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‘MQT NGHIEN CUU VE ANH HUONG CUA TY SO NEN
VA HINH DANG DINH PISTON PEN HIEU SUAT LAM VIEC
CUA PQNG CO CNG CHUYEN DOI

Tran Ping Qudc', Nguyén Vin Tién", Bui Huyén Hanh'

Tém tit: Khi thién nhién dwoc biét dén nhw mét nhién liéu thay thé tiem nang cho dong co dot trong
nho ¢é cdc vu diém néi bat nhw: tri s6 Oc-tan va nhiét tri thdrp cao hon so voi xang, an toan trong sw
dung. Bai bdo nay trinh bay mot nghién ciru vé danh huéng ciia ty sé nén va hinh dang cia dinh Piston
dén hiéu sudt lam viéc ciia dong co khi thién nhién chuyén doi. Cac két qua thu dwoc cho thdy khi
chuyén d@oi dong co Diesel thanh dong co CNG can phdi gidm ty sé nén dén &= 10 dé dong co lam viéc
an toan trong ving toc dé n = 1000 — 2200 vong/phiit. Tuy nhién dé ning cao hiéu sudt nhiét ciia dong
co sau chuyén déi can phdi thay doi hinh dang dinh piston. Anh hudng ciia hinh dang dinh piston dén
vdn toc squish la rat 16m, vi viy ma ddng ndng réi ciia dong khi & cudi ky nén duwoc tang lén ding ké.
Két qua la mé men tang 1én so véi piston dinh phang, heong khi khai CO ¢é xu hudng giam tuy nhién lai

tang lwong phat thai NOx.
Tir khoa: Hinh dang dinh Piston, khi thién nhién, diéu kién lam viéc, dong co chuyén d6i, hiéu suét
lam viéc.

1. DAT VAN DE thién nhién dat dugc mdé men, cong suét va hiéu

Khi thién nhién la mot loai nhién li€u hoa thach
duoc sir dung rong rii trén thé gidi dé thay thé cho
xang va diesel trong cac dong co d6t trong, voi ky
vong s€ giam thiéu duoc nhitng khi thai doc hai ra
moi truong. Do tdn tai san & dang khi nén khi
thién nhién s& dé dang hoa tron véi khong khi hon
so v6i nhién licu 16ng (xdang va diesel), vi vay
lurong nhién li¢u dugc nap vao trong xylanh dong
co sé chay dé hon (Muhammad ImranKhan et al,
2016). Nho c6 kha ning chay kiét va thanh phan
chii yéu cia CNG 1a CH4 nén san phim sau qua
trinh chay chic chin s& giam duoc CO, chat thai
dang hat (PM) va NOy (Chauhan Bhupendra
Singh et al, 2010). Mot nhuoc diém cua nhién liéu
khi thién nhién d6 1a tdc do chay rat cham so voi
xang va diesel (Dass, Jeevan et al, 2020), day
ciing chinh 1a vin d& can phai giai quyét khi
chuyén d6i tir dong co diesel thanh dong co khi

! Vien Co khi Pong luc, Trirong Pai hoc Bach Khoa Ha Noi

suét nhiét cao. Nhiéu cong trinh khoa hoc da duogc
cong bd rang, chuyén dong cua dong khi bén
trong xylanh dong co 1a rit phuc tap, cn phai
tao ra mdt dong khi co két cAu chat ché dé kiém
soat dong nang chuyén dong roi & cubi ky nén
(James Sevik et al, 2018). Pong ning rdi bén
trong xylanh ting 1én rit nhanh ¢ gan cubi ky
nap nhung sau d6 dong ning nay giam rat nhanh
khi piston di dugc mét phﬁn ba hanh trinh cua
ky nén (Barbouchi, Z et al, 2021). Khi piston
tiép tuc chuyén dong hudng vé diém chét trén
dong nang rbi s& duoc tang 1€n, v&i mot hinh
dang dinh piston pht hop thi c6 thé ting dugc
dong nang rdi cua dong khi ¢ gan cudi ky nén
(Lee, K.H et al, 2003). Nguyén nhan lam tang
dong nang rdi ¢ giai doan chay chinh 1a do da
kiém soat dugc hién tuong squish va van tde
squish. Nho' ¢o sy gia ting vé gia tri va dinh
hudng duoc van tde squish ma khdi lwong nhién
liéu duogc ddt chay trong mot don vi thoi gian
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tang 1én, lugng nhiét duoc giai phong ciing 16n
hon (Bhasker, Pradeep et al, 2016). Xuét phat tir
nhitng phén tich trén da thiy duoc rang, thuc
hién “M¢t nghién civu vé anh hwéng ciia diéu

