh 2. DPong co nghién ciru QTC2015
Idp dat tai phong thir nghiém.
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Hinh 3. So do b6 tri thi nghiém.

Gia tr1 cua H-C duoc xac dmnh tir cac nguén
chinh cua H-C chwra chay theo phwong phap cua
D’Errico. Co ché hinh thanh NO; trong mé phéng
BOOST dua trén co so cua Pattas va Hafher. Qua
trinh hinh thanh cua chung dwoc thé hién qua sau
phwong trinh phan g theo co ché Zeldovich.

2.2. Hiéu chuin mé hinh

Hiéu chuan dong co mo phong duwoc tién hanh
dua trén co s& sb liéu thue nghiém cua dong co
QTC2015 nh hinh 2 va so @6 thi nghiém hinh 3.
ty sd nén cua dong co da dwoc diéu chinh vé ¢ =
10 dé tranh xay ra hién twong kich né trong sudt
qua trinh thtt nghiém va thu thap s6 liéu, nhién
liéu st dung trong nghién ctru nay la CHs = 100%.
St sai léch giita két qua mé phong va thire nghiém
16n nhat khoang 3%, véi két qua sai léch nay cho
phép sit dung dong co moé phong dé tién hanh cac
phwong phap thi nghiém khac nhau.

2.3. Diéu khién mé hinh

Hinh 4. Hinh dang buong chay thay doi.

Pé thu duwoc cac két qua nghién cru vé anh
hwong cia chiéu sau phan khoét 16m trén dinh
piston (Hy), vi tri tam 16m dinh piston (OB) va vi
tri dat bugi (OS) dén thoi gian chay ¢ dong co
chay cudng birc cap nhién liéu trén dwong nap.,
cac diéu kién thi nghiém dwoc thue hién nhu sau:
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Hudng dén diéu kién hoa tron Iy twong gitta
khong khi va nhién liéu triede khi hinh thanh mang
Ira va phu hop véi sy lra chon moé hinh chay
Fractal, gia tr1 lambda dwoc cOdinhtair=1. Do
mo cua budm ga (WOT: Wide Open Throttle) 1a
100% nham loai bé anh hwong cua van dé ton that
trén duong 6ng trong qua trinh nap. Thoi diém
danh Ira sém (IT: early Ignited Timing) hic dau
dwoc diéu chinh dé dat dwoc gia tri moé men lon
nhat, toc do dong co mo phong cd dinh tai n =
1800 (vong/phut). Hudng dén két qua la cai thién
dwoc dac tinh lam viéc cua dong co Diesel chuyén
doi sang st dung nhién liéu CNG, chiéu sau ph?m
khoét 1om trén dinh piston dwoc cd dinh tai cac
gia tri Hy = 0 (mm) (dinh phang), Hy, = 10; 17.5 va
25(mm). Vi tri tam ctia phan khoét 16m trén dinh
piston OB so véi tam xylanh déng co dwge ¢
dinh tai cac gia tr1 OB= 0 (mm) (tam ph?m khoét
16m trén dinh piston trung véi tam xylanh cua
dong co), OB = 2: 4; 6 (mm) lan lwot theo thi tu.
Vi tri thay ddi cia bugi cung dwoc ¢6 dinh tai céc
gia tr1 OS=0; 2; 4;: 6 (mm) hinh 4.

3.KET QUA VA THAO LUAN

3.1. Anh hwéng cia dé siu dinh piston dén
dong hoc dong khi bén trong xylanh

Nip xylanh déng co Diesel thwong co dang
phang, do vay dé tang duoc cuong do6 khuéch tan
phitt hop ma khong phai thay d6i nhiéu vé két cau
chi ¢6 thé thay d6i hinh dang dinh piston. Cac
nghién ctru trude day da chi ra rang hinh dang
dinh piston s& 1a nhan t6 quan trong dé cai thién
ton that nhiét va van toc trieot ngang cua cac phan
tir khi piston di chuyén hwéng vé diém chét trén
(Jinlong Liu, et al 2019). Trong qua trinh piston di
chuyén 1én diém chét trén lam cho thé tich bén
trong budng chay bi thu hep lai, hén hop bén trong
xylanh déng co bi chén ép va chuyén doéng hon
loan. Hién twrong cac phan tir chuyén dong theo
phwrong song song véi mat phing dinh piston va
¢6 xu huréng di vao ving thé tich 16n hon duwoe goi
la Squish, cwong d6 ctia Squish 16n nhat khi piston
& diém chét trén (Mahmut Kaplan, 2019). Véi
muc dich st dung Squish dé cai thién chat lrong
qua trinh chay, trong nghién cttu nay sé gitt dwong
kinh phan khoét 16m (Dy) khong thay déi nhung
thay d6i thong s6 chiéu sau 16m (Hy).
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Hinh 5. Sir thay déi ciia ty sd'VSpfSpg,g, theo
goc quay truc ki (a).

