CHUONG 3: XAY DUNG MO HINH MO PHONG PONG CO

AVL 5402 BANG PHAN MEM AVL BOOST

3.1 Giéi thiéu chung vé phin mém mé phéng AVL Boost [10]

AVL Boost la phan mém mé phong mét chiéu manh mé dugc st dung rong rai

trong linh virc md phong dong co dot trong. N6 ¢é thé duoc sir dung dé méd phong

dong co hai ky hay bén ky, nhu dong co caa motd, 6td hay nhiing dong co tinh tai

str dung cho muc dich cong nghiép dén nhitng dong co c6 dung tich 16n trong cac

tau thay, ... AVL Boost 1a mét cdng cu hiru ich cho céc nha phat trién dong co dbt

trong voi cac két qua mé phong qua trinh chay va phai thai 6 nhiém dang tin cay.

Khoéng gian xay dung mé hinh

Thanh lénh  Thanhmenu  Thanh céng cu Cac phan tir ¢é xay dung mo hinh
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Hinh 3.1: Giao dién lam viéc caa phan mém AVL Boost.

3.2 Cic biéu twong 1énh ciia AVL Boost [10]

Bang 3.1: Cac biéu tugng lénh cua AVL Boost.

Chirc nang

Noi hai phan tir véi nhau, c6 thé déng vai tro day dan hay duong
ong.
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" Direction | Pao nguoc huéng cua phan ti.

2 i ,Change Thay d6i dudng 6ng/day dan da chon.

@ Xoay phan tir duoc chon nguoc chiéu kim dong hé.
G) Xoay phan ti duoc chon theo chidu kim déng hd.
>4 MG cira s6 nhap di liéu diéu khién mé phong chung.

Chon kiéu théng tin md phong.

Chon gid tri va dinh nghia gia tri cac bién cho mé hinh.

Chon str dung va tao danh sach cac gia tri.

Cap nhat trang thai mo phong (vao thanh task ctaa simulation)

P

a=a

P 4

oy Thuyc hién md phong (chay mé phong).
2

|

zr

Tong két qua trinh mé phong.

Hién thi cac dbi twong mo phong.

| "

Hién thi két qua md phong (dang db thi).

Al

ié’:l Hién thi md phéng dong.

3.3 Céac phén tir mé phéng [10]
Bang 3.2: Cac phan tir dung trong mé phong cua AVL Boost.

Phan tir Biéu twong Y nghia
Cylinder O Xylanh
Engine % Dong co.
Me.asu“ng x Céc diém do trén mo hinh.
point
Restriction —I— Céc phan tir can dong.
Throttle EI Budém ga.
Junction e Chac ndi.
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Plenum D Binh 6n ap.

Air Cleaner ‘{1. B loc gid.

Catalyst (1)) Bo xir Iy khi thai.

Cooler E Bo lam mat.

Diesel Filter @ B loc cho dong co Diesel.

3.4 Cac cong cu trong Menu [10]
3.4.1 Parameters (théng s6): Co 2 loai thong sb
Global Parameter (thdng s chung): C6 thé dung cho tit ca cac ddi twong. Local

Parameter (thdng sé riéng): Chi sir dung cho mét ddi twong nhét dinh.

= | Model Parameters

HJ P Parameter JK Delete +/ Validate Parameters

(= Model Parameter Type Value
P Injection_shift Injection_shift global 5
£a1
110
211
Ea12

Hinh 3.2: Ctra s6 Parameters

3.4.2 Case Explorer (Cac trwong hop mo phéng) [10]
Case Explorer chira danh sach cac truong hop mé phong khac nhau, tuy theo théng

sd mudn diéu chinh.

=] Case Explorer
File Edit Insert Group Extras Run Help
Y=Y o w LN
do B X o O S &
Madel Default ] Parameter Listll Parameter Li5t2]
=i CaseSetl Case Set 1 [ injection shift Status
o= —
Q C2 il 5 compia
- e Case 2 -10 completed
© Cased Case3 15 leted
C) Case5 Case4 = compI ed
C) Case ase - completes
Case5 -25 completed
Casef -40 completed

Hinh 3.3: Cira s6 Case Explorer

Dé tao mot bién ta lam nhu sau: Chon théng sé mudn tao bién, click phai chuét, sau

d6 chon dang bién, thong thuong chon bién 1 global.
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Signal On signal Off
deg deg
=on1 -57.6 Insert Row
1 —_—

| o
-10
Assign existing parameter... riow

—

[ Y]

] Assign new parameter (global)...

P
e

| Assign new parameter (local)...

m
1]

Unassign parameter

Hinh 3.4: Cach tao mot bién thay ddi trong Boost.

Sau d6 vao muc case explorer dé khai bao. Dé xo4 mot bién ta 1am nguoc lai, click
phai chudt chon Unassign parameter, rdi ciing vao muc Case explorer dé g& bo bién.
Luu ¥: Néu bién ndo khdng st dung ta phai g& bo néu khong chuong trinh s& khong
chay.

