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ANH HUONG CUA THOI PIEM MO XUP-PAP PEN MO MEN
CUA PONG CO CNG CHUYEN POI O TOC PQ CO PINH

Tran Ping Qudc', Pao Minh Tién'

Toém tat: Bai bdo nay trinh bay mot nghién cuu vé anh huong cua thoi diem mo xup-pdp dén mo men

ciia déng co CNG phun trén dwong nap. Két qua nghién ciwu tai toc do 1800 vong/phit di chi ra rang:

Dé giam dwoc phan cong cua qua trinh nap va thai can phai diéu chinh thoi diém mo xup-pdp som hon

S0 Voi géc m& sém & dong co diesel. Doi véi dong co diesel chuyén doi thanh dong co CNG phun trén

duwong nap véi qud trinh nap tw nhién, mét trong nhitng nhén t6 quan trong can thiét dé tang mé men dé

la giam phan céng danh cho cho qud trinh thai va nén.
Tir kho4: Thoi diém mo xup-pap, M6 men dong co, Pong co CNG chuyén ddi, Téc do cb dinh.

1. GIOI THIEU

bdng co diesel dugc biét dén nhu 1a mot nguén
dong luc chinh c6 hiéu suat nhiét cao va kinh té
trong sir dung. Tuy nhién, nhugc diém rat 16n so
v6i dong co st dung nhién liéu khac d6 1a chat
thai dang hat (PM) va O-xit nito (NO,) ddy vao
khi quyén mot lwong kha 16n (Timothy V.
Johnson, 2011). Khi thai do dong co diesel phat ra
1a mot trong nhitng ngudn gy anh hudng tiéu cuc
dén strc khoe con ngudi va gép phan thic day su
nong dan 1én cua trai dat (Timothy V. Johnson,
2012). Trude yéu cau cit giam 6 nhidm khong khi,
cac phuong tién giao thong mudn duge luvu hanh
trong nhom G20 bét budc phai dap tng tiéu chuan
khi thai EURO 6 ké tir thang 9 nam 2015 (Martin
Williams and Ray Minjares, 2016). Cac nha khoa
hoc va san xuét dong co diesel da dua rat nhiéu
giai phap cong nghé nhu: dong co st dung ludng
nhién liéu c6 hoat tinh hoa hoc khac nhau dé kiém
soat thoi diém chay (RCCI), dong co hdn hop
dong nhét tu bdc chay (HCCI) va dong co nén
chay voi mot phan hén hop dugc hoa tron trude
(PCCI), hodc dong co diesel trang bi thém hé
thong xir 1y khi thai (J. Benajes, A. Garcia, 2012)
(J. Benajes, 2015) (Ibrahim Aslan Resitoglu,
2020). Tuy nhién, dé giai quyét dong thoi hai van
dé 1a an toan ning lugng va tiéu chuan khi thai
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moi, dong co diesel chuyén d6i thanh dong co sir
dung nhién liu khi thién nhién la mot gidi phap
hiéu qua phu hop vdéi trinh d§ cong nghé ¢ Viét
Nam va cac qudc gia dang phat trién (Tran Dang
Quoc, 2019) (Arkadiusz Jamrozik, 2019). Khi
thién nhién vi thanh phan chi yéu 1a khi Mé-tan
(CH,) duoc téng hop tir nhidu ngudn khac nhau
nhu: mé khi tu nhié€n, chung cat ddu mo, khai thac
bang chay (Nguyén Canh Duong, 2004). Dé ting
kha nang du trir va van chuyén, khi thién nhién
dugc nén voi ap suat khoang 250 bar thanh nhién
liéu CNG. Nhién liéu CNG thay thé rat hiéu qua
cho xing va diesel boi ty s6 nguyén tir giita Hy-
drd voi Cac bon 1a 4, khi d6t chay 1 kG nhién liéu
CNG ¢ diéu kién hoa tron hdn hop 1y tudng
(Stoichiometric, A = 1) s€ giam dugc khoang 12%
CO; so voi nhién li¢u xang (P.R. Dave, R.. Meyer,
2007) (Isworo Pujotomo, 2018). Cac thanh phan
khi thai khac nhu CO va NO, ciing giam dugc lan
luot 14 80% va 12%, tuy nhién hi¢u suit nhiét cua
dong co ting duge 5% va giam dugc suat tiéu hao
nhién liéu dén 15% (Maji, 2005).