Hinh 5 biéu dién su thay doi cua ty s6 Veo/Sptb
theo goc quay truc khuyu (o) tmg véi moi gia tri
cua do sau Hy, trén dinh piston & diéu kién [Lnva
Dy la hﬁng . Khi tang do sau Hy, trén dinh piston
da tang dwoc ti s6 Vso/Sprb VA gla tr1 16n nhat cua
Veo/Sprp theo goc quay truc khuyu da xuat hién &
triede 360° goe quay truc khuyu (TDC: trwde diém
chét trén). Tir cac két qua trén co thé suy ra, anh
hwong cia d6 sau phan khoét 16m trén dinh piston
dén dong hoc cua dong khi ¢ bén trong xylanh
dong co la rat 16n. Dé lam 1o hon can xem xét su
thay d6i ctia cwong d6 réi (u') theo gbée quay truc
khuyu & cac gia tri Hy, khac nhau.

25 Fuel: CNG
£=10; WOT
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Hinh 6. Cieomg do réi thay doi theo goc quay truc ko

Hinh 6 biéu dién cuong do rdi ciia méi chat
trong xylanh dong co thay d6i theo goc quay truc
khuyu vng véi bon gia tri Hy khac nhau. Quan sat
két qua trén hinh v& trong khoang tir 0° dén 720°
gbc quay truc khuyu, cwong d6 roéi (u’) ¢ hinh
dang twrong d6i giéng xylanh c¢6 quy luat thay doi
twong d6i gidng nhau. Véi Hy = 0 (mm) va Hy =
10 (mm), cwong d6 roi trong nhau, tuy nhién quy
luat nay lai khac hoan toan khi Hy, = 17,5 (mm).
Cuong d6 rdi ctia cac phan tir khi trong xylanh 1én
nhat khi goc quay truc khuyu gan dén o = 180°,
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twong g véi hanh trinh cta piston dich chuyén gan
dén diém chét dudi. Khi goc quay truc khuyu tiép
tuc tang 1én ciing la lic tiét dién hru thong cia dong
khi déng dan lai nén cwong do roi cia dong moi chat
trong xylanh giam. Xu hwéng giam nay con tiép tuc
ngay ca khi piston bat dau di chuyén nréng vé diém
chét trén & ky nén véi goe quay truc khuyu trong
khoang o = 180° = 360°. Tuy nhién anh lrong cua
do sau dinh piston (Hy) dén cuong do réi (u’) con
manh hon so véi goc quay truc khuyu, nh cac két
qua thu dwoc cho thay véi Hy = 0 (mm), cuong d6
16 (0”) ¢6 xu huéng giam khi goc quay cua truc
khuyu tiép tuc 1én hon 180° ma khoéng quan tim dén
ky tiép theo cua dong co. Khi taing Hy, lan hrot lai
cac gia tr1 H, = 10; 17,5 va 25 (mm) cuwong do roi
trong xylanh dong co thay d6i 16 nhat 1a & cac ky
nén, chay va gian no, ky thai. Anh hwong ctia Hy dén
w16 rang nhat khi piston di duwge mot phan ba hanh
trinh cia ky nén (o = 180° + 240°), toc do giam cua
w’ cham hon so véi Hy = 0 (mm). Khi piston tiép tuc
thue hién qua trinh nén cuwong do rdi co xu hwréng
tang tro lai, piston cang tién gan dén diém chét trén
cuong do rdi lai co xu hwong tang 1én, dac biét tai Hy,
= 17.5 (mm) cuong do roi dat gia tr1 1én nhét tai
diém gan sat véi diém chét trén. Pay la két qua
mong doi dé co thé cai thién dong thoi kha nang dé
chay cia hén hop va tang s6 hrong cac chat tham gia
phan tmg va tach dwoc cac chat da chay ra khoi phan
tmg chay. Dé giai thich duwroe anh hwéng cia Hy, dén
su cai thién u’ trong xyanh dong co 1a do tan dung
dwoc hién tirong Squish xuat hién bén trong xylanh
dong co ¢ gfm cudi ky nén. Tir s cai thién ciau’ ¢
gan cudi ky nén ma van toc chay khuéch da dwoc
tang 1én dang ké so vdi piston dinh phang (Hy = 0),
nhd vay cac chat tham gia phan tmg 6 xi hoa khir
cling dwogce tang lén, mit ngan thoi gian chay.