3.4.3 Simulation Control (Cira s6 nhap thong sé chung cho mé hinh) [10]
Simulation Tasks: Trong dé tai nay, chon nhiém vu md phong la Cycle Simulation
(md phong lap qué trinh chay). Cac thong sé tiép theo s& duoc nhap vao dua vao
dic tinh md hinh md phong s& dugc thiét 1ap.

Simulation Control / Globals

S5 Simulation Control
Simulation Tasks

] Cycle Simulation
= Classic Species Setup

Simulation Tasks

Date |13. Nov 2013

Air Hum
B Initialization Project-D IEVL5402
- B General Species Setup
B Initialization Runip  [RCCI
B Convergence Control

Restart Control
Output Control
FIRE/CFD Link Control

Aﬂenreatment. Analysis Simulation Tasks
-] Linear Acoustics

B Save
B Initialization
B User Defined Parameters v Cycle Simulation

I~ Aftertreatment Analysis

" Linear Acoustics
Hinh 3.5: Ctra s6 Simulation Control.

3.4.4 Xuit file két qua trong Boost [10] [11]
Pé xuat file phan tich cac dir liéu chung ciia dong co ta chon Simulation=> Show
Sumary. Trong file nay ta s& doc dugc cac két qua vé cac thdng sb co ban cia dong

co nhu: Thong sé hod hoc ciia dong co, cac thong sé vé hé théng phan phéi khi.
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Ngoai ra, bang két qua con cho nguoi ding céc két qua vé qua trinh chay, théng sb
khi thai, c&c chi tiéu danh gia cong suat, hiéu suat dong co, sy can bang nang luong
trong dong co, qua trinh trao doi khi, cac gia tri chuan tai thoi diém bat dau dat ap

Suat cuc dai, ton that nhiét, cac gia tri tai Xupap xa. ..

CYLINDERS: average values

Total

Engine Cyl. 1
Firin% TOC [deg] 0,00
Bare [mm] 85.00
stroke [mm] Q0. 0o
Conradl. [mm] 148,00
Piston pin offset [mm] 0.01
Swept wvol. [1] 0. 5107 0.5107
Campression ratio [-] 17.10
Dyn. Caomp. ratio [-] 15.11
Combustion Data:
Combustion Char. AVL-MCC
Comb. start [deg] -4, 50
Comb. dur.1l [deg] 132,50
Peak Fir.Pres. [bar] 71.22 71.22
at Crankangle [deg] 9.00 9. 00
Peak Pres.Rise[bar/deg] 4,13 4,13
at Crankangle [deg] 1.50 1,50
Peak Fir. Temp. [K] 1923, 36 1923, 36
at crankangle [deg] 24,50 24.50
Peak T_burned [K] 2656.16 2656.186
at Crankangle [deg] 4,50 4,50
Res. Gascompr. [bar] 1.03 1.03
at Crankangle [deg] 334,50 334,50

Hinh 3.6: File két qua céc dit liéu dong co dang notepad.

Pé xuat cac file dang so do, do thi ta vao Simulation>Impress Chart.

75 IMPRESS Chart - nnarie (Modife - Page T oF TN o= s
Eile Edit View Insert Report Page Layer Options Help

Y HE X @ [100% |v| N S AROOE A
@eo@ tFLM_%..:;f\U}*i '}Eﬁ._ ‘%{;} g ¥/ Parameter Values

Report Results | Templates | Operations | 'Layer_1', ParameterName = L1 176.742/86.4306 [mm]

i
<

D?Load D?Re\oad XDelete I Model View

= Results
{1 DARCCI_thaydoiluongphunlani_new\/
1 D:RCCI_thaydoiluongphunlani_newV
{1 D\RGCI_thaydoiluongphunian1_newV

{1 D:\RCCI_thaydoiluongphunlani_newV Layer_1

{1 D\RCCI_thaydoiluongphunian1_newV 100 =

{1 D:RCCI_thaydoiluongphunlani_newV

[27 D\RCCI_thaydoiluongphunlani_new\ 80

{1 DARCCI_thaydoiluongphunlani_new\/ —

1 D:RCCI_thaydoiluongphunlani_newV w

{1 D\RGCI_thaydoiluongphunian1_newV 2 40]. 9
1 D:RCCI_thaydoiluongphunlani_newV >

{1 D\RCCI_thaydoiluongphunlan1_newV 20

{1 D:\RCCI_thaydoiluongphunlani_newV

{1 D\RCCI_thaydoiluongphunian1_newV o T T n T T

1 DARCCI_thaydoiluongphuniani_newy ° = s (_)"" 0 o

P MMRCC! thavdoiluonanhunlant newl/

Hinh 3.7: Giao dién Impress Chart.

