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ARTICLE INFO ABSTRACT

Received: 23/12/2021  Nowadays, Diesel engines are so popular, especially in the field of
) transportation and marine. It has also improved over the generations, from a
Revised: 19/1/2022 mechanical control system to an electronic control system. The Common-
Accepted: 15/3/2022 rail fuel system is considered the best development system on Diesel engines
today. The injection pressure is very high, however, to increase power,

Published: 28/4/2022 . .. ! . .
reduce consumption and emission, further improvement is necessary. In this
research, AVL - FIRE software was used to studying the effect of injectors

KEYWORDS to combustion chamber, the injection hole diameter related to: power, torque

Nozzle diameter: as well as exhaust gas on Diesel engine (Toyota Hiace 2KD-FTV).

Power: The results show that with d=0.16mm, the best power, low fuel consumption

o but high emissions, with d=0.2mm, the lowest emission. The results of this

Simulation; research improve fuel injectors and Diesel engine performance.

AVL - FIRE;

2KD-FTV.
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THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 23/12/2021 Dong co Diesel van con duoc sir dung kha nhiéq dac biét la trong linh vuc
N van tai va hang hai. N6 ciing da cai tién qua nhiéu thé h¢, tir hé théng diéu
Ngdy hoan thién: 19712022 pign bang co khi qua hé thong diéu khién bang dién tir. Hé thong cung cap
Ngay chip nhan dang:  15/3/2022  nhién liéu Common-rail dwoc xem Ia sy phat trién cao nhét hién nay trén dong
Nghy ding: sgjajo0p2  C0 Diesel. Mac du ap su_é}t phun r_fit cao, qﬁn Sién cong suéi\tA tang lén, giam sqét

tiéu hao nhién liéu va giam 6 nhiém moi truong. Tuy nhién van con can thiét
TU KHOA dé cai tién thém cho t6i wu. Trong bai bao nay tac gia diung phan mém AVL
— FIRE dé nghién ctu sy anh huong cua kim phun nhién liéu trong budng dét,
cu thé 1a duong kinh I3 tia phun dén: cong suit, moment ciing nhu khi thai

Puong kinh 16 tia;

CoAng suat; trén dong co Diesel sir dung hé thong nhién liéu Common-rail (dong co Diesel
M@ phong; Toyota Hiace 2KD-FTV).

AVL-Fire; Két qua md phong cho ta thiy duoc véi duong kinh d=0,16mm thi céng suat
2KD-FTV. va moment t6t nhét va nguoc lai véi d=0.2mm cho ra khi thai tét nhat. Két

qua nghién ciru trén 1am co s& tim ra nhitng bién phéap cai tién kim phun nhién
liéu, nang cao hiéu suat va giam khi thai dong co Diesel sir dung hé thong
nhién liéu Common-rail.

Doi: https://doi.org/10.54644/jte.69.2022.1106
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1. Gioi thiéu

Tir khi ra doi dén nay dong co Diesel khong ngimg dugc cai tién va phét trién dé dap ing nhu cau thi
truong. Tuy nhién van con ton dong mot s6 van dé kho khan trong viéc nang cao dugc cong suat dong co
va giam luong khi thai. D€ giai quyét van dé€ d6, dong co Diesel sir dung hé thong nhién li€u Common-
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rail ra doi. Pong co Diesel st dung hé théng nhién liéu Common-rail doi héi viéc nguyén tir hoa nhién
lidu - xay ra chi yéu do x4m thuc va nhidu loan trong ving lan cin ctia voi phun phai thich hop trong
budng ddt vai thoi gian cye ngan. Mot s6 thong sé quan trong bao gdm kich thude 16 tia phun, xam thyc,
dd con ctia chum tia, van tdc nhién lidu, mat do khong khi ma nhién liéu dugc phun vao anh huong dén
viéc tang cuong nguyén tir hda nhién liéu [1]. Dudi day la mdt vai nghién ctru trong linh vuc nay:

Nghién ciru “Danh gia anh hudng cua cac thong sb 1am viéc dén cong suét va khi thai NOx cua dong
co Diesel Common-rail” cua tac gia Pham Minh Hiéu va cong sy, day la mot thuat toan maoi dé danh gia
tac dong cta tdm thong $6: (téc do, moment, ap sut chi thi trung binh (IMEP), ap suét cuc dai trong xy-
lanh, ti 1& khong khi - nhién liéu, thoi diém bat dau phun, thoi gian phun va suat tiéu hao nhién liéu c6 ich
(BSFC) dén cong suét va khi thai NOx cua dong co. Két qua nghién ciru nay rat c6 ich cho viée t6i wu
hoa dic tinh cong suét va khi thai ciia dong co Diesel [2]. “Nghién ctru xdy dung mé hinh chay dong co
Diesel Common-rail khi sir dung Diesel va Biodiesel voi mot 1an phun chinh” ciia tac gia TS. Khong Van
Nguyén va cong su, di danh gia chat luong qua trinh chay trong xy-lanh dong co Diesel 2.5 TCI-A lip
trén xe Hyundai Starex khi sir dung Diesel (B0) va Biodiesel B20 [3]. Ngoai ra “Nghién ctru phuong phap
diéu khién cung cap nhién lidu trén dong co Common-rail Diesel st dung nhién liéu kép CNG-Diesel”
cua tac gia Huynh Phudc Son [4].

Bén canh d6 con co mot sé nghién ciru ngoai nude: “Research on Effect of Nozzle Structure
Parameters on Performance of Common-rail Diesel Engine” cua tac gia Zi Lai Luo, Han Bao Chang va
Li Min Shao, nghién ctru thic nghiém anh huéng cia cac théng sé cau tao kim phun dén dic tinh chay
va phat thai ciia dong co Diesel Common-rail ap suat cao [5]. “Effects of Fuel Injection Pressure on CRDI
Diesel Engine Performance and Emissions using CCD” ctia tac gia C. Syed Aalam, C.G. Saravanan. Anh
hudng cua cac thong s6 phun nhu 4p sudt phun va thoi gian phun dén hiéu suit [6]. “A Study of Effect of
Biodiesel on Common-Rail Injection Nozzle” cta tac gia Patamaporn Chaikool, Kemwat Intravised,
Prapan Patsin and Teerawat Laonapakul. Nghién ctu nay da nghién cru anh huong cia viéc su dung
Diesel sinh hoc trén cac kim phun Common-rail [7]. “Reduction of Emissions from Common-rail Diesel
Engine using Mahua and Pongamia Methyl Esters” cta tac gia C. Syed Aalam. Trong nghién ctru nay,
hiéu suét, dic tinh phat thai va chdy cua hai hdn hop Diesel sinh hoc khac nhau duoc san xut tir metyl
este Mahua va Pongamia dugc so sanh voi nhién li€u Diesel thong thuong [8].

2. Co s& ly thuyét

Quaé trinh hoa tron hdn hop trong 10ng xy-lanh 1a mot qué trinh réi loan gi&a khong khi c6 &p suét
cao va nhién li¢u c6 dong nang 16n ¢ dang suong trong thoi gian rat ngan tir 1,6 dén 60 us. Qua trinh chay
va cac thong s clia qua trinh chay phu thudc rt nhidu vao chét luong va thoi gian chuan bi hn hop nhién
liéu.

Qué trinh phun nhién liéu anh huéng rat nhiéu dén cong suat ciia dong co, tuy nhién trong qua trinh
phun khong thé tranh khoi hién tuong xam thuc, né lam giam hiéu suit phun va lam x6i mon kim phun
[9].

Khi nhién liéu di vao cuta 15 tia phun, s& hinh thanh mot ving ap suat thap, khi didu nay xay ra tudn
hoan né sé€ lam giam dién tich nhién liéu di vao, noi dé6 dugc goi 1a “vena contracta” (duong kinh dong
nho nhat) [9].

