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DANH GIA ANH HYONG CUA LAM MAT TRUNG GIAN KHi NAP
DEN CAC CHITIEU KINH TE, KY THUAT, PHAT THAI
CUADONG CO D1146TI TREN XE BUS

THE EFFECTS OF THE INTER - COOLER TO PERFOR MANER AND EMISSIONS CHARAETRISTICS

OF THE D1146TI DIESEL ENGINE ON THE BUS

TOM TAT

Bai béo trinh bay vé dong co D1146TI sir dung ting &p béng tuabin khi lién
hé khi thé: So dd nguyén Iy clia tng ap; cAu tao turbo tang ap dong co; thong so
k{ thuét turbo tang ap dong co; ing dung bd lam mét trung gian khi nap dé lam
mat ngudn khi néng tlr may nén trude khi di vao budng dot dong co D1146TI.
Trén co s6 st dung phan mém Diesel - RK danh gia nhitng anh hudng dén cong
sudt, chi tiéu cong tac dong co khi duoc lam mat trung gian khi nap. Két qua
nghién ctu cho thdy qua trinh lam gidm nhiét do khi nap trung gian sé lam tang
cong sudt dong co, lam gidm nhiét do khi chay, lam giam nhiét do dong co khi
[am viéc va 1am gidm lwgng phat thai NO,.

Tir khda: Dong co D1146TI, turbo tang &p, lam mét trung gian khi nap.

ABSTRACT

The article on the D1146TI engine uses turbocharged: Diagram of the
principle of turbocharging; engine turbocharger construction; engine
turbocharger specifications; application of an air-to-air cooler to cool the hot air
from the compressor before entering the D1146 Tl engine combustion chamber.
Based on the use of software Diesel - RK the effects of air-to-air cooling on the
engine power and performances are investigoted. Research results showed the
process of reducing intermediate air intake temperature will increasing the
engine capacity, reduce the combustion air temperature, reduce the engine
temperature when working and reduce NO, .

Keywords: D1146TI engine, turbocharger, intercooler.
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Nguyén Huy Chién'", Nguyén Ha Hiép?

nay, mot bd lam mat trung gian hay mot bd lam mat khi
nap duoc I&p thém vao hé thdng. N6 dwgc xem nhu la
mot két [am mat nhwng chi khéc 1a khéng khi dugc thoi
di vao va di ra khéi bd lam mat trung gian nay. Muc tiéu
clia bai bdo huéng dén la st dung phan mém Diesel - RK
dé xac dinh sy thay d6i clia cac théng s6 déng co khi lam
mat trung gian khi nap.

2.90I TUONG NGHIEN CUU

Pong co D1146TI sir dung turbo tdng ap cho phép st
dung nang lvong khi xa dé tdng hiéu suat. Thong so ky
thuat clia dong co D1146TI dwgc trinh bay trong bang 1 [2].

Bang 1. Thong so ki thuat cla dong co D1146T!

STT | Cacthéngsd Loai dongco | Ghichd
1 Ma dbng co D1146TI
2 56 xilanh 6
3 Budng kinh xilanh (mm) 111
4 Hanh trinh piston (mm) 139
5 | Dungtichcong tac (cm®) 8071
6 Ty sd nén 16,8:1
7 | Cong suét dinh mic (KW)ivong | 150/2200
quay (v/ph)
8 | M6 men cyc dai (Nm)vong | 75/1400
quay (v/ph)
9 Thir ty cOng t&c 1-5-3-6-2-4
10 | Khehd xupéap (napxa) 06-03
11 | Thoi diémphun (treacBCT) | 15° GAc quay truc khuyu
12 | Apsuéitphun nhién ligu (bar) | 214
13 | Dung tich dau boi tron (lit) 155
14 | Dungtichnuéc ldmmat (Iit) | 14

1.DAT VAN BE

O trong may nén cla turbo tang ap khong khi duoc
nén lai s& néng Ién va di vao BCDT (Bdng co do6t trong).
Muén tidng cdng suét clia dong co, phai dat dugc mot
muc tiéu la dva thém nhiéu phan t& khi vao trong xilanh
ma khéng lam tang nhiét dé khi [4]. Dé dat duogc diéu
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So d6 nguyén ly cda tdng ap thé hién & (hinh 1) theo
phuong an nay, tuabin va may nén duoc ndi dong truc véi
nhau. Khi xa dwoc gidn né trong canh tuabin lam tuabin
quay va dan dong may nén, nén khdng khi téi ap suét tang
ap va divao dong co.