-1 v (1. L
dQ, = -5, Vdy, + ~LopdV +dQ,, + (ch +RT"(1+ ))

2.COSOLY THUYET

Van téc squish c6 thé dugce tinh tir sy dich
chuyén tirc thoi ctua dong khi qua cc canh trong
ctia ving squish, ving xuat hién squish chinh 1a
khu gach chéo trén hinh 1.

Hé s6 khdi lugng nhién lidu da chay 1a ty sb
gitta nhiét lugng tich iy ctia nhién li¢u da dugc
giai phong tir qua trinh chay voi tong nhiét lwong
Iy thuyét ciia nhién liéu nap vao trong xylanh
dong co. Hé s6 khdi lugng nhién liéu da chay 1a
mot ham sé bién ddi theo géc quay truc khuyu,

cong thire tinh nhu sau:
B fﬁﬂgen]dg

‘Brocl 4B

MFE (8) = 2
( j Mg rotal * Meomd™ QLHY ( )

Trong d6: MFB: Hg s6 khdi lugng nhién ligu
da chay; 0: Goc quay truc khuyu; @,_,: Tong
nhiét luong 1 thuyét cua khoi luong nhién liéu
nap; Mr . orar’ Tong khoéi lugng nhién liéu nap vao
xylanh dong co; 7_,,.,: Hi€u suit nhiét; Qv
Nhiét tri thip ctia nhién liéu.

Téc d6 toa nhiét (HRR) la téc d6 nhiét dugc
giai phong ra trong qué trinh dét chay nhién lidu &
trong xylanh dong co. Duya vao gia tri HRR c6 thé
danh gia dugc dic tinh cua qua trinh d6t chay
nhién liéu & bén trong xylanh dong co va chan
doan dugc thanh phan

cac khi thai duge hinh thanh. Téc do téa nhiét
duogc tinh toan dya vao dinh luét 1 ctia nhi¢t dong
hoc v6i md hinh ddng hoc khong chiéu va hdn

kién lam viéc va hinh dang dinh piston dén
hiéu sudt lam viéc ciia dpng co CNG chuyén
déi” 1a rat can thiét va phu hop voi diéu kién
nghién ctru hién nay.
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hop trong xylanh mét ving, tir thong sb ap suat
trong xylanh do dugoc ¢ 100 chu ky cé thé tinh
dugc HRR theo cong thue (1).
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Hinh 1. Hinh dang dinh piston
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bé giam nguy co xay ra hién tugng ty danh lira
& dong co chay cudng buc, su két hop giita gia tri
ap suét cyc dai voi tri s& Oc-tan yéu cau (ON) dé
c6 thé tim duoc giéi han xay ra kich nd. Tri sb
Oc-tan yéu cdu nhu 1a ham toan hoc duge tinh
theo cong thuc (3).

Hinh dang két cdu dinh piston s€ duogc lya
chon dya trén quan diém tao duoc dong nang
chuyén dong rdi cia dong khi & cudi ky nén va
an toan trong sudt qua trinh dong co lam viéc.
Thong s hinh hoc cua ba dinh piston loai
Heron s€ su dung trong nghién ctu nay dugc
trinh bay trong bang sau:

DR s ] Pwong kinh 16m P sau vét Iom Khoédng lIéch tam 16m
Kiéu dinh piston
(Dy, mm) (Hp, mm) (OB, mm)
Heron 1 60 10 0
Heron 2 60 17 0
Heron 3 66 17 0
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3. MO PHONG PONG CO, HIEU CHUAN
VA PIEU KHIEN MO HINH