Thong lugng khdi 1 va dong lugng Mg qua 16 kim phun c6 thé duge xac dinh thong qua van tdc u,
mat d6 p va dién tich dong A:

e = ngeo u.p.dA (1)
M = ngeo u?.p.dA ()
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céy\kim héa\hdi vach gi?i han

16i tia phun

\
\
[

Noi dwong kinh nh6 nhat
géc phun | (Vena Contracta)

16 tia phun Phan i3\

socap | Phanréthit cdp
dong chay trong! d9 xuyén théu e — .
10 tia phun __tianhién liu f s
|t
hA i " L
M . A M
FEn soreap —— 0! Khu vire tudn hoan
Y ap sudt thap
xam thire  nhiéu loan
Hinh 1. Tong quan vé cdac qua trinh xdy ra Hinh 2. Vi tri xdy ra xdm thuc trong kim phun
trong kim phun nhién liéu [9] nhién liéu [9]

_ Mot h¢ s6 Ca dugc xac dinh dé lién két dién tich 16 tia phun thyc t€ v6i dién tich 16 tia phun toan
phan ma khong c6 16p bién.
A.p
Ch=—— 3
a Ageo-P1 ( )
Trong d6 A va p 1a cac gia tri cho truong hop thuc té va Ageo va pl 1a cac gia tri 1y tuong khong
c6 16p bién.
Khu vuc ¢6 dién t’ich nhé nhit (tai “’vena Contracta’’) dugc danh ddulac trong hinh 4 theo dinh
nghia Nurick [9]. Hé s0 co Cc dc xac dinh nhu sau:
Co= o (4)

Ageo

Trong d6 Ac la dién tich 16 tia phun tai vi tri ¢ trong hinh 4 va Ageo 1a dién tich 15 tia phun ly
thuyet. Van toc thuc té hodc c6 ich qua 10 kim phun dugc xéc dinh bang cach su dung thong luong khoi
va dong luong:

M
Uef = Ei )
Van toc ton that 1y thuyét duoc tinh tir phurong trinh Bernoulli:

2AP

Uh = |7~ (6)

Cuong d0 ctia xam thuc dugc goi la s6 xam thyc. Diéu nay co thé duoc dinh nghia theo nhiéu cach.

S xam thuc duge dinh nghia theo Nurick 1a:
_ Pl_Pvapor
K= ~FioP, (7

Trong d6 P 14 ap sudt, s6 1 1a dau vao 10 tia phun va 2 1a dau ra 13 tia phun , Pvapor 1a 4p suat hoi
cua nhién liéu.

Trong mdt voi phun, hé ) phun Cd la ty 1€ cta luu luwong thuc té v&i luu lugng ly thuyét. Hé sb
phun Cd dugc tinh bang cac phwong trinh hién twong. Ngoai cac diéu kién nhu luu lugng dong chay,
cac dac diém hinh hoc ciia luu lugng voi phun, thi ban kinh dau vao 18 tia phun va ti 1& chidu dai véi
dudng kinh ctia 16 voi phun ciing anh huong dén hé s6 phun Cd. Pugc xac dinh thong qua cac tham s6
dau vao C1 va C2. Bang cach nay, ta co thé wéc tinh 4p suat diu vao pl cho dong chay rdi nhu sau:

U eo
P1=pz+ 3 () 8)

Hé théng nhién liéu Common-rail ’duqc mod hinh héa. Trong md hinh nay, hé théng nhién li€u
Common-rail don gian dugc coi 1a hé thong gop [10].
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! feedback reguiation Qs
[n |
! - \ PID o 1 pump_feecback valve
| Controler | 1
: Pre | inlet valve
| | m meun Q1 Q02 Qs
i : i i IMeun Qe T
E ' plunger &5
i Moump bese . Q
E i Myump,feedonward
E feedforward conlrol E tank
Hinh 3. Diéu khién dy dodn va diéu khién phan Hinh 4. M6 hinh don gian héa ciia hé thong
hoi [10] nhién liéu Common-rail [10]

Lay hé tl}éng Common-rail 4p suét cao lam déi tuong nghién ciu, phan nap Iy nhién liéu tir bom
nhién li¢u, phan x4 1a nhién li¢u tir cac kim phun nhién li¢u (bao gdbm phun va ro ri) va ro ri tinh cua van
ra [10].