Sau d6, chon théng s6 can vé& d6 thi (vi du trong trudng hop nay 1a chon ap suat)
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‘Layer_1', ParameterName = L1 53.075/128.764 [mm]

Report Results | Templates | Operations |
LgLoad | Reload K Delete [~ Model View
X |Defaull (CRANKANGLE) =

[ Results =
={zr D\RCCI_thaydoiluongphuniani_ne
=1 Transients
= Traces
£ e | Engine 1 Layer 1
—-{=r Cylinder 1 Te+008 =
~ s e
~v Temperature
~v Mass o
~u Volume @ =008
~u VolumeWork 7 324008
~v VolWorkint g 2e+008
~v PressRise
~v TempRise

~v Enthalpy o T T T i T T T
o 180 360 540 720 500 1080 12680 144

~v Entropy CRANKANGLE (deg)
~v SpecHeatConstvol

~v SpecHeatConstPre
~v GasConstantMixture
<7 Combustion

Pressure Cylinder 1 (P;H

@ 5e+008
o

1e+008

Hinh 3.8: Nhan chon vao thong s can xuit do thi.

Sau do, chon muc Operations—>chon Export curve data.

Reporll Re;.ms| Templates Operations | ‘Pressure Cylinder 1 (Pa)', ParameterName = C1, Make Info

=7 Operations =
& Copy Curve
# Copy Layer 7e+008 Layer_1
% Export Curve Data P . Presisure Cyiinder 1 (Pa)
== Algebra
4 Exp. and Log. Functions
% Hyperbolic Functions 4e+006

# Linear Combination § 324006
2 i @
4 Polynomials and Fractions B percce ]

# Trigonometric Functions
# Vector Length / Absolute Value
% Vector Argument (Plane) ] T
# Compare Curves ° 180 260 540 20 200
Lo i’m..\.f =] CRANKANGLE (deg)
< | »
Export Curve Data
Apply to IPressure Cylinder 1 (Pa) (Layer_1 j

i | <
X-Column Y-Column
Title |CRANKANGLE |Pressure Cylinder

T T T T T T
1020 1260 1440

Unit [deg [Pa

Hinh 3.9: Nhan chon vao dd thi dé xuét do th.

Nhan chon vao dd thi, rdi nhan vao nat =, sau d6 dit tén file (luu y: Tén file phai
c6 dudi .dat thi méi hop 18). Cudi cuing, nhan vao nut Apply to dé hoan tat. File két
qua dang nay co thé doc bang phan mém notepad.

3.5 Ly thuyét mé hinh héa va md phéng dong co dot trong ciia AVL Boost [8]
3.5.1 Phwong trinh dong luc hoc thir nhat

Trong dong co dot trong qua trinh chay 1a qué trinh khong thuan nghich bién nang
lugng hoa hoc thanh nhiét nang. Viéc xac dinh trang thai cia moi chat tai ting thoi
diém caa qua trinh can phai biét cu thé cac phan ang trung gian bién doi tir hdn hop

ban dau thanh san pham chay cudi cing. Cho tgi nay, cac phan tng dé chi moi
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dugc xac dinh dbi voi cac nhién liéu don gian nhu hydrogene, methane...Tuy
nhién, trong tat ca cac trudng hop ta déu co thé dung dinh luat nhiét dong luc hoc
thir nhat dé xac dinh méi twong quan gitra trang thai dau va cudi cia qua trinh chay.
Pinh luat nhiét dong thtr nhat thé hién mdi quan hé gitra su bién thién noi ning
(enthalpie) véi sy bién thién cua nhiét va cong. Khi ap dung dinh luat d6i véi hé
thdng ma thanh phan héa hoc cua né thay doi ching ta can xac dinh trang thai
chuan zero cua noi ning (enthalpie) cua tat ca cac chit trong hé thong. Phuong trinh

nhiét dong thtr nhat trong truong hop cu thé duge xac dinh theo cong thac sau:

~_

hze dimzs

Hinh 3.10: Can bang nang lugng trong xylanh.

d(m,.u) dV d@Qg Z dQr dmgg
da _pc'daf da da  F5 da

Sy thay doi khdi Iugng trong xylanh c6 thé duoc tinh toan tir tong khdi luong cua
dong khi nap va dong khi thai:

C ev

dm dei _Z dm, dmgg N dm

da da da da  dt
Trong do:
d@:;u:‘ Bién d6i noi nang trong xylanh.
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av
Pe-

ddg
da

y 2%

der

T oda

Pc

Qr
Quw

d.mgg

Cong chu trinh thyc hién.
Nhiét luong cap vao.
Tén that nhiét qua véch.

Tén that enthalpy do lot khi.

Khéi lwong mdi chat bén trong xylanh.

N1 nang.

Ap suat bén trong xylanh.

Thé tich xylanh.

Nhiét lugng cung cip nhién liéu.

Nhiét luegng ton that cho thanh.
Gac quay truc khuyu.

Tri s6 enthalpy.

Bién thién khéi luong dong chay.
Khdi lugng khi nap vao trong xylanh.
Khdi lugng khi thai ra xylanh.
Enthalpy caa khéi luong khi nap.
Enthalpy cua khéi luong khi thai.

Luong nhiét bay hoi caa nhién ligu.
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f Hé s ma sat cia luong nhiét bay hoi.

m,,, Khéi lugng nhién ligu bay hoi.