3.1. Thiét 1ap mé hinh

Hinh 2 thé hién cac phan tir mé phong dong co
QTC 2015 bang phan mém AVL Boost, mdi phan
tir & dong co md phong cd cac théng sb gidng
dong co thi nghiém. Cac phan tir gdm: SB1 va
SB2 1a noi thiét 1ap nhitng diéu kién bién dau vao
va dau ra cia dudng dng nap va thai. CL1 duoc sir
dung nhu hé théng loc khong khi trén cac phan tir
doan 6ng nap 1, 2,3,4vas, phﬁn ti I1 mo phéng
vi tri va dédc tinh voi phun nhién li€u trén duong
dng nap. Céac phan ti: MP1, MP2, MP3, MP4 mb
phong nhiing vi tri dat cam bién va xuét ra cac gia
tri 4p sudt, nhiét do va cac thong sb ciia dong khi
trudce khi di vao xy lanh C1. MP5, MP6 va MP7 1a
vi tri ddt cam bién xuét ra céac gia tri ap suit, nhiét
d6 va cac thong sb ciia dong khi trude khi di ra
khoi cac phan tir dudng dng thai: 6, 7, 8. Hai phan
tir R1, R2 va R3 mo phong cac hé sé gdy ton that
ctia dong mdi chat trén dudng nap va thai, trong
d6 PL1 mo phong bo on dinh ap suat va gidn no
nhi¢t trén dudng thai.

e—o

MPB MP7 882

Hinh 2. M6 phong dong co QTC2015

Tir thu vién ciia phan mém AVL Boost chon
mo hinh chay Fractal Combustion Model 1am mo6
hinh nghién ctu d6i voi dong méi chit da duoc
hoa tron. Bay 1a md hinh phu hop véi nhitng dong
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co chay cudng buc (Young Wook Chin et al,
1992), co s6 1y thuyét ciia md hinh dugc tom tit
nhu sau:

— Thoi diém danh lira duge coi 1a thoi diém bét
dau chay ciia mo phong.

— Sy hinh thanh mang Iira l1a thong s6 dé hiéu
chinh thoi gian chay tré (C,,,).

— Téc @6 lan mang lya la thong s6 dé hiéu
chinh thoi gian chay tré (ry .. ).

— Khéi lvong nhién liéu duwoc dét chdy trong
moét don vi thoi gian dugc tinh theo cong thire (4):
my D=2
= ra(2(3=)) @

X A, % S,
Trong d6: m: Thong sb hiéu chudn mé hinh rdi;
la mat d¢ tap trung cua vung chua chay, p, .

dmh _

PS‘DE
la mat @0 ctia viing chua chay,

3.2. Hiéu chuéin mé hinh

Hinh 3 trinh bay céc két qua m6 men (M,) va
cong suat (N.) ciia dong co thi nghiém va mé
phong, dudng lién 1a cac két qua thi nghiém cua
dong co thuc thu duogc trén bang thu dong co.
Diéu kién thi nghiém déng co trén bang nhu:
buém gi6 m¢ hoan toan (WOT) vi vay trén mo
hinh khéng sir dung phan tir nay, goc danh lira
dugc diéu chinh ¢ trudc diém chét trén (IT:
BTDC) va ty s6 nén dat & & = 10.
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Tée dé ddng co, m (vong/phit)
Hinh 3. Két quad hiéu chuan mé hinh
Xét trong toan vung thi nghi¢ém (n = 1000 +

2000 vong/phut), sai s6 16n nhit va nho nhit giira
két qua mo phong véi két qua thi nghiém theo thir
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tir 14 khoang 5% va 2%. Tuy nhién tai toc d6 n =
1800 vong/phut sai sb két qua cua ca md men va
cong sudt 1a xAp xi 2% va téc do nay s& duoc giir
c¢b dinh dé nghién ctru anh hudng cua cac thong sb
két cau dén thoi gian chay.