140 Fuel CNC 0
= ==10; WOT =
120 = ..m=1800rpm __ ] =
@ 120 o Gal = conztant 23 =
; Dn onstant =
-2" 100 p-------= i e [ :‘
= <=
£ % 15z
= =
z c
B 60 o] 10 B

—IT (BTDC) 2

40 . L . L 5

0 5 10 15 20 25

Do sdu dinh piston, Hb (mm)

Hinh 7. Thoi gian chay va goc danh lira toi wru
theo do sau dinh piston
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Hinh 7 thé hién thoi gian chay (Aa,) cua hén
hop bén trong xylanh dong co va goc danh lira toi
wu (IT = MBT) theo d¢ sau Hy cua dinh piston &
diéu kién chay mé phong: Téc d6 dong co giit ¢d
dinh tai n = 1800 vong/phit, lwrong nhién liéu cép
cho mét chu trinh ¢b dinh tai Gy = 0.755 (g/s)
twong dwong hrong nhién liéu cap cho mot chu
trinh G = 0,05 (g/ct), dwong kinh phan khoét 16m
trén dinh piston dwge gitt khong déi Dy, = 66
(mm). Khi do sau Hy, tang, thot gian chay (Aa,) va
gbéc danh lira co cing xu hwéng thay déi giéng
nhau la giam Xlléng va dat gia tr1 nho nhat, sau do
lai ¢6 xu hwdng tang lén khi Hy co gia tri 1on hon.
Thoi gian chay (Aa,) ngin nhat tai Hy, = 17.5
(mm) va giam duoc khoang 43% so vdi thoi gian
chay tai Hy, = 0. Két qua nay da chi ra rang dong
hoc va dong luc hoc ciia dong méi chat (nhién liéu
va khong khi) bén trong xylanh déng co da dugc
tang 1én dang ké, vi vay cing moét lwong nhién
liéu dwa vao co thé ddt chay trong moét khoang
thoi gian ngan hon. Do it ngdn dwge thoi gian
d6t chay hén hop bén trong xylanh nén co thé
giam dwoc ton that nhiét truyén cho piston va nip
may. Tuy nhién hién twgng ton that nhiét truyén
cho piston s& bat dau tang khi Hy 1én hon 17.5
(mm) vi vdy mo men, cong suat, hiéu suat nhiét
duoc du bao la co xu hudng giam va suat tiéu hao
nhién liéu c6 xu hréng tang. Pé lam & hon nita
vé anh hwong cua hinh dang piston téi dac tinh
lam viéc cua dong co hay cu thé hon 1a chat lwong
ctia qua trinh chay can phai xem xét anh hwong
ctia hinh dang piston t&i dién bién 4p suét trong
xylanh dong co.

ol
Fuel: CNG
£=10; WOT
48 o0 1800 rpm
Gl = constant
Db = constant =+=Hb=0
36 ==Hh=10
— Hb=175
——Hhb =125
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Ap suiit trong xylanh, p (bar)

180 270 360 450 540
Gae quay true khuyn, a (deg)

Hinh 8. Ap sudt trong xylanh thay déi theo géc
quay truc khuyu
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Hinh 8 biéu dién cac dwong ap suét trong
xylanh theo goc quay truc khuyu tng véi moéi gia
tr1 Hy cia dinh piston & diéu kién mé phong. Anh
hwong cia Hy dén ap suat trong xylanh 16 nhat &
cudi qua trinh nén va & phan dau cia qua trinh
chay-gian no. Khi Hy, tang, ap suét trong xylanh
dong co dat gia tr1 lén nhat sau diém chét trén
khoang 13° goc quay truc khuyu. Nguyén nhan
lam thay déi ap suat trong xylanh nay la do cuwrong
d6 roi ciia cac phan tir bén trong xylanh déng co
dwge tang 1én khi piston tién gan sat dén diém
chét trén. Tuy nhién phan dién tich xung quanh
ctia budng chay ciing bi tang 1én khi gia tri Hy
tang, vi vay kha nang lam tang ton that nhiét cho
dinh piston tang.