Hau hét cac nghién ciru vé chuyén doéi dong
co diesel thanh dong co chuyén st dung CNG
déu chi ra rang can phai thay d6i pit-tong, giam
ty s& nén ctia dong co diesel ban du va phai lap
thém hé théng danh lira, t6i wu lai thoi diém
déng mé cua xap-pap. Véi dong co CNG c6 thé
phéan biét thanh hai dang chinh dya vao vi tri dat
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voi phun nhién licu CNG ma ta c6: dong co CNG
phun gian tiép v&i voi phun dat trén duong ong
nap va dong co CNG phun truc tiép voi voi phun
lap trén nip xyanh (Tran Dang Quoc, 2015). Céac
nghién ctru cua Hollnagel va Kawabata tap trung
phat trién hé thdng nhién liéu CNG st dung voi
phun két hop véi bo diéu ap, cac két qua nghién
ctru da chi ra rang ty 1¢ khong khi — nhién liéu khi
thién nhién (A/F) c¢6 thé kiém soat chinh xac hon
so v6i dong co CNG sir dung kiéu ché hoa khi va
mirc phat thai CO, CO, va NO, thip hon nhiéu.
Cong suat ctia dong co CNG phun trén duong nap
c6 thé dat xap xi bang dong co xing cé cung kich
thude (Hollnagel, 2001) (Kawabata, 2004). Dong
khi di tir dudng nap qua cira nap roi di vao bén
trong buéng chay c6 vén tde d6 cao, dong khi &
trong xylanh dong co 1a tdp hgp cua nhirng dong
chay réi, ddc trung cua dong 13 ning luong dong
hoc 1di va cac chiéu dai dic trung cia dong rdi,
dic biét khi dong co lam viéc & ving tai nho (Hb
Hitu Chin, 2019). Nghién ctru cua Chedthawut
Poompipatpong cho réng khi thay ddi thoi diém
dong-mo ctia xUp-pap nap ¢ dong co diesel da 1am
cho dong co chuyén sang lam viéc theo chu trinh
dong co Miller khong ting ap, cac két qua chi ra
cho thiy hiéu suit nhiét ting duoc khoang 1.08%
suét tiéu thu nhién liéu giam khoang 4,58%, NOy
giam dén 14,5% nhung phai két hop diéu chinh
danh Ira sém hon (Chedthawut Poompipatpong,
2007). Thoi diém déng mé cua xap-pap duoc sir
dung dé xac dinh méi quan hé giira tri sd thoi gian
tiét dién thay ddi theo goc quay truc khuyu, cu thé
1a thoi diém xap-pap mo - dong va thoi gian xtp-
pap md. Trong dong co abt trong, tiét dién luu
thong va thoi diém déng md cia xup-pap 1a mot
trong nhitng thong s6 quan trong anh huong 16n
dén dic tinh lam viéc va khi thai coa dong co. Do
dé céac xtp-pap nap va thai phai m¢ va dong dung
thoi diém dé hiéu sudt nhiét cua dong co cao
(M.Aydm, 2017). Nghién ctu cia Mohammed
Abass khing dinh rang thoi diém dong mo cua
xap-pap thai anh huong nhiéu dén cong suit, mo

men va khi thai cia dong co, nhung muc d§ anh
hudng cia thoi diém mo xGp-pap thai 16n hon so
voi thoi diém déng (Mohammed Abass Ali
Mohammed Salih,2017). Huéng dén nhitng hiéu
biét co ban vé& dong co CNG & Viét Nam va cai
thién hiéu suit nhiét cho dong co CNG sau khi
chuyén ddi can phai tién hanh nghién ctru “Anh
huong ctia thoi diém mé xtp-pap dén mé men cua
dong co CNG chuyén ddi ¢ toc do cb dinh”. Boi
vi cac két qua nghién ctru li€n quan dén thoi diém
dong mdé ctia xup-pap nap va thai & dong co CNG
chuyén dbi 1a chua rd rang hodc rat kho dé tiép
can. Phuong phap thuc hién trong nghién ctru nay
1a nghién ciru mé phong dua trén céc s6 lidu thuc
nghiém cta mét dong co nghién ciru diac biét.
bdng co nay duoc thiét ké va ché tao lai tur dong
co diesel c6 mot sb tinh nang dac biét.

