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TOM TAT

Bai béo nay dé cap dén viéc ung dung phuong phap md phong nham thiét ké cai tién dong co dbt
trong; dédc biét 1a cac loai dong co Diesel ¢& nho san sudt tai Viét Nam. Phuong phap ¢ tro giup cua
mdy tinh nay dugc sir dung nham giam thiéu chi phi va sai sét cling nhu rat ngan thoi gian thiét ké va
ché tao dong co. Ngoai ra, bai bao ciing trinh bay qua trinh tinh toan chi tiét viéc tdi wu hoa két ciu
cum nap ciia dong co Diesel 1 xi-lanh RV195 (cai tién tir dong co RV165 do Cong ty Vikyno san
xudt) nham ting hiéu suat nap va cong suit cta dong co nay.

Céc qué trinh nghién ctru tinh toan phan 16n dya trén phin mém Boost tai phong thi nghiém dong co
dbt trong, khoa K§ thudt Giao thong, Pai hoc Bach khoa Tp. HCM.

(d6ng co RV195 c6 cong suat 1a 19,5 ma luc duge véi cong suit 16,5 mi luc, hiéu sudt nap cia dong
co RV195 thap, khoang 0,7)

ABSTRACT

This paper has studied on applying the simulating method on the improving process of internal
combustion engine design; especially forwarding to small ones made in Vietnam. This computer-aid
method is reasonably used to reduce the designing cost and errors as well as the times of manufacture.
Furthermore, this study has also discussed on more detail on the process of optimal calculation of
intake manifold structure of single cylinder Diesel engine RV195 for increasing its volumetric
effeciency and performance.

Most of calculation was carried out via Boost software at Internal Combustion Engine lab. Faculty of
Transport Engineering, HoChiMinh City University of Technology.

(RV 195 Diesel engine have been power 19,5HP improved from RV 165 with power 16,5HP,
volumetric effeciency of RV195 about 0.7).

1. GIOI THIEU CHUNG

Qua khao sat nhu cau sir dung dong co diesel 1
xi-lanh c& nho tai Viét nam, ta théy nhu cau sir
dung dong co diesel 1 xi-lanh ¢& nho 1a rat 16n.
Viéc nghién ctu ché tao dong co tai Viét Nam
khong nhing dap tmg cho nhu cau tiéu thy &
trong nudc ma nd con gdp phan thic ddy cac
nganh khéac nhu: co khi chinh xac, co khi duc,
vat liéu, luyén kim...phat trién theo; tir 6 thic
day nén kinh té Viét Nam phat trién.

Pong co RV — 195 1a loai dong co mdi dugce san
xuit, do d6 viéc nghién ctru cai tién 1a can thiét.
Mit khac qua nghién ciru va khao sat, h¢ thong

nap cua dong co RV — 195 van con mot sb thiéu
sot 1am cho hiéu sudt nap khong cao dan dén
dong co chwa dat dugc nhing tinh ning tot nhat.
Do d6 viéc nghién ciru t6i wu qua trinh nap cta
dong co RV — 195 1a can thiét.

2. CO SO LY THUYET VA CHON
PHUONG AN

2.1 Co s Iy thuyét
Khi tién hanh cai tién hé thong nap cua dong co

diesel dé néng cao hiéu sudt nap va cong suét
dong co, can co cac ly thuyét co ban sau:



Su chuyén dong ctia dong khi trong 6ng

Qua trinh hinh thanh hdn hop clia dong co

diesel

3. Cac phuong phap ning cao hiéu sut nap
dong co diesel:

e Phuong phép cai tién duong dng nap

e Phuong phép thay ddi goc phdi khi

e Phuong phép st dung thiét bj ting ap
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2.2 Chon phuong an

Qua nghién ctru 1y thuyét qua trinh nap va hinh
thanh hon hop cta dong co thdy rang, dé tang
hiéu suét nap ciia ddng co RV — 195 ta c6 thé ap
dung 2 phuong phap:

1. Thay dbi két cAu duong 6ng nap.

2. Thay d6i bién dang cam va goc phdi khi

SO SANH KET QUA
VOI PONG CO MAU, TU
DO CHON BIEN DANG
CAM TOI UU

~ PHUONG AN 1
TOI UU BIEN DANG CAM

_ PHUONG AN2
TOI UU GOC PHOT KHI

PHUONG AN CO SO
- Peyu= 19HP / 2200v/p
- gewia= 266,869/kWh/2200v/p
- Muay= 60 Nm / 1800v/p

" PHUONG AN 3
HE THONG NAP DONG CO TOIUU KiCH THUOC
RV-195 PUQC TOI UU HOA WA KET CAU ON

CHON BIEN DANG CAM
{ VA GOC PHOI KHI TOI UU

Hinh 1: So db cac phuong 4n md phong

Dé thuc hién theo so dd trén can tién hanh cac
budc:

Buée 1: Chay mo phong dong co miu dé lam
co s6 so sanh véi cac phuong an cai tién.