3. Thiét 1ap md phéng

Viée nghién ctru anh hudng cua dudng kinh 16 tia phun dén cong suét dong co Diesel Toyota Hiace
2KD-FTV dugc thyc hién bang phan mém AVL Fire [11].

Cong cu tinh toan m6 phong dong co Diesel (ESE Diesel) cia AVL Fire ¢6 giao dién twong dbi don
gian va dé su dung nhung van dam bao két qua tinh toan tin cdy va chinh xac [10].

o
S o
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Két qua Xt i di lidu
Hinh 6. Bdc tinh moment - ¢éng sudt dong co
2KD-FTV

Hinh 7. Bién dang thiét ké piston cua dong co Hinh 8. Phan duoc chia lwéi md phong
Toyota Hiace 2KD-FTV sau khi thiét Igp
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3.1. Tao luéi va thong sé mé phéng
Bing 1. Trinh bay cdc thong sé chinh ciia dong co Diesel Toyota Hiace 2KD-FTV [12].

Thong s6 Gid tri
Nhién ligu Diesel
S6 xy lanh 4
Puong kinh x Hanh trinh piston (mm) 92x938
Dung tich (cc) 2492
Ty sd nén 185
S6 luong xu pap 8
Cong suét cuc dai - Nemax 75(kW)/3600(v/p)
Moment cuc dai - Memax 260(Nm)/1600-2600(v/p)

Thoi diém phdi khi

Goc mé sém xupap nap (°) 2
Goéc dong mudn xupap nap (%) 31
Goc mé sém xupap thai (°) 30
Goéc dong mudn xupap thai (°) 0
Kim phun
Kiéu kim phun Palb tia
12

S6 15 tia

General engine parameters Piston movement speciication|

General engine parameters l Piston movement specificationl

Piston movement specification
General parameters

.  Piston displacement function
Engine name |2KD-F|'V | Crank radius [m] 0.04690
Connecting rod length [m] 020000
Engine layout Inline j Piston pin offset [m] 0.00000
. I~ Stroke deflection

MNumber of cylinders [-] (4

Bore [m] 0.09200 [o-000=-000]
" Curve

Compression ratio [-]  |18.50
Stroke [m] 0.09380

Hinh 9. Thiét ldp cdc théng sé ciia dong co

Piston | Injector| Block structure| Selections |
Piston geometry parameters

-

TOHZ [m] clearance gap 000100
Dr [m] bowl diameter 0.045280
Dra [rm] ocuter bow! diameter | D.04600
T [m] bowl depth 0.01950
T [m] bowl center depth 000670
S2 [m] distance D000
R1 [rm] radius 0.00400
R2 [m] radius 00070
R2 [m] radius 000750 Ll

Piston | Injector| Block structure| Selections ||
Piston geometry parameters

R2 [m] radius 0,008 70 ;I
R2 [m] radius 0007750

R4 [m] radius 000700

RS [m] radius 000300

R& [m] radius 0. 00E00

Alpha [deg] angle X ]

Phi [deg] angle 145 00000

i [m] inner bowl diameter 0.03930

51 [m] distance 000028 =

Hinh 10. Théng s6 hinh dang cia piston déng co Toyota Hiace 2KD-FTV
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Piston Ir'l_!er:torl Elock structure] Selectionsl Const CRI
Injector geometry parameters

Mumber of nozzle holes [-] 12 =) "

Injector distance lw[m] 0.00150 PR e
e _ e

Injector tip protrusion lh[m] 0.00250 ""

Inj. Mozzle position Z-coordinate [m] 0.00200

Mozzle diameter at hole center positions [m] |0.00350

Mozzle hole outer diameter [m] 0.00016 —

Mozzle hole inner diameter [m] 0.00000

Mozzle hole half outer cone angle [deg] 6.00000

Mozzle hole half inner cone angle [deg] 0.00000

Inj. Spray angle delta 1 [deg] 160.00000

Radius R1lm1 p.ootoo |~

Hinh 11. Théng s6 hinh dang ciia kim phun Hinh 12. M6 hinh luéi piston ddng co Toyota
dong co Toyota Hiace 2KD-FTV Hiace 2KD-FTV