2. THIET LAP THi NGHIEM VA CO SO
LY THUYET

2.1. Thiét 1ap thi nghiém

Hinh 1 va 2 thé hién so d6 b tri cic trang thiét
bi thi nghiém tong thé dé tién hanh do dac cac sd
liéu ban dau phuc vu nghién ctru mod phong. Céc
thiét bi chinh st dung trong thi nghiém gdm:
bdng co nghién ciru mdt xylanh kiéu Ricardo
duoc thiét ké lai tur dong co diesel mdt xylanh
nam ngang voi cac thong sé duge trinh bay trong
bang 1. Hé thdng cung cp nhién lieu CNG (Mass
Flow Controller: MFC) va mdt voi phun CNG lap
trén dudng 6ng nap, Dynamometer dé do moé men
dong co, thém vao do 1a cac hé théng nap/thai, hé
thong 1am mat, bo diéu khién dong co, bo thu thap
dir liéu va mdt vai hé théng do khac.

Bang 1. Thong s6 ky thuat dong co nghién ciru

Ténthongsd | Kyhiéu | Gidtri | Thinguyén
Puong kinh D 103 mm
xylanh
Hanh trinh piston S 115 mm
Dung tich xylanh Ve 1,03 Lit
Ty s6 nén € 10 -

2.2. Co s6' ly thuyét mé phong
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Hinh 1. So do bé tri thiét bi thi nghiém

Dong khi chuyén dong bén trong xylanh dong
co luon ludn 1a cac dong chuyén dong rdi, do vay
rat kho dé kiém soat duogc thoi gian chiy va hiéu
dugc chuyén dong cua dong khi ngay & ky nap va
trong cd qua trinh chay thong qua cic phuong
phap thuc nghiém. St dung phin mém AVL
Boost s€ 1a giai phap hi€u qua va 1a mot cong cu
manh dé hiéu r& hon cac két qua thu duoc tir thyuc
nghiém. Tu thu vién cua phﬁn mém chon mé hinh
chay roi Fractal Combustion Model 1am mé hinh
nghién ctru d6i v6i dong moi chat da dugc hoa
tron. Pay 1a mo6 hinh phu hgp véi nhitng dong co
chay cudng buc (Eugenio Giacomazzi, 1999)
(Eugenio Giacomazzi, 2000) (FanhuaMa, 2012),
co s6 1y thuyét ciia mo6 hinh dwgc tom tit nhu sau:

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

— Sy hinh thanh mang lira 13 thong sb6 dé hiéu
chinh thoi gian chay tré (C; ).

— Ty 1¢ lan mang lua 1a thong s6 dé hiéu chinh
thoi gian chay tré ('r}ﬂ,EI J;).

— Tuong quan cua thong so6 tham chicu rdi 1a
thong s6 dé hiéu chuan mé hinh rdi (m) cho phép
thay d6i thém thong sé tham chiéu Lmax dua vao

mat d6 tdp trung vung chua chay:
Emb Ly (Peoc iy D =2 .
(22) = g (2 (22)) " a5 wong a0
dt L M Py

P.pc 12 mat do tap trung cta vung chua chay tai
thoi di€ém bat dau chay, va p, . la mat do cua vung
chua chay.

— Khéi lwong nho di chay duoc ¢ thoi diém
bt dau chay sat vach, xac dinh khi mo hinh bét

Hinh 2. Dong co va thiét bi thi nghiém

dau giai doan chay sat vach (%}rr, trong do thoi
gian chuyén tiép t,. dd dugc xac dinh khi khdi
lurong nho da chay.