3.3. Diéu khién mé hinh

Céc diéu kién thi nghiém trong nghién ctru nay
dugc thyc hién nhu sau: Ap suét phun trén duong
nap duoc giit khong ddi véi Pr = 1, buém gi6
dugc md hoan toan (Throttle: WOT) dé giam can
trén dudong 6ng nap. Tam ciia phan thé tich 16m
trén dinh piston trum vdi tam cua bugi va xylanh
dong co. Thong sb két cau thay ddi gdm: Chiéu
sau phan 16m thay ddi véi H, = 0 (Piston shape:
Flat), H, = 10 mm va Hy, = 17 mm, dudong kinh
phan 16m thay ddi tir Dy = 0 (Piston dinh phéng),
Dy, = 60 mm va D, = 66 mm. Thong s6 lam viéc
thay d6i gdm: Téc d6 dong co thay ddi tir n =
1000 - 2200 vong/phit véi An = 200 vong/phut.
Ty s nén thay ddi tir & = 10 dén khi két qua mo
phong cho thiy gia tri ON 16n hon hoic bang 130
thi dirng lai. Trong sudt qua trinh chay mo phong
thoi diém danh lira dugc diéu chinh dé dat mo
men 16n nhat (IT = MBT).

4. KET QUA VA THAO LUAN

4.1. Lua chon ty s6 nén cho dong co' chuyén ddi

h=1

Py=1bar

w0 bJTEMBL .
Throttle: WOT

Piston Shape: Flat

130

120

110 | B-e=10 O-e=11 "H-
=12 4—¢=13

=14 A =15

Required Octane number, ON (-)

100 = +
1000 1200 1400 1600 1800 2000 2200 2400

Engine speed, n (rpm)

Hinh 4. Anh hudng cua toc dé dong co dén
tri s6 Oc-tan yéu cau (ON)

DPong co diesel thudong c6 ty s6 nén cao va hinh
dang ctia budng chay phu thudc chi yéu vao kich
thudc hinh hoc ciia dinh piston, do vay khi chuyén
d6i thanh dong co khi thién nhién chay cudng birc

can phai nghién ciru va xem xét ha ty s6 nén dé
tranh xay ra hién twong chay kich nd (Krishna, R
S, 2018). Hinh 4 trinh bay cac két qua tinh toan
gia tri Oc-tan yéu cau (ON) ctia sau ty sé nén khac
nhau (¢ = 10, 11, 12, 13, 14 va 15) ¢ cung mdt
diédu kién 1am viéc nhu: ap suat cip nhién lidu khi
thién nhién trén duong nap Pr= 1 bar va A = 1,
kich thudc hinh hoc dinh piston dugc gitt nguyén
(Piston shape: Flat) IT=MBT, buém ga dugc md
hoan toan (Throttle: WOT) dé giam ton thit trén
duong nap. Do gia tri ON ctia nhién li¢u khi thién
nhién 1a 130 nén cac két qua thu dugc tir tinh toan
c6 gia tri ON < 130 s& dugc sir dung dé phan tich.
Két qua cho thdy, di v6i mdi ty sb nén, gia tri
ON c6 xu huéng giam khi tbc do dong co ting.
Xeét cung mot tbe do, gia tri ON tang 1én rat nhanh
khi ty s6 nén ting, & ty sb nén & = 15 gia tri ON
cua dong co chi nhé hon 130 tai tdc do dinh muc
n = 2200 vong/phat. Tir cac két qua nay cé thé rit
ra két luan rang, khi chuyén do6i dong co diesel
thanh dong co khi thién nhién can phai giam ty s6
nén hoic tang toc d6 dinh mirc. Béi vi dong co c6
ty sb nén cao khi lam viéc ¢ ving tdc do thap
thuong c6 gia tri ON > 130, véi gia tri nay rat dé
xay ra hién tugng chay kich nd.