3.2. Thiét Igp cdc tham sé mé hinh héa (Simulation Parameters)

=14 Solver E =1 Sohver =
Ql5un mode fmese 1 Run mode Moduleactivation

#12 Module activation

= Boundary conditions -
73 BC[1]: BND_Piston Run mode Crank-Angle ~ “r2 BC[1]): BND_Piston
74 BC[2): BND_Liner ¥ Second order “14 BC[2): BND_Liner a
13 BC[3]: BND_Axis “13 BC[3]: BND_Axis W Species transport
13 BC[4]: BND_Segment_1 Delta_alpha Table *13 BC[4]: BND_Segment_1
#73 BC[5]: BND_Comp_Vol ®r2 BC[5]: BND_Comp_Vol

Start angle 560 de
73 BC[6]: BND_Head 2 £ “12 BC[6]: BND_Head r
850 deg

I General gas phase reactions

= Fluid properties End angle = Fluid properties [ [
% FP[1: NoName Enn 912 FP[1]: NoName ombustion
- - Engine speed 3600 rpm - : o
13 Initial conditions -1 Initial conditions ¥ Emission
=/ Additional terms I Activate Engine cycle freezing =13 1C[1]: NoMame
. | ¥ Spray
2 Gravitational body force = Additional terms
4 Rotational Frame “12 Gravitational body force I wallfilm
B o :
Solver control B D= “15 Retational Frame I~ User-functions
#73 Discretization - Solver control
Hinh 13. Thiet Idp ché dé md phong Hinh 14. Thiét ldp cdc mé dun tinh todn

Sau khi thiét 1ap cac thong sd ta tién hanh thyc hién chay mé phong, thoi gian trung binh hoan tat
mdt lan mo phong 1a khoang 4 gio trén may vi tinh trang bi vi xu ly Core 15 - 4500U.
4. Két qua va thao luin

Thyc hién qué trinh md phéng, toc dd dong co thay doi tir 800 dén 5000 (vong/phut) twong img véi
5 (’;Iué‘}lg kinh 16 tia khac nhau 1la D1=0,16mm; D2=0,17mm; D3=0,18mm D4=0,19mm; D5=0,2mm cho
moi toc do dong co.

Biéu d6 cong suat - Moment D6 thij suat tiéu hao nhién liéu

__ 300 100 0.8
£ N
2 200 . 0.6
p 50 0§ /
S 100 > < 0.4
E K=
<) 0 0 ‘S 0.2
= a

0 2000 4000 6000 o

c
Toc d6 (vong/phat) S 0 2000 4000 6000

Tdc d6 ddng co (vong/phat)

—D1=0.16 =——D2=0.17 =——D3=0.18

Suat tiéu hao nhién liéu (Kg/Kwh)
o

—D4=0.19 D5=0.20 —D=0.16 D=0.17 D=018
D=0.19 D=0.20
Hinh 15. Sy dnh hweng ciia dwong kinh 16 tia phun Hinh 16. Su dnh hwéng ciia dwong kinh 16 tia
den cdng suat va moment dong co phun dén suat tiéu hao nhién liéu
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Nhin tong quan vé cac duong moment thi khoang tir vong quay 1600 vong/pht dén 2600 vong/phut
thi moment xoan dat gia tri gan cuc dai, cho thay ste kéo cua dong co rat t6t & dai toc do khac nhau. Vé
cong sut, chung ta co thq dg dang nhin thy d6 thi ctia cong suat ting dan tir 800 va dat cuc dai tai 3600
vong/phut va giam dan ve toc d¢ 5000 vong/phut.

- Toc @9 dong co tir 2600+5000 (vong/phut):

+ Cong suat: Thiét lap co duong kinh I3 tia Ion nhat 1a D5 (0,2 mm) nhan duoc cong suét I6n hon cac
duong kinh khéc, céng suat tang cuc dai khi & 3600 vong/phdt va giam dan khi tai 5000 vong/phdt.

+ Moment: gia tri moment nhén‘duqc cta thiét lap D5 (0,2 mm) qﬁng cho 16n nhét so véi cac thiét lap
con lai va su chénh Iéch giam dan gitra duong kir}h khéc khi c6 toc d6 dong co cang lon. Theo do thi,
gia tri moment ¢ xu hudng ngay cang giam khi toc d¢ dong co 16n hon 2600 vong/phut.