~  Téc do
S, = €y Spme=o(1—Mpgs)® xdc dinh khi mo

hinh bt dau giai doan chay sat vach (d), cho phép diéu
chinh thém §; phu thudc vao h¢ s6 du khéi (1 ; Re)-

chay tAng

Hinh 3 trinh bay dong co mé phong bang phin
mém AVL Boost, mdi phin tir & dong co md
phong c6 cac thong sé gidng dong co thi nghiém.
Céac phan tor gdm: SB1 va SB2 a noi thiét lap
nhitng diéu kién bién dau vao va dau ra ciia dudng
6ng nap va thai. CL1 duogc sit dung nhu hé théng
loc khong khi trén cac phﬁn tir doan 6ng nap 1, 2,
3,4 va 5, phan tir 11 md phong vi tri va dic tinh
vOi phun nhién liéu trén duong 6ng nap. Cac phan
tu: MP1, MP2, MP3, MP4 m6 phong nhiing vi tri
dat cam bién va xudt ra cac gia tri ap suit, nhiét o
va cac thong s cua dong khi trude khi di vao xy
lanh C1. MP5, MP6 va MP7 1a vi tri ddt cam bién
Xudt ra cac gi tri ap suat, nhiét do va cac thong sd
cia dong khi trudc khi di ra khoi cac phan tir
duong bng thai: 6, 7, 8. Hai phan tir R1, R2 va R3
mo phong cac hé sb gy ton thit cia dong moi
chit trén duong nap va thai, trong d6 PL1 mé
phong bd 6n dinh 4p sudt va gidn nd nhiét trén
duong thai.

2.3. Hiéu chuén mé hinh

Hinh 4 trinh bay cic két qua m6é men (M.) va
cong suit (N.) cia dong co thi nghiém va méd
phong, duodng lién 13 cac két qua thi nghiém cua
dong co thuc thu duoc trén bang thtr dong co.
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MP1 se1

MFPE MPT

Hinh 3. M6 phong dong co QTC2015

DPuong nét dit 13 nhitng két qua thu duoc tir
mo hinh mé phéng sau khi hiéu chuén lai mé hinh
so voi thyc té, tuy nhién cac thong sb cia dong co
thi nghi€ém QTC2015 nhu: duong kinh xylanh, cac
thong sb piston, hanh trinh piston, chiéu dai va
duong kinh dng nap va thai duoc sir dung dé nhap
cho mé hinh. Diéu kién thi nghiém dong co trén
bang nhu: buém gié mé hoan toan (WOT) vi vay
trén moé hinh khong st dung phﬁn to nay, goc
d4nh lira dwoc diéu chinh & trude diém chét trén
(IT: BTDC) va ty sé nén dit ¢ & = 10. Xét trong
toan vung thi nghiém (n = 1000 + 2000
vong/phut), sai s6 16n nhat va nho nhit giita két
qua moé phong voi két qua thi nghiém theo thir tu
1a 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 xp xi 2% va téc do ndy s& duogc giir
c¢b dinh dé nghién ctru anh hudng cua cac thong sb
két cdu va lam viéc (vi tri bugi trén nap may, vi tri
phan thé tich budng chay trén dinh piston, goc
danh lira) dén thoi gian chay.

2.4. Diéu khién mé hinh

Pé xem xét sy anh hudng ciia pha phdi khi dén
hiéu suét 1am viéc cua dong co CNG chuyén ddi,
nghién ciru mé phong s& duoc tién hanh nhu sau:
Pé loai bo nhimng anh huong dén hé sb nap va
chuyén dong rdi ciia dong modi chat bén trong
xylanh dong co & ky nap (Swirl va Tumble), cac
thong s6 lam viéc nhu: téc d6 dong co duogc giir
cb dinh tai n = 1800 vong/phat dé dong ning dong
khi nap du 16n, lugng nhién li€u cép trong mot
don vi thoi gian (Gy) va ap suat phun trén dudng
nap (py) duoc giit khong ddi véi cac gia tri 1an luot
la Gy = 0,755 (g/s) va pr= 1 bar, vi tri cia buém
gi6 dugc mé hoan toan (100%) dé giam can trén
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Hinh 4. Két qua hiéu chuan mé hinh

duong 6ng nap. Phin thé tich budng chay trén
dinh piston duoc giit khéng ddi véi Hy = 17 mm
va Dy, = 66 mm, tdm cia phan thé tich nay tring
véi tdm xylanh cia dong co. Trong nghién cuu
nay goc mo sdm cua xup-pap nap va thai & dong
co thi nghiém duoc dat tai 18 d6 trudc diém chét
trén (TDC) va 42 d6 trude diém chét dudi (BDC)
theo th tu nhu hinh 5. Khi thoi diém mo xap-pap
& TDC dbi voi xtp-pap nap va BDC ddi véi xtp-
pap thai, gia tri biéu dién trén két qua mo phong sé
13 0, cac gia tri nm bén trai va phai ctia s6 0 s& co
déu trir (-) va dau cong (+), budce dich chuyén ddi
véi ca hai truong hop 1a ACA = 4 3o goc quay
truc khuyu (CA).