Phuong trinh trén dung cho ca dong co hinh thanh hon hop bén trong va bén ngoai
budng chay. Tuy nhién su hinh thanh hdn hgp cua hai trudng hop trén 1a khac nhau.
3.5.2 Ly thuyét truyén nhiét trong xylanh [8]
Qua trinh truyén nhiét tir trong budng chay qua thanh budng chay nhu nip xylanh,
pittdng, va 16t xylanh dya vao phuong trinh truyén nhiét.

Qui = Aiow.( Te—Tyi)

Trong do:
Qui Nhiét lueong truyén cho thanh (nip xylanh, pitténg , 16t xylanh)
A Dién tich truyén nhiét (nap xylanh, pittong, 16t xylanh )
Oy Hé s truyén nhiét.
T, Nhiét d6 mdi chét trong xylanh.
Twi Nhiét 6 thanh (nap xylanh, pitténg, 16t xylanh).

Trong truong hop nhiét do cua thanh 16t xylanh bién d6i nhiét d6 doc truc gitta vi
tri DCT va BDCD duoc tinh theo cong thirc sau:

1 _ E,—Ii'.x

I.ll. ]L,DCT'
xc

Trong do:
_ Topcr
c= In.(—TLMD}
T, Nhiét do 16t xylanh

Tiper Nhiét 6 16t xylanh tai vi tri DPCT

TLpcp Nhiét do6 16t xylanh tai vi tri PCD
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X Dich chuyén twong di cua pittdng (vi tri thuc té caa pitténg

S0 Vi toan bo hanh trinh).

3.6 Mo hinh dung trong mé phéng
M®d hinh chay str dung trong mé phong dong co AVL 5402 la m6 hinh AVL MCC

Model va md hinh truyén nhiét 12 Woschni.

3.6.1 M0 hinh AVL MCC Model [8] [10]

L& md hinh mé ta qua trinh chay cho cac dong co chay bing phuong phap chay nén.
AVL Boost sir dung mo6 hinh Mixing Controlled Combustion (MCC) (Piéu khién
su hoa tron caa hdn hop chdy) nham du doan cac dic tinh chay trong cac dong co
phun nhién ligu tryc tiép va chay nén. AVL MCC xét dén céc tac dong cua su hoa
tron trudc (PMC) va sy khuéch tan (MCC) c6 kiém soét trong qué trinh chay theo

phuong trinh:

thotaI _ dQMCC + dQPMC

da da da

Trong viéc diéu khién sy hoa tron cua hdn hop chay, nhiét toa ra 1a mot ham theo

khéi lwong nhién liéu cho trudc (F1) va mat d6 niang luong dong hoc chay rdi (f2):

d
Quce _ Ceomp- F1 (Mg, Quee)- o (K, V)

da
_ QMCC Cecr
fl(mF 1Q) =| Me — LCV '(WOxygen,avaiIable)
Vi K
f2 (k,V) = CRate'W
Trong do:

Qwmcc Nhiét toa ra tich liy tir qué trinh chay caa hén hop cd kiém
soat [kJ]
Ccomb Hang s6 chay [kl/kg/deg CA]
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CEGR

Hang sé toc do hoa tron [s]

Mat d6 1an can cua ning lugng dong hoc chay rdi [m?/s?]
Khdi lugng nhién liéu bay hoi (thuc té) [kg]

Nhiét tri thap [kd/kg]

Thé tich xylanh [m®]

GAc quay truc khuyu [deg CA]

Hang sb anh huong cia hoi lwu khi thai (Exhasut Gas

Recirculation — EGR)

WOxygen,avaiIabIe

Phan khdi luong Oxy c6 sin (tir nap khi va tir hoi luu

khi thai) lac khoi diém phun (Start of Injection)

3.6.2 MO0 hinh Woschni 1978 [8]
M6 hinh Woschni cng bd vao nim 1978 duoc dung dé tinh todn hé sé trao doi

nhiét danh cho céc chu trinh chay vai &p suit cao. Md hinh nay tém tit nhu sau:

Vi
C1
Cz

C,

Cm

Cu

a, =130.D°2.pl¢T°% | C ¢ +C,.

0.8

VT,
- (pc - pc,o

¢l cl

=2.28 + 0.308.c,/cy,

= 0,00324 danh cho dong co phun truc tiép.

= 0,00622 danh cho dong co phun khong truc tiép.
buong kinh xylanh.

Tbc do pittdng danh nghia.

Toc do goc.
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Vp Hanh trinh caa mdi xylanh.

Pe,o Ap suit xylanh cta cac dong co mo to [bar].
Tea Nhiét d6 trong xylanh tai thoi diém xupap nap déng (IVC).
Pe1 Ap suit trong xylanh tai thoi diém IVC [bar].