Cdu tao turbo tang ap trén dong co D1146TI (hinh 2) va
thong s6 k¥ thuat (bang 2).
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Hinh 1. So d6 tang &p tuabin dong co D1146TI1[2]

1.D0ng co 5.Binhxa
2. Thiét bi lam mat trung gian khinap P, Ap sudt khong khi qua méy nén
3.Maynén P,. Ap sudt moi truong
4. Tuabin P.. Ap sudtkhixa
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Hinh 2. C4u tao turho tdng &p ddng co D1146TI [2]

1. Méy nén A, Budng khong khi vao may nén
2.Tuabinkhixd ~ B.Budngkhixa thoét ra

3.Thén turbo C. bubng khi xatir dong co

4.Canhmaynén D, Buong dau bi tron truc may nén véi tuabin
5. Canh tuabin E. Budng thoat dau béi tron

Bang 2. Thong s0 ki thuat turbo tang ap dong co D1146TI1[2]

bong co D1146TI

Ma turbo ALLIED SIGNAL 466721-12

Ap sudtnén 1,26bar

Thé tich khi nap vao 16,8m*/phiit & 102,800 vong/phit
T6c d0 t6i da clia tuabin 126,150 vong /phit

Nhiét dd khi xa vao tuabin 750°C

BGi tron truc tuabin Bang déu dong co

Khdi lvong cum turbo 9,5kg

3. KET QUA NGHIEN CUU

3.1. Van dé tang ap dé cuwong hda dong co va su thay

dai cac théng so clia khi nap d6i véi dong co D1146TI
Anh hudng tang ap dén nhiét do khéng khi ting ap T,

thé hién qua phuwong trinh [1]:

np -1

&
Tk =T6T[ k (1)

k
Trong dé:
-m= 1;—," la ty s6 tang 4p suat trong may nén;
0

- P’y P, 1a 4p suét khdng khi tai ctra vao va clra ra may
nén, bar;

- T, T, la nhiét dé khong khi tai clra vao va ra clia may
nén, K;

- n la chi s6 nén khong khi da bién trong may nén (doi
V@i may nén ly tamn,= 1,8 + 2).

Tl cong thirc (1) ta cé, d6i voi dong co D1146TI thi:

P,=1,26bar [5]

P’, = 1bar ap suat khdng khi ngoai méi truvéng & clra vao

Vay ty s6 tang ap trong tuabin lam,

P. 1,26

::fg = ——I—'::l, 26

To=T, + t° (t° la nhiét d6 m6i truong tai thoi di€ém
khong khi dau vao tuabin chon t°=21°C). Suy ra: T', =273 +
21 =294K

Tk

np-1
Theo cong thiic (1) tac: T, = Ty 1 '«
Vi turbo dong co D1146Tl la ki€u tua bin nén ly tm nén
n, chon trong khoang n,= 1,8 + 2 cu thé chon n,= 2.
Vay T,=294x1, 2%;_1 =330K
Vay T, = 330K, P, = 1,26kg/cm? = 1,26bar
3.2. Nhap cac thong s6 vé bo lam mat khi nap

Trong chuong trinh Diesel-RK [3] hé s6 lam mat khi nap
E dwoc tinh nhuw sau:

Ecool = (T’k - Tk) / (T’k - Tcool) (2)

Trong dé:

T'. - Nhiét do khi di ra khdéi bd lam mat;

T, - Nhiét do khi di vao bd lam mat;

Teoo - NDiét do ctia moi chéat di lam mat.

Theo tinh toan (phan 3.1), khi lay nhiét d6 ctia khéng
khi moi treong 1a 21°C (294K) thi véi ty sO tang ap clia may
nén trén déng co D1146TI la 1,26 thi ta c6 thé xac dinh
nhiét dd khi sau may nén la 330K (nhiét dd khi trwéc khi
lam mat).

Hé s6 lam mat khi nap E theo cac gia tri nhiét dd ctia khi
sau lam mét nhw bang 3.

Bang 3. Bang nhiét d0 khi lammét va hé s6 €

T khi trieéc lam mat, K T khi sau lam mat, K HésOE
330 330 0,00
330 325 0,17
330 320 0,33
330 315 0,50
330 310 0,67
330 305 0,83
330 300 1,00
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Si thay ddi ctia hé so lam maét khi nap E duwoc thé hién
trén hinh 3.

1.20 —1 =
Hé sé lam mat

1.00
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T khi 4y lam mat
0.00

290 300 310 320 330 340

Hinh 3. D0 thi thay d6i cliaE
Ctra s6 nhap théng s6 E trén phan mém Diesel - RK nhw
trén hinh 4 [3].