3. PHAN TICH KET QUA

3.1. Anh huéng cia thoi diém mé xip-pap
dén hiéu suit lam viéc ciia dong co

Hinh 6 trinh bay cac két qua mé phong cua
hé s6 nap thay ddi theo thoi diém md xap-pap
nap va thai & cung diéu kién nghién ctru nhu:
e = 10, n = 1800 vong/phut, Buém gié mo:
100% va luong nhién liéu cip khong d6i trong
sudt qua trinh chay mo phong. Quan sat cac két
qua thu dugc trén hinh v& c6 thé thiy rang, d6i
vGi xtGp-pap nap, khi thay doi thoi diém mo
trong khoang tur -18 d0 goc quay truc khuyu &
trudc diém chét trén (BTDC) dén 6 d6 goc quay
truc khuyu ¢ sau TDC, hé s6 nap (1) cb su thay
doi nhu sau: ban dau 1, c6 xu hudng tang dén
gia tri 16n nhét tai CA = -10° va sau do giam dan
néu tiép tuc didu chinh xtp- pap nap mo mudn
hon. Két qua nay da chi ra cho thiy goc md som
cua xup-pap nap (IVO = 18° BTDC) ¢ dong co
gbc ban dau 1a khong phu hop voi dong co
chuyén d6i, vi khong tan dung dugc dong ning
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ciia dong khi nap nén hé sé nap thip. Xem xét
dbi v6i truomg hop khi thay doi thoi diém mao
cua xUp-pap thai cung trong khodng tur khodng
42° truée diém chét dusi (EVO = 42° BBDC)
dén 6 do sau diém chét dudi (EVO = 6° ABDC)
hé s nap () ciing c6 xu huéng thay ddi gidng
nhu truong hop xUp-pap nap tuy nhién téc do
ting hodc giam chdm hon. Hé sb nap (1) c6 xu
huéng ting dén gia tri 16n nhit tai CA = 14°
BBDC va sau d6 giam dan néu tiép tuc diéu
chinh xup-pap thai m¢ mudn hon, két qua nay
cling khang dinh ring géc md sém xup-pap thai
ciia dong co gbc ban dau khong phu hop voi
dong co CNG chuyén déi. Tir cac két qua thu
dugc da chi ra goc mé sém cua xup-pap nap va

20 T
= Xup-pip thai
= = Xiip-pip nap

D nfing xup-pap, VL (mm)

540 720
Gdc quay truc khuyu, CA (deg)

Hinh 5. D9 ndng xup-pap nap va thai
theo goc quay truc khuyu

Hinh 7 trinh bay cac két qua mo men thay ddi
theo thdi diém m¢ xup-pap cua hai truong hop
nap va thai, mé men cua ca hai truong hop nay
déu c6 chung mot xu hudng thay ddi gidng nhau.
Duong nhu thoi diém mé sém cua xtp-pap thai
anh huong dén mo men khong nhiéu so voi xap-
pap nap, co6 thé thiy mé men cua truong hop xip-
pap thai thay d6i khong dang ké trong khoang tir -
26 dén -6 d6 trudc BDC. Két qua nay c6 thé 1a do
tan dung dugc thém phﬁn cong dan no va loi dung
d6ng ning ctia dong khi nap dé chuan bi hdn hop
chay tét hon. Anh hudng cua thoi diém mé sém
xap-pap nap dén mé men 16n hon so v&i xap-pap
thai, m6 men cua dong co tang trong khoang tu
CA = - 18° dén -10°, va mdé men dong co dat gia
tri 16n nhat tai CA = -10°, néu tiép tuc diéu chinh