3.7 Xay dung mé hinh mé phéng dong co AVL 5402 nguyén miu trén AVL

Boost

3.7.1 Gidi thi¢u dong co dung cho mo phdong

bong co AVL 5402 la dong co diesel mot xylanh phuc vu muc dich nghién ctru

trong phong thi nghiém, gan trén bang thir dong co trong phong thi nghiém do hing

AVL cung cip. Day la dong co dugc thiét ké dic biét phuc vu cho cong viéc nghién

ctru. Vi khdng bi gigi han vé khdng gian lap dit va 1a noi dé ga lap cac thiét bi do

nén dong co dugc thiét ké kha 16n va du bén nhiéu, kich thudc khubn khé cua dong

co la: LxBxH = 384x473x726 mm.

Théng sb chung cua dong co:

- S6 xylanh

- Buong kinh xylanh

- Hanh trinh pittdng

- Thé tich cong tac(Vy)

- Co cau phan phdi khi

- Ong nap

- Ti 86 nén

- Nhién liéu str dung

- Hé thong nhién liéu

- Hé thdng phun nhién liéu

- Hé thong diéu khién dong co
- Cong suat cuc dai (ting ap)

- Tbe d6 truc khuyu

1

85mm

90mm

510,7cm®

4-xupap (hai nap, hai xa)

Ong nap dang tiép tuyén, xody
17,1:1

Diesel

Phun truc tiép Phundon diém
Common Rail CP1 BOSCH
EDC15-C6-3.50+ETK7  BOSCH
8kW(18kW)

4200 (v/ph)
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- Tdc d6 cuc dai (tic thoi)

- Téc @6 cAm chimg

- Ap sut cuc dai (tiéu chuén)
- Ap suét cuc dai

- S6 xupap trén xylanh

- Dan dong Xupap

4500 (v/ph) Vuot tdc

150 bar Tang ap

150 bar voi D = 95mm
4

DOHC Bénh rang cam

- Con d6i (str dung gbi d& hinh cau c6 tac dung nhu con doi).

- Loai 16t xylanh loai 16t uét.

- Truyén dong truc cam st dung bo truyén dai ring.

- Chiéu quay dong co thuan chiéu kim dong hd nhin tir phia trudc.

- B6 phan cin bang can bang 1 bac.
- Géc phoi khi
Gboc mé sém Xupap nap
Goc dong tré Xupap nap
Gboc mé sém Xupap xa
Goc dong tré Xupap xa
GOC xupap nap mé tbi da
GOC xupdp xa mo ti da
Chu ky cam
- Truc khuyu
Ban kinh quay truc khuyu
Puong kinh ¢6 khuyu
Chiéu dai c6 khuyu
Ban kinh goc luon c6 khuyu
Puong kinh chdt khuyu
Chiéu dai chét khuyu
Ban kinh goc luon chdt khuyu

Khe hé nhiét
304.88° 0,3mm
633.12° 0,3mm
80.88° 0,3mm
425.12° 0,3mm
103.5° sau BCT  +/-1°
113° truse DCT ~ +/-1°

45mm (+/-0,05mm)

63mm (-0,04/-0,06mm)
38mm (trude); 36,1mm (sau)
2,3mm (0/+0,2mm)

52mm ( -0,01/-0,029mm)
30.05mm (0/+0,1mm)

2mm  (0/+0.2mm)

Vit liéu ché tao truc khuyu En40 (3%C,M, Nitrided)
Do cimg (chdt +cb khuyu) 60 HRC (chiéu sau do tham toi 0,5mm)

- Bac lot
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Bac 16t ¢6 truc chinh loai thanh mong, ranh dai

Pudng kinh trong ¢ truc chinh gan véi truc khuyu

Bé rong bac 16t
Khe hé doc truc
0,041/0,076mm

Bac 16t dau to thanh truyén loai thanh mong

Duong kinh kinh trong bac 16t

Chiéu dai

Khe h¢

0,006/0,031mm

Bac 16t doc truc loai bao toan bd phia duoi
Duong kinh kinh ngoai

Khe h¢

0,054/0,104mm

- Thanh truyén

Khoang cach tam

Dau nho thanh truyén loai nip 1ong
DPuong kinh ddu nhé thanh truyén

Bé rong dau nho thanh truyén

Khe hé doc truc dau to thanh truyén
Buldng thanh truyén(sd luong/kich thudc)

Vat liéu ché tao thanh truyén

- Pittdng

Chiéu cao tir dinh téi dudng tam chét
Chiéu day dinh pittong

Puong kinh bé chét pittdng

Puong kinh chdt pittdng

Chiéu dai chot pitténg

Puong kinh vay pitténg

Khe h¢ gitra pittong /xylanh

63mm

30mm

52mm
22, 7mm

80mm

148mm (+/-0.03mm)

29mm (+0,02/+0,033mm)
23,5mm

0,2mm( 0,115-0,267mm)
2/IM9

Ck45

47.8mm (+/-0,015mm)

10mm

29mm (+0.007/+0.014mm)

29mm (-0.005/0mm)
68mm

84,93mm (+/-0.009mm)

0,061-0,099mm
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Trong lugng pittdng

