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TOM TAT

Bai bao trinh bay két qua mé phong anh huéng cua turbo ting ap dén moment xodn
va luu luong nhién li€u cua dong co. Nghién ctu da xay dung phuong trinh, khdo sat
moment xo4n va luu lugng nhién liéu ctua dong co trén phan mém Matlab Simulink. Céc
thong s6 k¥ thuat ciia dong co 1KR-VET dugc sir dung 1am dau vao cho mé hinh, cho
phép danh gia anh huéng cua turbo ting 4p 1én moment xodn va luu lugng nhién liu
dong co. Két qua mo phong cho thiy dong co trang bi turbo ting 4p tao ra moment xoin
cao hon so véi dong co khong trang bi turbo, dong thoi ¢é luu lwong nhién liéu sir dung
thap hon.

T khéa: Turbo tang ap, moment xoan, luu luong nhién li¢u.

ABSTRACT

The paper presents the simulation results of the influence of turbocharger on engine
torque and fuel flow. The study has built equations, investigated engine torque and fuel
flow on Matlab Simulink software. The technical parameters of the 1KR-VET engine
are used as input for the model, allowing to evaluate the influence of turbocharger on
engine torque and fuel flow. The simulation results show that the engine equipped with
turbocharger helps to create high torque with low engine fuel flow.

Keywords: Turbocharger, torque, fuel flow.

1. GIOI THIEU nhién liéu hoa tron, ddn dén su chay hiéu
qua hon, c6 thé san sinh ra cong suit cao
hon ma khong can ting kich thudc dong
co [2]. Turbo cho phép dong co hoat dong
hi€u qua hon, tr 46 gitp giam lugng nhién
lidu tiéu thy. Diéu nay c6 loi cho ca ngudi
tiéu dung va moi truong [3]. Pong co xdng
trinh [1]. Muc ti,éu Fhinh cua viéc nay la  dquge trang bi turbo thudng c6 kha ning
cdi thi¢n hi¢u suat dot chdy, tr d6 nang cao  duy tri hiéu suat tot hon & cac dai toc do va
cong sudt dong co. Viée st dung turbo tang  tai khéc nhau, mang lai trai nghiém lai tdt
ap giup tang cuong lugng khong khi va  hon. Tang &p cho dong co xdng 1a mot cong

Tang ap cho dong co xdng la mot
phuong phap str dung turbo ting ap dé nén
khong khi rdi dua vao xylanh dong co 1am
tang mat do khong khi, qua d6 ting khdi
lugng khong khi nap vao xylanh mdi chu

TRUGONG BAIHOC SU PHAM KY THUAT VINH LONG 1 ].




Joupnal ol( Science - \/ L U T E

nghé quan trong gilp ting cong sudt va
tiét kiém nhién liéu, dap ing nhu cdu ngay
cang cao cua thi truong 6 t6 hién dai. Dya
trén nhiing co s¢ do, tac gia dinh hudng
“Nghién ctru vé turbo ting 4p trén dong co
1KR-VET nham nang cao tinh hiéu qua
clia dong co”, dé khao sat anh hudng cua
turbo tang ap dén hiéu suét hoat dong cua
dong co xdng.

2. NOI DUNG

2.1. Xy dung phuwong trinh toan
hoc khao sat dong co xing

2.1.1. Phwong trinh toan hgoc may
nén

Phuong trinh ap suat cia may nén duoc
suy ra tu dinh luat dau tién cua nhiét dong
Iuc hoc va dugc dua ra nhu sau:
1%/ RT. & ¢
g;c = VC (mc_mic)

C

(1)
Trong do: p,. 1a ap sudt sau may nén (Pa)
! 13 thoi gian (gidy)
R 13 hing sb chat khi 287J/kg.K

m. =k (1-Laby g, /1——pamb sl -Lant 1 g
Pe Pe Pe

Trong do: W, la tbc do bo tang ap
(rad/s)

Phuong trinh hiéu suit may nén duoc
dua ra nhu sau [4]:

=
P
e ===
c
T

amb

(4)

Trong d6: "¢ 1a hi¢u suat may nén
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¢ 1a nhiét do sau may nén (K)
¢ 14 thé tich may nén (m®)
Me 13 uu lwong qua may nén (kg/s)
Mic 13 1wu luong qua bo 1am mat khi
nap (kg/s)
Néu qué trinh gidn no cfﬁ khi qua may
nén la dang entropy, tuc 1a “ <=1, phuong

trinh nhi¢t d§ sau may nén co thé dugc mé
hinh hoa nhu sau [4]:

(y-Dly
T =kT Pe
c 1 amb[pame

Trongdo: 7, la nhiét do moi truong
(K)

)

Py 12 4p sudt moi truomg (Pa)
9 13 s6 mi doat nhiét

Luu lugng may nén phu thudc cha yéu
vao tbc do may nén va ty sd ap suat. Mot
s6 yéu cau co ban 1a luu lugng khéi luong
phai bang 0 khi tc d truc tuabin bang 0 va
khi khong c6 chénh léch 4p sudt trudc va
sau may nén. Phuong trinh luu lugng may
nén duoc thé hién nhu sau [4]:

3)

2.1.2. Phuwong trinh toan hoc bo l1am
mat khi nap

Phuong trinh 4p sudt cua bo lam mat
khi nap dugc suy ra tir dinh luat nhiét dong
luc hoc dau tién nhu sau:
op;. _ RT.

ic

o V.

ic

g g
m;.—my, )

©)

Trong d6: Pj. 1a 4p suat sau bo lam
mat khi nap (Pa)
T, 1a nhi¢t do sau by lam mat khi nap (K)
V.. 1a thé tich bo lam mét khi nap (m®)
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my, 1a luu lugng qua budm ga (kg/s)

Phuong trinh Iuu lugng qua bd 1am
mat khi nap dugc dua ra nhu sau:

g DP.—P;
. c
Mic = ic

kT,

c

(6)

Phuong trinh nhiét d6 b lam mat khi
nap duoc biéu thi nhu sau:

Ec :7:: _6(TC _Tcool)

()
Trong d6: 1, , 1a nhiét do lam mat

bang nhiét d6 méi truong T b
O 12 hiéu suat bo 1am mat khi nap
2.1.3. Phuwong trinh toan hgc buém ga

Trong dong co xdng, buém ga dugc
sir dung dé kiém soat luu luong khong khi
vao xi lanh. Do d6, diéu quan trong 14 phai
md hinh héa chinh xé4c luu lugng budém ga.
Phuong trinh cua luu lugng buém ga cé
thé dugc biéu thi nhu mot ham cia a, p,,

ic Va Djy,, dugce dua ra nhu sau [4]:

¢ Pic
mth(asp' >T s P; ): 'ch(a)"//(pr) (8)
ic>rieo im \/@

Trong d6: O, () la ham s biéu thj
do mo budm ga

Y (Pr)1aham sb cua ty sb ap suit

Twong tu nhu 4p sudt cta bo 1am mat khi
nap va may nén, phuong trinh todn hoc cua
ap suit budm ga c6 thé duoc suy ra tir dinh
luat nhiét dong luc hoc dau tién nhu sau:

Py _RT,

g g
ot - Vlc (mth_ ac) ©)

Trong do: p,, la ap suit duong ong
nap (Pa)

V., 1a thé tich dudng 6ng nap (m’)

M. luu lugng khong khi vao xylanh
(kg/s)
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2.1.4. Phuong trinh toan hoc dwong
ong nap

Puong 6ng nap 1a noi khong khi véi
nhién liéu duoc tron 1an va la duong dan
ma hdn hop di vao xi lanh. Ap suit va nhiét
d6 chi dugc coi 1a nhitng yéu té sau buém
ga. Vi vay, chi c6 luu luong vao xi lanh
dugc mo hinh hoa. Phuong trinh cua luu
lugng vao xi lanh dugc dua ra nhu sau [4]:

=T (N, Dy )V Py,
a 120RT,

(10)

Trong do: hvo ; 1a hiéu suét thé tich
N 1atc do dong co (rpm)

V, 1a thé tich cong tac dong co (m’)
Tth 1a nhiét d6 duong dng nap (K)

2.1.5. Phuong trinh toan hgc qua
trinh d6t chay

Trong qué trinh d6t chdy, hdn hop
khoéng khi va nhién liéu dugc dbt chay dé
tao ra mO men X04n va cong suét. Luong
khong khi vao xi lanh anh huong dén thoi
gian kéo dai ctia qua trinh ddt chay, do do
s& anh huong dén cong sudt dau ra cta
dong co. pé phun mot lugng nhién li¢u
chinh x4c vao dong co, diéu quan trong la
phai biét ty 18 1y thuyét cua khong khi va
nhién li€u. Do dé phuong trinh luu lugng
nhién liéu duoc dua ra nhu sau:
mg _ng

fe 14,7 7
Trong do: m o 1a Tuu lugng nhién li¢u
(kg/s)

M6 men xoin do dong co tao ra phu
thudc vao cong sinh ra va cong tiéu thu
trong dong co, duoc thé hién qua phuong
trinh sau:

Wig =Wy W,
2rn,

)

M, = (12)
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Trong d6: M, 1a mo-men xoan dong
co (N.m)

VVig la cong chi thi (J)

W), 1a cong may nén (J)

Wf la cong ma sat (J)

n, 1a s6 vong quay cua dong co trén
mot chu ky

~ Khi do cong sudt dau ra cua dong co c6

thé duogc biéu thi nhu sau:
P=27MN (13)
Trong do6: p 1a cong sudt dong co (W)

M 12 m6-men xoin dong co (N.m)

2.1.6. Phuong trinh todn hoc 6ng xa

Pau tién, luu luong qua 6ng xa dugc
mo hinh hoa vi p(’) s€ duoc sur dung dé mo
hinh héa 4p suat. Luu lugng khoi lugng
ong xa la tong khoi lugng khong khi va luu
lugng khoi lugng nhién liéu qua dong co,
phuong trinh dugc dua ra nhu sau:

g g g
Mgy =Mge+ M)

