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PNG DUNG CFD NGHIEN CU’U DONG KHi QUA BO TURBINE CUA
DONG CO XANG TANG AP

APPLICATION OF CFD STUDYING GAS FLOW THROUGH THE TURBINE OF THE
GASOLINE ENGINE WHEN THE TURBOCHARGER

P6 Duy Ha
Vién Co khi Pong luc, Truong Pai hoc Cong nghé Giao thong Van tai

TOM TAT

Tdng dp ngdy cang dong mét vai tro quan trong trong sw phdt trién ciia dong co xdang. Pong
co xing EcoBoost trang bi bé Turbocharger did mang lai hiéu qud gitip cong sudt ciia dong co ting
trong khi thé tich dong co khéng thay doi. Khi xe hoat déng trong thanh phé, déng co véi dung tich
nhé sé gitip tiét kiém nhién liéu va giam khi thai. Khi xe hoat déng trén dwong cao toc, hé thong
ting ap hoat déng gitip dong co hoat dong nhw véi dong co ¢6 dung tich xylanh I6n. Déi véi tinh
todn thiét ké bo Turbocharger, néu biét dwoc qud trinh van dong ciia dong khi sé givip t6i wu vé két
cdu, giam b6t cc ton that ma van dam bdo diéu kién hoat dong ciia hé thong tang ap. Trong nghién
ctiu nay, tac gia si dung modul CFD Fluent trong phan mém Ansys dé nghién civu vé vin dong ciia
dong khi qua Turbine ldp trén dong co xdng dung tich 1,4 lit. Két qua nghién civu thé hién vé vin
toc dong khi xa, triong nhiét dé va dp sudt trong bé Turbine.

Twr khoa: Dong co xang; Turbine; CFD Fluent; Tiéu thy nhién liéu.
ABSTRACT

Turbocharging is playing an increasingly vital role in the development of gasoline engines.
The EcoBoost petrol engine equipped with a Turbocharger has brought the efficiency to help the
engine's capacity increase while the engine volume does not change. When the car operates in a
small engine city, it will save fuel and reduce emissions. When the vehicle operates on the highway,
the turbocharged system works to help the engine operate like a large-cylinder engine. For design
calculations of the Turbocharger, if you know the movement of the airflow, it will help optimize the
structure and reduce the losses while ensuring the operating conditions of the Turbocharger. In
this study, the author uses the CFD Fluent module in Ansys software to study the movement of the
gas flow through the turbine mounted on a 1.4-liter petrol engine. The research results show the
turbine's exhaust, temperature, and pressure field velocity.
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1. PAT VAN PE

Mot trong nhiing giai phap tiét
kiém nang lugng va bao vé€ moi trudng
la nang cao hiéu qua str dung dong co
d6t trong trén phuong tién giao thong
bang ting ap cho dong co [1]. Pong co
xang khi tang ap s& gidm kich thudc
nhung van hoat dong nhu dong co co
cong suit 16n. Trong nhitng nim gan
day, mot s6 nha san xuét 6 to da gidi
thiéu dong co xang tang ap 1,4 lit dén
1,6 1it [2, 3]. Hiéu suét ctia nhirng dong
co tang ap nay tuong tu nhu cua dong
co dung tich 2,0 lit. Mtc ti€u thu nhién
liéu giam hon 10% [4].

Trong bai bao nay, tac gia di vao
nghién ctru sir dung modul CFD Fluent
trong phan mém Ansys dé nghién ciru
vé van dong cua dong khi qua Turbine
lap trén dong co xang dung tich 1,4 lit.
Két qua nghién ctru thé hién vé van toc
dong khi, truong nhiét do va ap suét
trong bo Turbine.

2. THONG SO TURBINE CHO
TINH TOAN

Trong nghién ctru nay, bd tang
ap tng dung cho dong co xang duoc
nghién ctru cho dong co xang 4 ky
taing 4p 4 xy-lanh thang hang 1,4 lit
hoat dong tir 880 dén 6000 vong/phut.
Turbine duoc thiét ké dé phu hop véi
dong co xang 1,4 it va vai hé s ting
ap la 1,5. Khi thai sau khi ra khoi dong
co duoc gom lai ma dua vao Turbine,
Turbine dugc thiét ké dé co thé mo
hoan toan & toc d6 dong co 6000 vong/
phat. Bang 1 cho thdy cac thong s6
thiét ké chinh ctia Turbine.