Bing 2. So sanh moment cuc dai tai 2600 v/p. Bdng 3. So sanh cong sudt cye dai tai 3600 v/p.
Téc Puwong CONY Moment ~ Sai sb . s s .
do  kinh Igé suat  njoment Ccwedai  Moment Tée  Dubmg Csf:g? (;’Sgtg Ss?’,l
d(“)r:ng tia dong dong co chuan 0 dg Kinh do Moment d 5
: co : (%0) dong 10 tia dng  gong co Cuc dai cong
(rg:n) E):]Lrjr?) ) (Nm) (Nm) co phun co (Nm) chuan suat
(kw) (rpm)  (mm)  (kw) kW) (%)
%112 6555 24075 280 0074 Di= 6780 17986 75  0.096
. 0,16
%21; 6752 24793 260 0.046 D2= 7191 19073 75  0.041
' 0,17
2600 %31; 7060 25929 ~ 260 0003 3600 D3= 7534 19983 75  0.005
' 018
%41; 7170 26335 260 0013 D4i= 7469 19811 75  0.004
, 0,19
%52; 7314 26861 200 0033 D5= 7624 20224 75 0017
, 0,20

Tir két qua md phong dat dugc, ta :[héy sai s6 cua két qua mo phong so véi thuc té 1a rat nho, didu
nay ching to két qua md phdong trén phan mém AVL - fire 1a kha tin cdy.

Vi biéu QS §uét tiéu hao nhién ljéu theo téc do dong co thi §ubpg cong thép nhét dat tai 1600
(vong/phut), néu toc d¢ nho hon thi suat ti€u hao nhién liéu tang. Néu toc d 16n hon 1600 (vong/phit)
cang lam tang suat ti€u hao nhién li€u.

- Tai toc d6 dong co tir 800 + 1600 (vong/phat): Suat tiéu hao nhién liéu c6 xu hudng giam. Cac
thiét 1ap c6 duong kinh 15 tia 16n hon sé& tiéu hao nhiéu hon.

- Tai toc do dong co 1600 + 2600 (vong phit): Suét tiéu hao nhién ligu ¢ gia tri thap nhét va gia tri
Cua no tang rétll't khi toc do tang. Thé hién duoc khi dong co hoat dong & dai toc do nay thi tiéu hao
nhién liéu it nhat.

- Tai téc do dong co 2600 + 5000 (vong/phat): Céc thiét lap co duong kinh I3 tia nho hon bay gio
¢ suat tiéu hao nhién liéu nhicu hon nhitng gia tri cd thict lap duong kinh 16n hon. Xép tir thiet 1ap c6
gia tri tiéu hao I6n nhat den nho nhat lan luot Ia D1, D2, D3, D4 va cuoi ciing la D5. Nhin chung suat
tiéu hao nhién liéu c6 xu hudng tang khi toc do dong co 16n hon.

Phat thai NOx ¢6 xu hudng giam khi tbc do dong co cang cao va NOx ting cuc dai ¢ tbc do 800
(vong/phut). Khi vuot qua téc do 1200 (vong/phut) luong NOx gidm nhu trén cac thiét lap duong kinh
16 tia nho hon. Theo toc d ting dan lugng NOy sinh ra gidm lan lugt theo cac duong kinh 10 tia phun.
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Biéu db ti 1& khoi lwong NOx Biéu dbd ti 1& khéi lwong mudi than
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= 0.00015 © 4.00€-08
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0 0 2000 4000 6000
Toc dtZ) 8ng co Rlong/pgo’({) )
Toc d6 (vong/phut)
——Di1=0.16 ——D2=0.17 D=0.16 D=0.17 D=0.18
= D3=0.18 = D4=0.19
D50 20 ——D=0.19 D=0.20
Hinh 17. Sur dnh hirong ciia dwong kinh 14 tia phun Hinh 18. Su anh hieong ciia dwong kinh 16 tia
den phat thai NOx phun dén phat thai mugi than