Do nang xupap

Puong kinh than xupap

Vi chot/xécming 957¢g
V6i thanh truyén
- Xupéap

Goc dat xupap 7° (+/-3,59)

Xupap nap
S6 luong 2
Goc nghiéng bé Xupéap 120° (+/-30)
Puong kinh ngoai 30,6mm
Duong kinh trong bé xupap 24,9mm
Do nang xupap 8,5mm (0,3mm khe hé nhiét)

Xupap xa

S6 luong 2
Goc nghiéng bé Xupéap 90° (+/-30°)
Puong kinh kinh ngoai 29,9mm
Puong kinh trong bé xupap 24,4Amm

8,5mm (0,3mmkhe ho nhiét)

6mm

Loai phdt chin dau
- Truyén dong truc cam

Dung dai rang bo truyén dai ring

Chiéu rong dai 20mm

Chiéu dai dai 1360mm (170 ring)
Puli tryc khuyu (puly tron khong rang) ® =24mm

Puli truc cam (puly tron khong rang) @ =48mm

- Hé théng béi tron

Kiéu loai bdi tron catte kho

Chét boi tron Castrol GTX
15W/50(10W/40)

(Theo tiéu chuan API chat boi tron loai SF/CD hodc chat ¢ trén )
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Ap suét dau
Ap suit cai dit van an toan 4bar/4000v/ph
Téi thiéu 3bar(ap suat dau vao dong co)

Nhiét do dau béi tron

Lam viéc binh thuong 85°C ( +/-5°)

Téi da 130°C (nhiét d6 dau vao dong co)
Luu luong dau boi tron 3 (I/phut)
Luu luong giéi han cho hé théng 10-15 (I/phat)

- Hé thong lam mat
Kiéu loai 1am mat: Tuan hoan kin
Chat 1am mat co ban 1a loai nudc khir khodng chét va c6 thém chat chat chdng
dong, chat chdng an mon (25%Ethylene Glycol).

Nhiét d6 nudc lam mat

Thong thuong 90°C
Téi da 120°C
Ap suit nu6e vao dong co 1,5 bar

Luu lugng dong chay tiéu chuan 1a 20 (I/phit), trong d6 phan ra:

+ Than may 8 (I/phut)
+ Nip may 12 (I/phat)
- Kim phun
Kim phun —CR: kiéu loai CP 1350bar do hdng BOSCH ché tao
V0i phun DSLA 142P
L4 phun 5x0,170mmx142°x0°
Luu lugng phun 375ml/30”
Do nang van kim 0,2mm

- Hé théng diéu khién déng co(ESM): ECU EDC15-C6-3.50vdi ETK7 do hing
BOSCH ché tao.
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3.7.2 Xay dung mo hinh mé phéng trén AVL Boost

Xem xét tir mo hinh dong co AVL 5402 thyc té, md hinh md phong dugc xay dung

nhu sau:

R2 R1

MP8

5 > 5 —)&;——lsaz

MP8 MP7

Hinh 3.11: M6 hinh dong co AVL 5402 m6 phong.

SB1

M6 hinh trén gédm cac phan ta: Mot bo loc gid (CL); mot dong co (E); mot xylanh
(C); mot binh 6n ap (PL); bay diém do (MP); hai diém diéu kién dau vao (SB); ba
phan tir can dong (R); bay doan dng néi (1,2..7).

Quy trinh thiét 1ap bao gom cac budéc sau:

Buéc 1: Xay dung md hinh theo Hinh 3.11. Luu y rang diém do R trong mé hinh la

diém do Volume Efficiency cho ra cac thong sd vé luu lugng va nhiét do khi nap.

Bat budc phai chon mot diém R cho md hinh trén duong nap. Vao Simulation

Control = Volume Efiiciency & Chon mot diém do Measuring Point >OK.

Budéc 2: Thiét 1ap cac thong sb dir liéu chung cia dong co: (Simulation Control)

Bang 3.3: Cac thong sb dir liéu chung ciia dong co dung cho md phong

STT Thong so Gia tri Ghi chu
1 Loai phuong tién (Species Transport) Classic -
2 | Toc d6 dong co 2000 v/ph
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3 M®d hinh tinh toan Single -
4 Loai nhién liéu Diesel lit
5 | Tile AIF (Iy tudng) 14,7 -
6 | Ap suat khi nap 1 bar
7 Nhiét do khi nap 29 do C
8 S6 ky dong co 4 -
9 | Sb chu ky mé phong 40 -

Bwéc 3: Thiét 1ap cac thdng sé dau vao cho dong co (Engine & Cylinder Setup).