Buwée 2: Mo phdng voi cac bién dang cam khac
nhau. So sanh két qua khi moé phong cua cac
bién dang cam véi két qua cua dong co mau, tir
d6 chon bién dang cam t8i wu nhét.

Bude 3: Lay két qua tbi wu ctia phuong an 1 két
hop vé6i dong co mau lam co s& cho viée thay
ddi goc phdi khi & phuong an 2. Lan luot thay
dbi goc phdi khi cua xupap nap va thai, tir d6
chon goc phéi khi téi uu nhat.

Budée 4: Khi da c6 bién dang cam va goc phdi
khi t6i wru, tién hanh thay doi kich thudc va ket
cau duong 6 6ng nap. Mo phong nhiéu lan s& cho
két céu va kich thude dng nap phi hop nhét.

3. KET QUA MO PHONG

3.1 Phwong an co s&

Phuong an co s& mo6 phong dua trén cac thong
s6 ciia dong co miu.

DPuong éng nap cua dong co co cac thong sb
sau:

e Doan cong thir nhat: ¢6 ban kinh cong R,
= 135mm, chiéu dai L, = 200mm.

e Doan cong thir hai: c6 ban kinh cong R, =
74mm, chiéu dai L, = 110mm.

e Tiét dién 6ng 1a hinh tron c6 duong kinh
D = 55(mm) nén strc can bé mit giam, cac
doan cong tao v4i nhau mot goc 45° nén
stc can nhé, hiéu suét nap cao.

e B¢ mit lip voi ndp quy nat chénh 5mm,
didu nay 1am ting strc can khong khi nén
hiéu suat nap giam.

Bién dang cam ciia dong co mau co thoi gian
xupap nap va thai mé lon nhé lam giam luu
luong vao va ra khoi xi-lanh, diéu nay lam giam
hiéu suit nap cua dong co.

Trong phuong an co s&, mé phong theo sé vong
quay tir 1000 vong/phit dén 2200 vong/phiit.
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Hinh 2: D4 thi VE cua dong co theo sd vong
quay ne

Dya vao do thi nhan thdy: hiéu suét nap cua
dong co giam khi sb vong quay ting, & sb vong
quay lam viéc (tir 1800 vong /phut dén 2200
vong/phut) hi¢u suit nap cua dong co RV-195
thap.

3.2 Phwong 4n 1 — thay ddi bién dang cam

Phuong an 1 duoc mo phong dua trén co sd:

e Gilr nguyén d nang xupap cuc dai (chiéu
cao vau cam cuc dai khong d01) va goc
mé som dong mudn, thay dbi bién dang
cam sao cho thoi gian xupap md 16n 1a toi
vu nhit.

e M5 hinh m6 phong khong cé gi thay doi
$0 v6i phuong an co so.



Chi mé phong & sb vong quay cua dong co la
2200 vong/phut.
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Hinh 3: D6 thi VE theo cac bién dang cam

Qua d6 thi nhan thy: v6i bién dang cam 3 hiéu
suat nap cua dong co dat gia tri toi uu nhat.

3.3 Phwong an 2 — thay ddi goc phoi khi

Trén co sé bién dang cam da chon ¢ phuong an
1, tién hanh mé phong véi cac goc mé sém dong
mudn cta xupap khac nhau sao cho; hiéu suét
nap dong co l6n nhét, suit tiéu hao nhién liéu
nho nhét, cong suit dong co 16n nhat.

Mo hinh mé phong khéng co gi thay ddi so véi
phuong an co sé.