Fuel: CNG
e= 10; WOT

" n = 1800 rpm
Gnl = constant
Db = constant

Tén thit nhiét (%)

20
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P§ sdu dinh piston, Hb (mm)

Hinh 9. Tén that nhiét cho thanh, vach bu&ng
chay theo do sau dinh piston

Hinh 9 thé hién nhiét ‘rmyén thanh. vach buf“mg
chay khi Hy thay d6i. Ton that nhiét co6 xu hudng
giam rat nhanh va dat gia tri nho nhat tai Hy = 10
(mm), sau d6 ton that nhiét lai co xu hudéng tang
lén moét chat khi Hy 1én hon. Véi Hy, = 0 (mm),
mic du 1a dang budng chay gon véi dién tich xung
quanh nhé nhat khi cing € = 10, nhung do thoi
gian chay kéo dai hon nén nhiét truyén cho thanh
vach 16n hon. Véi Hy = 10 (mm), mac du cé ton
that nhiét nho hon so véi Hy = 17.5 (mm) nhung
van toc 161 bén trong xylanh déng co nhé hon vi
vay ap suat trong xylanh déng co nhoé hon. Tai gia
tr1 Hy, = 25 (mm), mac du ap suat cue dai trong
xylanh dong co lén hon so véi Hy, = 17,5 (mm)
nhung dién tich budng chay Ién hon nén phan
nhiét sinh ra khong du dé bu cho ph?m nhiét bi mat
mat cho thanh buéng chay nén dac tinh lam viéc
cua dong co s€ khong duwoc cai thién.
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3.2. Anh huéng cia vi tri dat bugi dén thoi
gian chay

140 n = 1800 rpm

Fuel: CNG

G, = constant
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= IT = 12 (deg)
=108 f----—-—-~-"-"-"-~—~—~—~ <"~ __mWm”"_____________
- -c=10
= g =115
A bl e T T
=
Bo
B
= Il S e

60 " . " . " .
0 1 2 3 4 s [ 7

Vi tri djch chuyén bugi, OS (mm)
Hinh 10. Thoi gian chay theo vi tri dich cluyven bugi

Hinh 10 thé hién thoi gian chay (Aa,) cua

hoén hop bén trong xylanh dong co theo vi tri dat
bugi, trong trwrong hop nay dwdong tam cia phan
thé tich trén dinh piston tring véi dwong tam
cua xylanh (OB = 0). Khi vi tri bugi (OS) dich
chuyén khoi tam xylanh, thoi gian chay c6 xu
hwdng tang nhanh ¢ ca € = 10 va e = 11,5. Véi
cung diéu kién moé phong, khi vi tri bugi dich
chuyén khoi tam xylanh (OS > 0), thoi gian
chay ctia ca hai ti s6 nén déu cé xu hwéng thay
d6i giong nhau. Khi bugi dich chuyén trong
khoang tir 0 dén 6 (mm), thoi gian chay tang rat
nhanh (khoang 90%) so véi vi tri khong dich
chuyén (OS = 0). Két qua nay da chi ra rang vi
tri dat bugi c6 anh hwong rat 16n dén thoi gian
chay cia hon hop & bén trong xylanh déng co,
do léch tam bugi cang Ién thoi gian chay cang
tang. V&i cing mot khoang cach dich chuyén thi
thoi gian chay cua truong hop ty sé néne=11.5
16n hon thoi gian chay cia trieong hop o ty s
nén la e = 10. Tai vi tri dich chuyén la 6 (mm),
thoi gian chay cua trwong hop € = 11.5 16n hon
khoang 10° géc quay truc khuyu so vdi truong
hop € = 10. Quan sat két qua thu dwoc trén hinh
vé co thé két luan rang tang ty sé nén va vi tri
bugi léch so vdi tam 16 trén dinh piston sé lam
tang thoi gian chay. Nhung anh hwong cua vi tri
dat bugi dén thoi gian chay 16n hon so véi anh
hwong cua ty s6 nén, nguyén nhan dan dén két
quéa nay la do tén that nhiét truyén cho thanh
vach budng chay tang.
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3.3. Anh hwéng cia vi tri tim 1om dinh
piston dén th&i gian chay

Hinh 11 Ia cac két qua thu dwoc cia thoi gian
chay (Aa,) thay déi theo vi tri dich chuyén tam
16m cua dinh piston, trong trirong hop nay vi tri
bugi dat ¢ chinh gitra xylanh (OS = 0) va khong
thay d6i trong sudt thoi gian nghién ctru.