Bang 3.4: Cac thong s dau vao cho dong co 5402

STT Thong s6 Gia tri Ghi chu
1 Duong kinh pittdng 85 mm
2 Hanh trinh pittdng 90 mm
3 | Tisénén 17,1 -
4 | Chiéu dai thanh truyén 148 mm
5 Mo hinh khi thai Perfect Mixing -
6 | Loaity ¢ AJF i
7 | Giatrity I8 14,7 -
8 Nhién liéu héa hoi 0 -
9 | S616 kim phun 5 -
10 | buong kinh 16 kim phun 0,17 mm
11 | Ap suat phun 800 bar
12 | M6 hinh truyén nhiét Woschni
13 | Hé thong dot nhién liéu Phun tryc tiép
14 | Buong kinh xupéap nap 24,9 mm
15 | Chiéu dai cam nap 328 deg
16 | Thoi diém van nap mo 304.88 deg
17 Budc cam 10 deg
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18 buong kinh van thai 24,4 mm
19 | Thoi diém van thai mo 80.88 deg
20 | Chiéu dai cam thai 344 deg
21 Budc cam 10 deg
Buéc 4: Thiét 1ap cac théng s cho cac duong ng:
Bang 3.5: Cac thong sb cua duong ng.
Puong 6ng |  Chiéu dai Puong kinh Ban kinh cong Pon vi
1 110 130 0 mm
0-40 130
2 40 mm
40-120 44
0-70 44
5 0 mm
70-100 42
3 75 42 0 mm
0-30 30
4 0 mm
30-55 35
6 180 35 40 mm
7 170 35 0 mm

Buéc 5: Tién hanh md phong dong co AVL 5402 tai toc d6 khong doi.

Buéc 6: Thu thap két qua tir qua trinh md phong: So sanh, ddi chiing véi két qua do
thuc nghiém.

3.8 Két qua mé phéng dong co Diesel 5402 thong thuwong

Pé dam bao tinh chinh xac cia md hinh mé phong dong co AVL 5402 trén AVL
Boost, ta so sanh két qua chay mo phong véi két qua thuc té.

3.8.1 Ap suit xy lanh khi khong phun nhién li¢u

Pong co duoc kéo quay bai mo-to dién dé do duong ap suat nén. Két qua so sanh

gitra thuc nghiém va mé phong.
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Hinh 3.12: Ap suét xylanh khi khéng phun nhién liéu.

3.8.2 Ap suét xylanh Kkhi c6 phun nhién liéu
Theo két qua thuc nghiém ngay 1 thang 6 nim 2004. Pong co hoat dong tai s6 vong
quay 2000 (v/p), khdng phun mdi, lugng nhién liéu cung cap cho mdi chu ky hoat
dong 1a 35 (mm?®) tai 4p suit phun 800 (bar), phun tai 20 d¢ trudc diém chét trén.
Két qua so sanh gitra thyc nghiém va mé phong.

-
¥
o

—— Thue nghiém

M6 phong

Ap suit (bar)
E

=)
o

@
o

F
o

]
o

____.....-—~—-"""'//
90 -45 0 45 90
GQTK (deg)

0

Hinh 3.13: Ap suét xylanh khi c6 phun nhién liéu.
Tir cac két qua trén ta co thé két luan mé hinh md phong dong co 5402 c6 thé dugc
st dung dé chay céc két qua thay thé cho dong co thyc té. Cac két qua méd phong
dong co RCCI s& dugc so sanh véi cac két qua mo phong cia md hinh 5402 vira
thiét lap nay.

52114



3.8.3 Két qua md phong khi phun & cac thoi diém khac nhau

V6i lwong nhién liéu diesel sir dung cho mdi chu ky 14 2.995. 10 kg (twong dwong
v6i 35 mm?® diesel), mo hinh dong co diesel dugc thay ddi thoi diém phun tir 0 d6
truéc DCT dén 30 d6 trude PCT. Cac két qua md phong cua cac dong co RCCI s&
duogc so sanh véi cac két qua caa dong co AVL 5402 & clng thoi diém dat &p suat
chéay cuc dai. Vi du: Pong co RCCI 1 sau khi tién hanh mé phong cé ap suat cuc
dai tai 9 d6 truéc PCT, ta s& tién hanh ddi chiéu bang 3.7 dé tim truong hop md
phong dong co AVL 5402 dat ap suat cuc dai tai 9 do trudc DCT, d6 chinh 1a
truong hop 14,

Viéc so sanh cac truong hgp mé phong gitra dong co RCCI véi dong co diesel
truyén théng bang cach so sanh cing thoi diém dat ap suét cuc dai cho ta két qua so
sanh chinh x4c hon 13 so sanh cung thoi diém phun, hay 1a iy cac két qua téi uu so
sanh vai nhau.

Bang 3.6: Cac thong sb dau vao cho mé hinh dong co Diesel.