A=1
ON < 130

o | I MET -
e Ty e S

Pisten shape: Flat

Torque, M, (Nm)

10 1200 1400 1604 1800 2004 12iM 2400

Engine speed, n (rpm})

Hinh 5. Anh huong cua toc do dén momen
cua dong co

Hinh 5. Thé hién su thay ddi cia mdé men theo
téc d6 dong co ddi cua bdn ty sb nén khac nhau voi
gid tri ON < 130. Do kich thudce hinh hoc cia dinh
piston khong thay ddi, nén khi thay doi ty s6 nén sé
khong 1am thay ddi hinh dang budng chiy ma chi
1am thay d6i ap Iuc 1én dinh piston. Xét toc d6 dong
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1000 vong/phiit dén
n = 2200 vong/phit, mdé men ciia bon ty s6 nén co

co trong khodng tor n =

xu huéng thay d6i twong ddi gidng nhau. Khi ting
téc d6 dong co thi md men ciing ting va md men dat
gid tri 16n nhat tai n = 2000 vong/phuit, néu toc do
dong co 16n hon thi mé men dong co c6 xu hudng
giam. Tang ty s6 nén s& lam tang hiéu suat lam viéc
cia dong co va lam tdng cong thuc hién qua trinh
nén, thém vao do ap luc cia chét khi 1én dinh piston
cling tang va day cling 1a nguyén nhan lam tang hién
twong chay kich nd. Cac nghién ctru trude ddy da chi
ra rang khi dong co 1am viéc & tc do thap vai ty sb
nén cao dé xay ra hién tuong chay kich nd hon so
voi ving toc d6 cao. Két qua trén hinh v& di cho
thay tai ty s nén & = 11, 12 va 13, ¢6 thé lam viéc
1an luot tai 1200 vong/phut, 1600 vong/phut va 1800
vong/phut. Két qua nay cho thiy anh hudng cua ty
s6 nén dén mo6 men khong nhimg vé ving tdc do
1am viéc ma con anh huéng dén d6 16n ciia mé men.

695 155
A=1
ON =130
IT = MRBT

MBS g i = R s e e R ] 145
n = 2000 rpm
Piston shape: Flat

L e 135

-8 0N

Torque, M, (Nm)

Required octane number, ON (-}

& Torque

10 11 12 13 14

Compression ratio, & (-)

Hinh 6. Anh huong cua ty so nén
dén momen cua dong co

Tai tbc do n = 2000 vong/phut mdé men ting
khi ty sé nén ting, nguyén nhan 1am ting md men
trong truong hop nay la do tang duogc hiéu suit
nhi¢t. Do kich thuéc hinh dang cua dinh piston
khong thay d6i nén khi ting ty s6 nén s& lam ting
ap luc 1én dinh piston ma khong lam thay d6i hinh
dang cua budng chay. Két qua thé hién trén hinh 6
d& dang nhan thay rang, gia tri ON ting nhanh hon
so véi md men khi ting ty sé nén. D6 1a do khi
tang ty sb nén khong nhitng ting duoc nhiét do va
ap suit bén trong budng chdy ma con ting thém
cong thuc hién qua trinh nén.
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Hinh 7. Anh hudng cua ty s6 nén dén
déng ndng roi bén trong xylanh déng co

Hinh 7 thé hién anh hudng cia ty s6 nén dén
dong ning réi ¢ bén trong xylanh dong co ciia bon
ty sb nén khac nhau. Cac két qua tinh toan thu
dugc nhu trén hinh v& ¢6 xu hudng thay d6i giéng
nhau trong mét chu ky 1am viéc cua dong co. O ky
nap tuong ung voi goc quay truc khuyu CA = 0
dén CA = 180 (deg), do anh hudng cua ap suét
bén trong xylanh dong co nén gid tri TKE cua ¢ =
10 lac dau nho hon nhung sau d6 ting hon so véi
ba ty s6 nén con lai. Tuy nhién khi piston di
chuyén gﬁn dén diém chét trén (6 ky nén tuong
duong CA = 180-360 deg) thi gia tri TKE cua ca
bdn ty sd nén co gia tri xap xi bang nhau nhu trén
hinh v&. Két qua nay cho thiy giam ty s6 nén da
tang dugc gia tri TKE ¢ ky nap va nira ddu ky nén.
Dé rat ngan thoi gian dbt chay luong nhién liéu
nap trong xylanh doéng co cin phai ting gid tri
TKE & gan sat diém chét trén.