920

n = 1800 rpm
Fuel: ONG

Dy, Hy, = constant
Il =12 (deg)

Thei gian chay, Aa, (deg)

60 N L
0 1 2 3 4 5 6 7

Vi tri dich rhu}'f\n tim lém, OB (mm)

Hinh 11. Thoi gian chay theo vi tri
tam lom dinh piston

Thoit gian chay (Ae,) c6 xu hudéng tang khi
tam cia phan 16m trén dinh piston roi xa tam
xylanh, v61 cing mét gia tri OB, thoi gian chay
ctia € = 10 luén nhé hon so véi e = 11,5. Két qua
nay cho thay anh hwéng cua vi tri tam 16m trén
dinh piston dén thoi gian chay la nho hon so véi ty
s6 nén cua dong co. Tang ty s6 nén s& lam tang
d6ng thoi van toe Squish va ton that nhiét nhung
khong giam dwoc thot gian chay.

3.4. Anh hwéng cia thoi diém danh lia dén
thoi gian chay

Thot gian chay (Ae,) dwoc xac dinh boi hai
thong s6 1a thoi diém bat dau va thoi gian dot
chay, trong d6 goc danh hira sé quyét dinh trre tiép
dén thoi diém bat dau qua trinh chay. Sau khi bugi
bat tia hira dién can mot khoang thoi gian ngén dé
hinh thanh tam chay, sau do tir tam chay nay madi
hinh thanh cac diém hra va tao thanh mang hira lan
tran trong xylanh (Mahmut Kaplan, 2019). Goc
danh lhra cang lén trude diém chét trén, thi thoi
diém bat dau chay cang sém, tir &6 anh hwong tree
‘riép t&i thoi diém ap suat dat gia tr1 cue dai trong
xy lanh.
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™ = IR0 rpm
Fuel: CNG
G,y = constant__ _

y Dy, My, = constant

- =10
=g = 11.5

Thir gian chiy, Ao, (deg)

1z 14 16 18 20
Goc danh bim, IT (deg)

Hinh 12. Thoi gian chay theo géc danh lika

Hinh 12 thé hién sy thay d6i thoi gian chay
(Aa,) theo géc danh Iira (IT). Thot gian chay co
xu hudéng giam nhanh khi géc danh hra tang lén,
mitc do giam cua ty sonéne=10vae=1151la
twong dwong nhau. Véi cung moét goc danh hra,
thoi gian chay cua € = 11,5 16n hon so véi € = 10,
khi géc danh hra tang tir 12° 1én 18° thi thot gian
chay giam di khoang 20%. Tai cing mot géc danh
Iira khi tang ty s nén tir € = 10 1én € = 11,5 thi
thoi gian chay chi tang lén khoang 7%, chitng to
ty s6 nén it anh hwong dén thoi gian chay hon so
vd1 goce danh hra.

3.5. So sanh anh hwéng cida vi tri dit bugi va
tim 16m dinh piston dén théi gian chay

Dé hiéu rd hon vé mire do anh hwong cua vi tri
dat bugi va vi tri tam lom dinh piston dén thoi
gian chay, dong thoi xét xem trrdng hop nao anh
hwong nhiéu hon. Nghién ctru tiép theo s& dwoc
thue hién béng cach di chuyén v1 tri tam 16m cua
dinh piston (OB) va vi tri dat bugi (OS) trong
khoang tir 0 dén 6 (mm) ddi véi 3 trwong hop
nghién ctru sau: Tam 16m OB di chuyén nhung
bugi cd dinh tai vi tri tam xylanh dong co, tam
16m OB ¢6 dinh tai tam xyalnh va thanh doi vi tri
dat bugi, ca tam lom OB va vi tri dat bugi OS
cing di chuyén so véi tam xylanh. Trong nghién
ctru nay duoc quy wde, khi OB = 0 (mm) hoac OS
= 0 (mm) thi phan tam 16m va vi tri dat bugi tring
vé1 tam xylanh dong co.