Kiéu dong co Diesel
Toc do dong co (v/p) 2000
Tong luong nhién liéu sir dung (kg/cycle) 2.995.10”
Tong nang luong cung cap (kJ/ cycle) 1.272
Ty s6 nén ¢ 17,1
Ap suat phun Diesel (Bar) 800
Ap suat duong nap (Bar) 1
Ap suat duong thai (Bar) 1,03
Nhiét do khi nap (d6 C) 24,85
Ty I8 EGR (%) 0
Thoi diém xupap nap mo (deg) 304.88
Thoi diém xupap nap dong (deg) 633.12
Thoi diém xupap xa mé (deg) 80.88
Thoi diém xupap xa dong (deg) 425.12
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Két qua md phéng

Bang 3.7: Cac két qua mé phong dong co AVL 5402,

SOl | IMEP | Me Ne NOx Soot Pmax | Tai GQTK Hi@u
(deg) | (bar) | (Nm) | (kW) | (g/kwh) | (g/kWh) | (bar) (deg) ?(L)j/: )t
0 | 8386 |26.62| 557 | 5.449 5.527 | 45.58 15.50 33.34
-1 | 8483 |27.01| 566 | 5.673 5.374 | 45.58 15.00 33.73
-2 8.576 | 27.39| 5.74 5.956 5.224 46.26 14.50 34.10
-3 | 8.663 | 27.74| 581 | 6.263 5.080 | 48.31 14.00 34.45
-4 8.743 | 28.07 | 5.88 6.596 4,942 50.41 13.50 34.77
-5 | 8.816 | 28.37| 594 | 6.952 4810 | 52.54 13.00 35.06
-6 | 8.882 | 28.63| 6.00 | 7.335 4683 | 54.72 12.50 35.32
-7 | 8.939 | 28.87| 6.05 | 7.741 4564 | 56.93 12.00 35.55
-8 | 8.988 |29.07| 6.09 | 8.201 4.447 | 59.29 11.50 35.75
-9 | 9.028 | 29.23 | 6.12 | 8.656 4338 | 61.54 11.00 35.90
-10 | 9.061 | 29.36 | 6.15 | 9.175 4232 | 63.93 10.50 36.03
-11 | 9.081 |29.44 | 6.17 | 9.676 4135 | 66.20 10.00 36.12
-12 | 9.096 | 29.50 | 6.18 | 10.242 4.039 | 68.59 9.50 36.17
-13 | 9.096 | 29.50 | 6.18 | 10.813 3.950 | 70.96 9.00 36.18
-14 1 9.090 |29.48 | 6.17 | 11.414 3.865 | 73.31 8.50 36.15
-15 | 9.073 |29.41 | 6.16 | 12.031 3.786 | 75.64 8.00 36.09
-16 | 9.043 | 29.29 | 6.13 | 12.647 3.712 | 77.93 7.50 35.97
-17 |1 9.007 | 29.14 | 6.10 | 13.296 3.641 | 80.18 7.00 35.82
-18 | 8.961 | 28.95| 6.06 | 13.964 3.576 | 82.40 7.00 35.64
-19 | 8.906 |28.73 | 6.02 | 14.672 3.510 | 84.68 6.50 35.42
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-20 | 8.841 | 28.47 | 5.96 | 15.380 3.453 | 86.80 6.00 35.17

-21 | 8.763 | 28.15| 5.90 | 16.095 3.401 | 88.84 5.50 34.86

-22 | 8.687 |27.84 | 5.83 | 16.880 3.345 | 90.96 5.00 34.55

-23 | 8.600 |27.49| 5.76 | 17.673 3.294 | 92.99 4.50 34.21

-24 | 8.498 | 27.08 | 5.67 | 18.513 3.250 | 94.97 4.50 33.80

-25 | 8.400 |26.68 | 5.59 | 19.322 3.207 | 96.77 4.00 33.41

-26 | 8.294 | 26.24 | 5.50 | 20.196 3.165 | 98.58 3.50 32.99

-27 | 8.188 | 25.81 | 5.41 | 21.106 3.122 | 100.3 3.50 32.57

-28 | 8.086 |25.40 | 5.32 | 22.050 3.072 | 102.2 3.00 32.16

-29 | 7.967 | 2492 | 5.22 | 23.009 3.034 | 103.7 2.50 31.69

-30 | 7.845 | 24.42 | 5.11 | 24.000 2.998 105.3 2.50 31.21

Qua bang ta thy thoi diém phun dau téi wu 13 13 d6 truée DCT, thoi diém phun
dau cang soém thi diém dat &p suét cuc dai cang gan DCT, lam giam cdng suét cua
dong co.

Céc két qua cua bang nay s& duoc so sanh véi cac trudng hop cu thé cua dong co
RCCI. Céc két qua s& duoc so sanh cing thoi diém dat &p suit cuc dai dé co thé
dam bao tinh chinh xac.

Két luan chuwong 3

Mo hinh dong co 5402 mo phong sau khi duoc so sanh véi két qua thuc nghiém da
chung té ¢6 thé thay thé dong co thuc nghiém. Md hinh 5402 mé phong dugc chay
nhiéu truong hop mé phong khai phun ¢ thoi diém khac nhau, két qua nay sé duoc
dbi chiéu voi cac két qua chay mé phong dong co RCCI ¢ cing thoi diém dat ap
suat cuc dali.

M6 hinh AVL MCC c6 uu diém la dé dang thiét lap cac lan phun diesel khac nhau.

Céc thong s6 can thiét 1ap trong mé hinh ciing dé duoc nguoi dung tiép can.
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