Bang 1. Cdc théng sé thiét ké Turbine.

Tén goi Gia tri Don vi
S6 vong quay Turbine 87000 vong/phut
Nhiét do dau vao Turbine 1250 °K
Nhiét do du ra Turbine 1226 °K
Ap suit dau vao Turbine 0,161 Mpa
Ap suit dau ra Turbine 0,146 Mpa
F\r/srr‘lb ‘iti)lz dong khi dau vao 196.9 /s
Van tc dong khi dAu ra Turbine 156,3 m/s
S6 luong canh Turbine 12 -
?;Ufrlﬁrlgliilg ngoai cia miéng 61.58 mm
Puong kinh trung binh cu
mliléclylr;gra Turtbr;lneg Pl eue 27,78 mm

3. KET QUA VA THAO LUAN
3.1. Chia lwéi khi tinh toan dong luc hoc (CFD)

Sau khi nhiap mé hinh viao phin mém CFD
Fluent, tac gia tién hanh chia lu6i cho tinh toan; ludi
dang lyc dién duoc chon dé tinh toan cho Turbine nhu
thé hién trong Hinh 1. Trong nghién ciru ndy, cac tac
gia str dung chia ludi 1a 500000 6, thé tich mot 6 ludi 1a
2,779x107*m?, 289245 nut, 1586290 phan tir.

Hinh 1. Céc té bao khi thai va cdc té bao chia ludi.
3.2.Phén tich dong hoc dong khi chuyén dong qua Turbine

Mo phong céac thong sé tbe do dong khi, ap suét,
nhiét d0 trén cac canh cua Turbine dugc tinh toan tai toc
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d6 6000 vg/phat va 100% tai cia dong co. Két
qua cua tinh toan CFD s€ dugc phan tich nhu
sau:

- M6 phéng van toc:

Két qua vé van toc dong khi thai trong
Turbine dugc thé hién nhu trén Hinh 2, véan toc
cua dong khi ¢ phia dudi Turbine bi cham lai
va hinh thanh chuyén dong xody trong Turbine.
Van tdc dong khi bién thién tir 1,183 m/s va ¢
nhiing vi tri ¢6 thé dat 1910 m/s.

Hinh 2. Mé phong hwéng dong khi thai di chuyén.

- M6 phong nhiét do:

1.281e+03
1.275e+03
1.269e+03
1.263e+03
1.257e+03
1.251e+03
1244403
1.238e+03
1.232e+03
1.228e+03
1.222e+03

1.216e+03
1.210e+03
1.200e+03

Hinh 3. M6 phong nhiét do khong khi.

Pbi véi toc d6 quay cia Turbine 14
87000 vong/phat, nhiét d6 dau vao Turbine
1250 °K. Su phan bd nhiét do trong b Turbine
6 thé duoc nhin théy nhu trén Hinh 3 véi sy
bién thién nhiét do tir 1220 °K dén 1281 °K,
dong khong khi thai bi gidn n¢ trong Turbine
khién nhiét d6 dau ra ctia Turbine 1 1226 °K.
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- M6 phéng ap suit:

Hinh 4. Puong phdn bé dp sudt trong Turbine.

Trén Hinh 4 cho thdy 4p sut khi thai
& dau vao cua canh Turbine 13 0,161 Mpa va &
dau ra cta Turbine 14 0,146 Mpa. Viéc chuyén
d6i dong ning quay thanh ap suit da tao ra
mot lwong khi bi nén c6 ap sudt 16n nhit trong
Turbine 1a 0,181 Mpa.

4. KET LUAN

Két qua nghién ciru cho thay viéc st
dung dong hoc chat 1ong tinh toan (CFD Fluent)
da gitp hiéu rd hon vé chuyén dong cua dong
chdy qua Turbine cua dong co co tang 4p. Khi
xét van toc, nhiét do, ap suat dong khi thai qua
Turbine, ta c6 thé danh gia dugc mat do dong
khi, gia tri tai cac vi tri trong Turbine. %
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