H¢ s6 nap, 1, (%)

thai ¢ dong co diesel gdc khong phu hop véi
dong co CNG chuyén ddi. Trong nghién ciru
nay, do bién dang cam nap va thai ¢6 dinh nén
khi thay d6i goc mé sém ciing 1a thay ddi ca goc
dong mudn xup-pap nap va thai, vi vay su khac
nhau vé gid tri hé sd nap () ciia xUp-pap nap
va thai ciling 1a do 4nh hudng cua thoi gian hai
xup-pap cing mé (VOP). Két qua nay cho thiy
hé sb nap chiu anh hudéng boi gobc méd sdm cua
xUp-pap nap va VOP cua hai xtup-pép, tuy nhién
anh huong cia thoi diém mé cia xup-pap nap
dén hé sb nap manh hon so voi thoi diém mo
ctia xap-pap thai. Bé 1am rd hon anh hudng nay,
budc tiép theo s& xem xét sy thay ddi cia mod
men khi thay d6i thoi diém mé xup-pép.

0.98

£=10
n =1800 vong/phut
0.02 |- Buém giome: 100% __________________________________

0.86 |F---mm -

0.68

-42 -38 -34 -30 -26 -22 -18 -14 -10 -6 -2 2 6 10

Thoi diém mé xap-pap, CA (deg)

Hinh 6. Hé s6 nap thay doi theo thoi diém
mo xup-pap

mo som xup-pap nap mudn hon (CA > -10°) thi
md men cua dong co s& giam ngay. Tu két qua
ndy c6 thé suy ra rang thoi diém mo som ctia xtp-
péap nap anh hudng rit 1én dén mé men cia dong
co, nguyén nhan dé giai thich trong truong hop
ndy c6 thé 1a do hi¢u suit chdy ctia nhién li¢u bén
trong budng chdy dd dwoc cai thién. Dé tim ra
nguyén nhin chinh tac dong dén mé men dong co
khi thoi diém mo xtp-pap thay doi, cn tap trung
xem x¢t & ba truong hop dac biét: gobc md sém
ctia dong co gdc (nap md sém, IVO = 18° BTDC
va thai mo som, EVO = 42° BBDC); hé s6 nap 16n
nhat (IVO = 10° BTDC ttc 1a 28° BTDC va EVO
= 14° BBDC tic 1a 56° BBDC) va (IVO = 0°
tuong tng véi 10° BTDC va EVO = 0° tuong
duong 42° BBDC).
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Hinh 7. M6 men thay doi theo thoi diém

mo xup-pap

Hinh 8 trinh bay céac két qua vé mé men va ap
suat 1on nhét trong xylanh tai ba diéu kién lam
viéc khac nhau. Do géc phdi khi duge diéu chinh
lai phtt hop voi dong co cip nhién liéu trén duong
nap nén hé¢ sb nap duoc cai thién hon vi vdy mo
men (Me) va ap suit 16n nhét trong xylanh cta
dong co gbe (IVO = 18° BTDC va EVO = 42°
BBDC) Iuén nhé hon so véi hai truong hgp con
lai. Nguyén nhan dan dén két qua nay chu yéu la
do xUp-pap nap dong qua som nén khong tin
dung dugc dong ndng cua dong khi nap do vay
luong mdi chit nap thém giam di nhiéu so véi
hai truong hop con lai. Dbi véi truong hop (IVO
=0 (TDC) va EVO = 0 (BDC)), mic du ap suét
16n nhat trong xylanh x4p xi bang nhau nhung
mo6 men van nhé hon so voi truong hop (IVO =
10° BTDC va EVO = 14° BBDC). Nguyén nhan
cua truong hop nay la do cong danh cho qua
trinh thai cua (IVO = 0 (TDC) va EVO =0 (BDC)
16n hon so véi truong hop (IVO = 10° BTDC va
EVO = 14° BBDC).

3.2. Anh huéng cia thoi diém mé xip-pap
dén kha niing chay

Dé xac dinh dugc nhan td chinh tac dong dén
md men cua dong co khi thay ddi thoi diém mo
xap-pap d6i v6i ca hai truong hop hop (IVO = 10°
BTDC va EVO = 14° BBDC) va (IVO = 0 (TDC)
va EVO = 0 (BDC), cac nhan t6 anh huong dén
nang luong dong hoc rdi cua dong khi & bén trong
xylanh dong co van duoc giit nguyén nhu: toc do
dong co, hinh dang ciia budng chay, ty sé nén, vi
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7g | n=1800vongiphat
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Hinh 8. Mé men va dp sudt lom nhdt trong
xylanh tai ba diéu kién lam viéc