[o] Intercooler * R Lil_lg
‘Way of Calculation of Intercooler Parameters
© Intercooler Efficiency is a Constant (0.7 ... 0.9)
Intercooler Efficiency "E_cool" is a function of air flow
! Coolent Temperature in the air intercooler, [K] 300
[7] Coolant Temperature is Equal to Ambient Temperatu
|
-7,
Thermal Efficiency, Ecool B = —% 0
| 5-Ton
Air Pressure Losses, [bar] (0.02....0.1) 005
I
, Zpint | JOK | Xcancel |
S

Hinh 4. Clra s6 nhap thang so E
3.3. M6 phong chay thir nghiém bang phan mém Diesel-
RK

Sau khi nhap xong cho chuong trinh tinh toan & ché do
cong sudt dinh mdc clia dong co (c6 cong suadt N, = 150kW,
n = 2200v/ph), v&i 3 phrong an lam mat khi nap:

- Lam mat toan bd: Khi E = 1 (nhiét dd khi nap dwgc lam
mat dén nhiét dd moi truong la 300K)

- Lam mat trung binh: khi E = 0,5 (nhiét dd khi nap dugc
lam mét dén nhiét do la 315K)

- Khdng lam mét; Khi E = 0 (nhiét do khi nap van 1a 330K)

Céac két qua tinh nhu sau:

3.3.1. b6 thi chu trinh cdng tac clia ddng co (hinh 5)

100 s
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Hinh 5. D6 thi chu trinh cdng téc clia dong co
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Nhan xét:

- Gia tri cuc dai cla ap suat trong xi lanh tai vi tri goc
quay truc khuyu bang 370°

E E=1 E=05 E=0
P(Ap suét) 9591 94,07 92,79
- Cong suat dong co dat cac gia tri:
E E=1 E=05 E=0
N, (kW) 156,8 1545 152,3
3.3.2. b6 thinhiét dé trong xi lanh (hinh 6)
2500
T(K)
2000 A
Duong 1 ¢ng voi E=0
1 Duding 2 ing vdi E=0,5
1500 2 3 Duding 3 (ing voi E=1
1000 S
500 \ ——f
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Hinh 6. B0 thi nhiét d6 trong xi lanh
Nhan xét: Gia tri cuc dai clia nhiét do trong xi lanh tai vi
tri goc quay truc khuyu bang 382°.
E E=1 E=05 E=0
T(K) 2087,70 2125,10 2162,90
3.3.3. bo thi lwvgng NO, trong khi thai (hinh 7)

2000
ppm v Buding 1 ing vdi E=0
/ 3 . X
1500 1= ’ sy
/ 0Ong 3 ing voi E=1
1000
500
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Hinh 7. D6 thi lvgng NO, trong khi thai

Nhan xét:

- Lvong phat thai NO, tdng nhanh sau 350° géc quay
truc khuyu, dan 6n dinh tai vi tri géc quay truc khuyu bang
380 - 390°.

- Gia tri cyc dai clia lwvgng phat thai NO, phu thudc vao
hé sO E.

E E=1 E=05 E=0

NO, 1572 1675 1777
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4. KET LUAN VA KIEN NGH
4.1. Kétluan

Qua nghién ctru cho thay, qué trinh lam giam nhiét do
khi nap trung gian sé lam tdng cong sudt dong co, lam
gidm nhiét dd khi chay, lam gidm nhiét dé dong co khi lam
viéc va lam gidm luvgng phat thai NO,, day la két qua thu
dugc khi lam mét trung gian khi nap.

Khi 'ng dung phan mém Diesel - RK dé tinh todn mé
phong, khdo sat anh huéng clia lam mat trung gian khi nap
dén cac chi tiéu cong tac, kinh té - nang lvgng va moi
trwvong cla dong co D1146TI dd cho cac két qua phu hop
thuc té, sat voi cac gia tri do nha san xuat dua ra trong do
thi dac tinh ngoai clia dong co. Biéu nay cho thay kha nang
(’ng dung phan mém néu trén dé tinh toan cho cac dong
co diesel khac la phu hop, lam co s& tim ra cac giai phap
tang céng suat, giam nhiét do khi chay, gidm nhiét d6 dong
co khi lam viéc va han ché cac phat thai déc hai NO,.

4.2. Kién nghi

Nghién ctru can duoc ti€p tuc véi cac ndi dung sau:

- Hoan thién hon nita v6i kha nang tidng ap cda dong co
dé co ap suéat P, vao dong co 16n hon.

- Tiép tuc nghién cttu phuong phap ha nhiét dé khong
khi nap tang ap T, dé co két qua tét hon.

- Tién hanh ap dung thyc nghiém véi cac loai dong co
diesel khac dé cai tién cong suat dong co, dac biét la dong
co xe bus.
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