Chi mé phong & sb vong quay cua dong co la
2200 vong/phut.
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Hinh 4: D6 thi VE theo goc dong tré xupap nap
(nap m& sém 20°, thai m& sém 50°, dong tré 15°)
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Hinh 5: D6 thi VE theo gic mé som xupp nap
(nap ding tré 35°, thai m¢ sém 50°, ding tré 15°)
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Hinh 7: D thi VE theo gbc m& sém xupap thai
(thai dong tré 15°, nap m¢d sém 20°, dong tré 35°)

Vay bién dang cam cta co cdu phan phdi khi
duge t6i wu voi: goc md sém xupap nap 20°,
dong mudn xupap nap 35°, mé sém xupap thai
40°, dong mudn xupap thai 15°.

3.4 Phuong 4n 3 — thay déi kich thwéc duwong
ong nap

Trén co so bién dang cam va goéc phdi khi da
chon, tién hanh mé phong khi thay dbi kich
thuéc duong dng nap dé tim ra kich thudc hop
1y nhat.

Mo phong & sb vong quay 2200 vong/phit, cac
thong s6 va mo hinh mo phong khong thay doi.
Mo phdng trong cac truong hop sau:
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Hinh 5: D6 thi VE theo goc m¢ som xupap nap
(nap dong tré 35°, thai m& sdém 50°, dong tré 15°)

Hinh 8: So d6 md phong khi thay di kich
thudc 6ng nap

Truong hop 1: Chiéu dai dudong dng nap duoc

gilt nguyén. Thay ddi duong kinh du vao cua



duong dng nap, duong kinh lip véi nap quy lat
khong doi.

Truomg hep 2: Gitr nguyén duodng kinh va
chiéu dai L, cua duong ong nap, thay d6i chiéu
dai L, ctia dudng ong nap.

Trudng hep 3: Gitt nguyén duong kinh va
chiéu dai L, cua duong ong nap, thay d6i chiéu
dai L, ciia duong ong.
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Hinh 9: Db thi VE theo duong kinh dng nap

VE

Khi thay ddi dudng kinh, chidu dai duong 6ng
nap trén co s¢ duong kinh va chi€u dai ban dau,

R4

Goc quay Do nang
(do) cam (mm)

Goc quay Do nang
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Hinh 11: Ciu tao clua vau cam
4.2 Panh gia két qiia

Phan mém BOOST cua hing AVL da duoc cong
nhén va tng dung rdng rai trong cac phong mo
phong dé tinh toan dong co ddt trong trén thé
gioi.

Két qua dat duge khi chay mé phong trén phan
mém BOOST 1a hoan toan dang tin cdy va co
kha ning ap dung vao thyc té san xuét cao.

Bang 1: Panh gia két quia mo phong

nhan théy; hiéu suét nap, suét tiéu hao nhién
liéu, cong sudt dong co trong truong hop thay

doi chiéu dai duong dng nap thay d6i khong 16m,
hiéu suat nap dong co tang tir 0,7959 Ién 0,8002

khi duong kinh 6ng giam tir 55 (mm) xuong 40
(mm). Piu d6 cho thiy, chiéu dai duong 6ng

nap cia dong co RV — 195 1a twong ddi tot. Do

do khi cai tién duong 6ng nap dong co RV — 195
chi can giam duong kinh ong nap tr 55 (mm)

Trude Sau % tang,

cai tién cai tién giam

Hiéu suét nap 0,7288 | 0,8002 ST;;;%
e | s | s | o
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xubng con 40 (mm).

4. KET LUAN VA PANH GIA KET QUA

4.1 Két luan

Sau khi tién hanh nghién ciru, m6 phong, phan

tich két qua, nhan thay, hé thong nap thai cua
dong co RV-195 can c6 nhitng diéu chinh sau:

1. Thay ddi bién dang cam
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Hinh 10: D6 thi phdi khi ctia cam da t6i wu

5. HUONG PHAT TRIEN CUA DE TAI

Sau khi thyc hién mé phong hé théng nap cua
dong co VIKYNO RV-195 bing phian mém
BOOST. Bé tbi wu qaa trinh nap va hinh thanh
hon hop cia dong co VIKYNO RV-95 thyc hién
thém cac van dé sau day:
- Nghién cttu 4nh huéng cua dao dong song
t6i hiéu suét nap cua dong co chi tiét hon.
Nghién ctru anh huong cua dong khi nap toi
qua trinh hinh thanh hdn hgp cua dong co
diesel.
- Nghién ciru anh huéng ciia hé thong thai
dén hiéu suét nap cua dong co.
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