Do thi ti 1é khdi lugng mudi than cho thay c6 xu hudng giam khi tbc do tang 1én. Pic biét & giai
doan dau tir 800 dén 1200 vong/phut 1a giai doan giam manh cia luong muéi than sinh ra. Giai doan
t1ep theo tir 1200 dén khoang 1600 ~vong/phit thi ¢6 su tang nhe vé luong mudi than. Tur toc do 1600
dén khoang 2200 vong/ phit thi tiép tuc 1a su giam vé lugng mudi than sinh ra. Tur 2200 dén 5000
vong/phut thi c6 sy ting nhe nhung khong déng ké so voi lugng ban déu tai tdc do 800 vong/phut.

Nhin chung thi luong mudi than ting 1én khi ting dudng kinh 13 tia phun, sip xép theo thir ty ting
dan vé lugng mudi than 1a D1 D2 D3 D4 D5.

Cong sudt Cong sudt

Mugi than \ Mugi than
1 i/
. 0 /
L‘\ Sudt tiéu hao nhién N§ Sut tiéu. E\ED nhién

liéu liéu

Moment

=——D1=0.16 =——D2-0.17 =——D3=0.18 =—D4=D.19 D5=0.20 —D1=0.16 ——D2=0.17 ——D3=0.18 ——D4=0.19 D5=0.20
Hinh 19. Biéu d6 so sanh cdc dgc tinh ngoai Hinh 20. Biéu d6 so sanh cdc dgc tinh ngoai
déng co tai vdn toc 1600 (vong/phat) ddng co tai vdn toc 3600 (vong/phat)
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Tai toc do dong co 1600 (vong/phit):

Cong sudt, moment va suat tiéu hao nhién liéu cta cac duong kinh 15 tia phun khac nhau cho gia
tri gan bang nhau.

Phat thai NO thi véi duong kinh D5 cho phét thai nho nhat so véi cac duong kinh con lai, duong
kinh cang giam thi lugng phat thai NOy cang tang lén.

Mudi than thi voi dudng kinh D1 cho phat thai nho nhét so véi cac duong kinh con lai, duong kinh
cang tang thi lugng phat thai mudi than cang tang 1én.

- Tai toc d6 dong co 2600 (vong/phit):

Cbong suat, moment va suét tiéu hao nhién liéu cta cac duong kinh 15 tia phun khac nhau cho thy
su chénh 1éch r6 rang. Vi duorng kinh 15 tia phun cang nho thi cang cong suat, moment cang ting va
suat tiéu hao nhién liéu cang giam.

Phaét thai NOx thi v6i duong kinh D5 cho phét thai nho nhét so véi cac duong kinh con lai, voi
duong kinh cang giam thi luong phat thai NOx cang tang Ién.

Mudi than thi v6i duong kinh D5 ciing cho phat thai nho nhat so voi cac dudng kinh con lai, véi
duong kinh cang giam thi lugng phat thai mudi than cang tang lén.

- Tai téc d6 dong co 3600 (vong/phit):

Cong suat, moment va suit tiéu hao nhién liéu cua cac duong kinh 16 tia phun khac nhau cang cho
thiy su chénh 1éch 15 rang hon so vdi cac tdc do thap hon. Vi dudng kinh 16 tia phun cang nho thi cang
cong sut, moment cang ting va suat tiéu hao nhién liéu cang giam.

Phat thai NOx thi v6i duong kinh D5 cho phét thai nhé nhét so v6i cac dudng kinh con lai, voi
duong kinh cang giam thi lugng phat thai NOy cang tang lén

Mudi than thi v6i dudng kinh D5 ciing cho phét thai nho nhét so véi cac duong kinh con lai, voi
duong kinh cang giam thi lugng phat thai mudi than cang tang lén.
5. Két luan

Nhin chung, qua két qua mé phong ta thiy véi dudng kinh nho cho cong suit va moment 16, tiéu
hao nhién liéu nho. Tuy nhién, ¢ duong kinh nho thi cho lugng khi xa NOx va mudi than 1on. Nguoce
lai, duong kinh 16 tia 16n cho khi x4 thap nhung cong suat lai gidm.
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