tri dat voi phun trén duong éng nap, ap suit va
thoi diém phun. Hinh 9 thé hién su bién d6i cia ty
1¢ chay hon hop & bén trong xylanh dong co theo
goc quay truc khuyu. Trong khoang tir 350° dén
410° goc quay truc khuyu, téc do chay cua ca hai
truong hop 14 khong c6 su khac nhau nhiéu. Két
qua nay da chi ra cho thiy dong ning ciia dong
mdi chit & bén trong budng chay 1a nhu nhau vi
viy ty 1&¢ hon hop da chiay & bén trong xylanh
dong co twong dwong nhau. Tir két qua ndy ciing
c6 thé suy ra tinh 6n dinh cua dong méi chit trudc
va trong thoi gian chdy la nhu nhau, do vay kha
ndng gidi phong nhi¢t cua nhién li¢u & bén trong
budng chay ddi voi hai truong hop nay la nhu
nhau. Hinh 10 thé hién ning lwong duoc giai
phong & trong xylanh dong co theo goc quay truc
khuyu & cac didu kién mé phong nhu: ty sb nén &
=10, buém ga mé hoan toan (100%), toc do dong
co gitr tai 1800 vong/phit, lwong nhién liéu cip
vao cho mét chu trinh khong d6i d6i véi ca hai
truong hop (IVO = 10° BTDC va EVO = 14°
BBDC) va IVO = 0 (TDC) va EVO = 0 (BDC).
Nhin chung gia tri ndng lugng dugc gidi phong
trong xylanh dong co khong co6 su khac biét ro rét,
gi4 tri 16n nhat cing xuét hién & sau diém chét
trén. Cac két qua nay khing dinh ring tn that cta
qué trinh nap anh huong dén kha niang chay 1a
khong dang ké, sy thiéu hut mot phan ctia hdn hop
nap da dugc bu dip boi hiéu suat giai phong nhiét
ctia nhién liéu ¢ bén trong budng chay.
4. KET LUAN
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Hinh 9. Ty 1é hén hop dd chdy theo
goc quay truc khuyu

Phan tich céc két qua thu duoc tir nghién ciu
md phong vé anh huong cua thoi diém md xup-
pap dén moé men cta dong co CNG chuyén d6i ¢
tdc d6 cb dinh, cac két luan duogc rut ra tir nghién
ctru nhu sau:

— M6 sém xUp-pap xa s& giam duoc phin
cong danh cho qua trinh x4, trong khi d6 mé sém
xUup-pap nap s€ giam dugc cong danh cho qua
trinh nén.

— Thoi diém md xtp-pap nap cd anh hudng
16n d&én ning luong dong hoc réi ciia dong khi bén
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Hinh 10. Nang luong dwoc gidai phong
theo goc quay truc khuyu

trong xylanh, nhung thoi diém mo xtp-pap thai
anh huong manh dén mé men dong co hon so véi
XUp-pap nap.

— DPbi v6i dong co diesel chuyén doi thanh
dong co CNG phun trén duong nap va qua trinh
nap tu nhién, mot trong nhitng nhan t4 quan trong
can thiét dé ting mé men d6 1a giam phan cong
danh cho cho qua trinh thai va nén.

— Pé c¢6 dugc mod men 16n nhat, goc mé sém
Xap-pap nap va thai duoc tim thiy trong nghién ctru
nay la (IVO =28° BTDC va EVO = 56° BBDC).
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Abstract:
EFECT OF OPENING VALVE TIMING ON ENGINE TORQUE OF CONVERTED CNG
ENGINE AT THE ENGINE SPEED

This article presents a sudy on effect of opening valve timing on engine torque of CNG engine with port
injection. The obtained results from simulation in 1800 rpm were indicated that: To be reduced the work
portion of intake and exhaust processes it was needed to correct the opening valve timing is earlier in
comparision with the early open valve timing of diesel engine. For diesel engine was converted to
naturally aspirated CNG engine with port injection, the one of important factors to increase engine
torque that was decreased the work portion of exhaust anf intake processes.

Keywords: Opening valve timing, Engine torque, Converted CNG engine, Engine speed.
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