4.2. Anh hwéng cia hinh dang dinh piston
dén dic tinh 1am viéc

=

g

@
2

o

Turbulent kinetic energy, TKE (m?/5%)
=

3a0 345 350 355 360 365 3T 75 A80 385
Crank angle, CA (deg)

Hinh 8. Anh hudng cia hinh dang dinh piston
dén dong nang roi
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Hinh 8 trinh bay cac két qua tinh toan tir s6 lidu
clia trudng ap sudt thay doi theo goc quay truc
khuyu ciia bdn kiéu dinh piston khac nhau. Két
qua tinh toadn dugc thuc hién ¢ cung tde do dong
co n = 1000 (vong/phut), € = 10, ap suat cip nhién
liéu Pf = 1 bar, buém ga mé hoan toan. Gia tri
TKE & gan diém chét trén (CA = 360 deg) da
duoc cai thién dang ké, nhu thay trén hinh vé TKE
cua piston dong co diesel (Flat) c6 gia tri nho hon
so voi ba kiéu piston con lai xét trong khoang CA
= 355-370 (deg). Tuy nhién anh huong cta kich
thudc phan thé tich 16m trén dinh piston dén gia
tri TKE la twong d6i khac nhau.
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Hinh 9. Anh huéng cia hinh dang dinh piston
dén mé men dong co

Céc két qua thu dugc trén hinh 9 cho théy, mo
men cua piston dinh phing (Flat) luén nhé hon so
véi ba piston dinh 16m (Heron 1; Heron 2; Heron
3). Trong vang téc do tir n = 1000 vong/phat dén
n = 1600 vong/phit, dinh piston kiéu Heron 1 c6
gi4 tri md men cao hon cac kiéu khac, khi ting tdc
do dong co lon hon 1600 vong/phut gid tri mo
men cua kiéu Heron 1 thdp hon mot chut khong
dang ké so voi kiéu Heron 2 va Heron 3. Nguyén
nhan dan dén su khac biét nay la do hinh dang
dinh piston da cai thi¢én duoc qua trinh chay, voi
cac kiéu Heron khac nhau da rt ngin duoc thoi
gian dbt chay cung mdt luong nhién li€u khi thién
nhién & bén trong budng chay. Vi vay nhiét luong
tod ra theo goc quay truc khuyu da duoc cai thién
va tap trung chi yéu & phia sau diém chét trén
(CA =360 deg).
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Hinh 10. Anh hwéng ciia hinh dang dinh piston
dén toc dg gidi phéng nhiét

Quan sat két qua tinh toan trén hinh 10 ¢ cling
diéu kién 1am viéc giébng nhau d6i véi ca 3 kiéu
Heron c6 thé thdy rang sy thay d6i cta nhiét
lugng nhién liéu dugc gidi phong (HRR) theo
goc quay truc khuyu 1a twong déi gibng nhau.
Téc @6 ting nhanh cia HRR tip trung trong
khoang CA = 350-360 (deg) va gid tri HRR 16n
nhit (Peak HRR) déu xuit hién ¢ phia sau diém
chét trén (xung quanh CA = 365 deg). Két qua
nay 1a minh chimg cho gia thuyét vé hién tuong
squish xuat hién va hudng toan bo dong khi tap
trung vao phan thé tich 1m trén dinh piston. Vi
vay ma khdi lugng khi thién da duoc tap trung
vao bén trong phan thé tich 16m va diéu dic biét
la dong nang cua dong khi trong khu vuc nay da
dugc cai thién dang ké vi vdy ma nhiét luong
duoc giai phong nhanh hon. Vi tbc do toa nhiét
nay s& lam anh huong dén khi thai cua dong co,
dic biét 1a thanh phan CO va NOx.