Hinh 13 thé hién thoi gian chay (Ae,) ctia hon
hop bén trong xy lanh dong co theo vi tri dat bugi
va vi tri tam 16m dinh piston, trong triromg hop ¢
dinh ty s6 nén va goc danh lira.

T cac két qua thu dwoc trén hinh vé theo
chiéu vi tri dich chuyén tang, thoi gian chay c6 xu
hwéng tang 1én & ca 3 trwong hop. Véi cung diéu
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kién mo6 phéng, khi OB va OS di chuyén so véi
tam xylanh sé lam tang thoi gian chay, mic do
tang cua 3 treong hop la khac nhau. Tuy nhién
mitc do anh hwrong cua vi tri tam 16m dinh piston
dén thoi gian chay la khong manh khi so véi vi tri
dat cua bugi, tir két qua nay co thé khang dinh
rang vi tri tam 16m va vi tri dat bugi phai tring véi
tam ciia xylanh s& c6 thoi gian chay ngan nhat.

1alb

- Léch tim ldm piston (OB)

n — 1800 rpm
NGy 3 —#—Lich tim bugi OS5 (OS=08)

Fuel:

- consl tant A
IT = constant "

Thit gian chiy, &, {ieg)

7

Vi tri dich chuyén OB, 0% (mm)
Hinh 13. Thoi gian chéy thay déi theo vi tri dét
bugi (OS) va tam lom dinh piston (OB)

4. KET LUAN

Phan tich cac két qua thu duroc tir mé phong vé
anh hwong cia cac thong s6 nhu: d6 sau 1om trén
dinh piston, vi tri tam l1om, vi tri dat bugi va thoi
diém danh Ira dén thoi gian chay, cac két luan
duoe rut ra nhw sau:

Tang d6 sau phan khoét 1om trén dinh piston
khong nhirng cai thién dwoc dong hoc cua dong
moi chat ma con giam duge thoi gian chay ¢ dong
co diesel s dung nhién liéu CNG. Vi1 do sau
phan khoét 1o6m trén dinh piston Hy = 17.5 (mm)
da tan dung duoc hién twrgng Squish dé cai thién
dwoc qua trinh chay ¢ dong co diesel st dung
nhién liéu CNG ma khong lam ting ton that nhiét
cho thanh vach budng chay.

Anh hwong cia vi tri dat bugi dén thoi gian
chay 1én hon so v6i anh hwong cia ty s6 nén va vi
tri cua tam 1om trén dinh piston. Nguyén nhan lam
cho thoi gian chay tang la do ton that nhiét truyén
cho thanh vach budng chay ting va khong kiém
soat dugce dong hoc trong budng chay.

Pé rut ngan thoi gian chay & dong co diesel sir
dung nhién liéu CNG, vi tri dat bugi va vi tri tam
16m trén dinh piston phai dat trung vdi dwong tam
ctia xy lanh, chidu sau phan khoét 1om la khoang
Hy, = 17,5 (mm), thoi diém bugi bat tia Ira dién
can phai diéu chinh sém hon IT = 18° trwde diém
chét trén.
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Abstract:
RESEARCH TO SHORT COMBUSTION DURATION IN DIESEL ENGINE
USE OF CNG FUEL

Natural Gas has known as well as a great promising fuel and can be replaced petroleum in the sectors
such as transport and agriculture. However, a big problem with natural gas as alternative fuel for
internal combustion engines, which was slower burning speed in comparison with gasoline and diesel
fuels. This article was presented a simulation research on the effect of parameters such as bowl depth
(H»), spark plug position (OS), the position of center bowl in comparison with center cylinder (OB) and
ignition timing (IT) on the combustion duration of diesel engine with using natural gas. The obtained
results from AVL Boost simulation at 1800 rpm have shown that the effect of bowl depth on the kinetic
energy of gas flows into cylinder was very large. It is due to take full advantage of Squish velocity and
the result in the turbulent velocity fluctuations were significantly increased in comparison with flat
piston head at nearly the end of compression stroke, especially. In order to reach the shortest
combustion duration, the position of both spark plug and center bowl should be designed to center
cvlinder, in addition to the bowl depth is around Hy = 17.5 (mm) and ignition timing have to adjusted
earlier than IT = 18° before top dead center.

Keywords: Combustion duration, Squish velocity, Bowl depth, Spark plug position, Center bowl
position, Ignition timing.
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