(14)
Trong do: m,,, 1a luu lugng qua ong xa (kg/s)
M ol 1a luu lugng nhién liéu (kg/s)

Phuong trinh 4p sudt éng xa duoc dua
ra nhu sau:

% Vem

T, =k(T,~T, ) (LYY 4 (T, ~T, N +k,

p em
Phuong trinh hiéu suat tuabin c6 thé
duoc tinh toan bang phuong trinh sau [4]:
11
T

=
1—( Pr )7
Pem
Trong do: ht 13 hiéu suét tuabin

(20)

2.2. M6 hinh va két qua khao sat

14
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Trong do: p,, laap suat dudng dng xa (Pa)
T,,, 1a nhiét o duong éng xa (K)
Veom 1a thé tich ong xa (m?)
my 13 luu lugng qua tuabin (kg/s)
Mo 1a luu lugng van diéu ap (kg/s)
Nhiét do khi xa tang lén khi toc do
dong co, tai va do tré danh Itra taing. Do do,

phuong trinh nhiét d6 duong dng xa duoc
biéu dién nhu sau [4]:

T =kM* +k, 3N +lsM-N  (16)
2.1.7. Phuong trinh toan hoc tuabin
Phuong trinh luu lugng tuabin dugc

thé hién qua phuong trinh sau [4]:

m, =k (Lemy 1k, |Pem
Py

(17)

t
Trong do: p; 1a ap suét sau tuabin (Pa)
Tuong tu nhu céc thanh phan khéc,
phuong 4p sut ctia tuabin duoc suy ra tir
dinh luat nhiét dong luc hoc dau tién nhu sau:
0 RT, = g 8
9Py = ] (18)
oV,

2 (mwg+ m— mes)
Trong d6: V, 1a thé tich hé thong xa (m®)
Mes 13 Twu luong hé théng xa (kg/s)

Giéng nhu may nén, phuong trinh
nhiét @0 tuabin duoc dua ra nhu sau:

(19)
2.2.1. Cac khdi ciia mé hinh khio sat

Dya vao cac khéi cua phin mém
Matlab Simulink tdc da xay dung mé hinh
khao sat dong co xdng tang ap. Trong mo
hinh gém céc khéi dong co d6t trong, dng
nap, 6ng x4, may nén, tuabin, truc tuabin,
budém ga, bo 1am mat khi nap. Cac khdi
nay c6 anh hudéng véi nhau va dugc lién
két theo so' d6 nhu Hinh 1.
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Hinh 1: Cdc khéi ctia mé hinh khéo sdt
Thong s dau vao ciia mo hinh 13 thong s6 k¥ thuat ciia dong co IKR-VET (Bang 1)
Bdéng 1: Thong sé ky thudt dong co IKR-VET [5]

Hang muc Théng s6/Pic tinh
S6 xy lanh va cach bd tri 3 xy lanh, kiéu I
Dung tich dong co 998 cm’
Duong kinh x Hanh trinh pit tong 71.0 x 84.0 mm
Ty s nén 9.5
Cong suit toi da 72 kW/ 6000 v/ph
M6 men xoén tbi da 140 Nm/ 4500 v/ph

2.2.2. Két qua khao sat

Tac gia str dung phan mém Matlab Simulink khao sat moment xoan, luu lugng nhién
li¢u dong co véi di€u kién dong co cé turbo ting ap va khdng co tang ap.

M Co6 turbo tang ap M Khdéng cé turbo tang ap

'\
\
\
\

N
S

3
[

’

Mo-men xodn (N.m)

25

20 S

0 1 12 13 14 15 16 17 18 19 20
Thoi gian (giay)
Hinh 2: Moment xodn déng co
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Két qua khao sat mo-men xoin dong co
& Hinh 2 cho thay dong co co trang bi turbo
tang ap cao hon so vdi dong co khong co
trang bi turbo tang ap. Piéu nay cho thay

M Co turbo tang ap MW Khdéng c¢o6 turbo tang ap
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viéc dong co xang st dung turbo ting ap
gitp dong co tao ra moment xodn tot hon
tr do gitp dong co dat cong suat cao hon.

/

025 +—

Luu lugng nhién ligu (g/s)
g

o 12 13 1 5 16 7 18 19 20

Thoi gian (giay)

Hinh 3: Luu luong nhién liéu déng co

Két qua khao sat luu lugng nhién lidu
ciia dong co & Hinh 3 cho thiy luu luong
nhién liéu cua dong co co trang bi turbo
thip hon so v6i dong co khong trang bi
turbo tang 4p. Piéu nay cho thay viéc dong
co xang st dung turbo ting ap giup dong
co st dung luong nhién li¢u hi€u qua hon
trong qua trinh hoat dong.

3. KET LUAN.

Qua céc két qua khao sat cho thiy viéc
dong co xdng su dung turbo tang ap gitp
dong co tao ra moment x04n cao hon so véi
dong co khong trang bi turbo ting ap, dong
thoi ¢6 lugng nhién liéu tiéu thu thip hon.
Piéu nay cho thdy viéc dong co trang bi
turbo tdng ap giup nang cao tinh hiéu qua
hoat dong cua dong co.
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