4.3. Anh hwéng cia hinh dang dinh piston
dén Kkhi thai

Koo

A=1

=10
B o L 9 L e i

i Pr=1bar

n = 1800 rpm

s

320 f---

Exhaust emissions, (ppm)

2

Heron 2

Heron 3
Type of piston head

Hinh 11. Anh hwéng ciia hinh dang dinh piston
dén khi thai
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Hinh 11 trinh bay két qua anh huong cta hinh
dang dinh piston dén thanh phan khi thai H-C, CO
va NO, d6i voi ba kiéu dinh piston Heron khac
nhau. Thyc hién nghién ctru vé sy anh hudng cua
hinh dang dinh Piston dén luong khi thai ciia dong
co O cung diéu kién téc do dong co n = 1800
vong/phut, ti s6 nén £= 10, lambda A = 1, ap suét
nhién liéu Py = 1 bar va goc danh Ita dugc diéu
chinh dé dat dwoc mé men 16n nhat (IT = MBT),
cac két qua cho thiy, nong d¢ khi thai CO ¢ xu
huéng giam dan tir Heron 1 vé Heron 3. Nguyén
nhan 1a khi tang duong kinh vét 10m dinh Piston,
qua trinh hoa trén nhién li€u tdt hon d3 cai thién
dugc qua trinh dot chay khong hoan toan dién ra
bén trong xy lanh tir 6 gidm duogc luong phat thai
khi CO. Do qué trinh hinh thanh hén hop nhién
liéu tot hon cing v6i dong ning xody va qua trinh
d6t chay dién ra nhanh din dén téc do giai phong
nhi¢t, nhiét d6 va ap xuét dinh bén trong xy lanh
tang lén da lam cho qua trinh oxi hod nhién li¢u
dién ra nhanh hon do d6 1am cho luwong khi thai
NOx c6 xu hudng tang 1én.

5. KET LUAN

Phan tich cac két qua thu dugc tir “Mgt nghién
ciru vé danh hwéng ciia diéu kién lam viéc va

TAI LIEU THAM KHAO

hinh dang dinh piston dén hiéu sudt lam viéc
ciia dpng co CNG chuyén d@éi, cac két luan c6
thé duoc rat ra nhu sau:

M6 men cta dong co cé xu hudng tang 1én khi
tang ti s6 nén cua dong co tuy nhién hién tuong
kich nd ¢ xu huéng gia ting manh hon so vi mo
men sinh ra, vi vay dé tranh xay ra kich n6 va dé
dong co hoat dong an toan trong vung tbe do tir
1000-2200 vong/phit can giam ti s6 nén vé [ =
10 so vd&i1 dong co nguyén ban.

Giam ti s6 nén gitp ting dong niang rdi ¢ ki
nap va nua dau ki nén, c6 loi cho qua trinh hoa
tron, dot chay nhién liéu va kha nang sinh cong.

Piston dinh Heron luén cho mé men ddng co
cao hon so voi dang phang (Flat) do di cai thién
duogc qua trinh chay va rat ngin duoc qua trinh toa
nhiét. Do d6 piston dinh Heron dugc xem la phu
hop véi nhién liéu dang khi nhu CNG.

Puong kinh vét 16m trén dinh Piston (Heron)
tang lén da giip cai thién dugc tinh trang chay
khong hoan toan tir d6 kiém soat va giam duoc
lwong phét thai khi CO. Tuy nhién ciing véi toc d6
toa nhiét ting manh dan dén nhiét d6 budng chay
tang cao da lam cho lugng phat thai khi NOx co
xu hudng tang 1én.
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Abstract:
A STUDY ON THE EFFECT OF OPERATING CONDITION AND PISTON HEAD
GEOMETRY ON ENGINE PERFORMANCE OF CONVERTED CNG ENGINE

Natural gas has known as a potential alternative fuel of internal combustion engines because of its
advantages such as the research octane number is higher than that of gasoline, the low heat value is
higher in comparision with gasoline and diesel, the safety in use. This paper presents a study on the
influence of working conditions and the shape of the piston top on the performance of a natural gas
engine. The obtained results show that it is necessary to reduce the compression ratio to € = 10 for the
engine to work safely in the speed range n = 1000 - 2200 rpm when converting Diesel engines into
natural gas engines. However, in order to improve the thermal efficiency of the post-conversion engine,
it is necessary to change the shape of the piston top. The influence of the piston top shape on the squish
velocity is very large, so that the turbulent kinetic energy of the gas at the end of the compression is
greatly increased. As a result, torque increases compared to flat top pistons, CO emissions tend to
decrease but NOx emissions increase.

Keywords: Piston top shape, natural gas, operating condition, converted engine, operational
performance.
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