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Abstract : A Common-Rail Direct Injection(CRDI) system for high speed diesel engines was developed to meet
reductions of noise and vibration, and emission regulations. In this study, CRDI system analysis model which includes
fuel and mechanical sub-systems was developed using commercial software, AMESim in order to predict characte-
ristics for various fuel injection components. Each component which constructs system was modeled and verified by
sub-model of AMESim obtained characteristics curves of each components. The parameter sensitivity analysis such as

throttle size, injection rate, plunger displacement, supply pressure of fuel injection for system design were carried out
by the analysis.
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Fig. 1 Sensitivity analysis to the temperature of diesel fuel
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Fig. 2 Layout of design system for simulation
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Fig. 3 Picture of gear pump for supply
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Fig. 4 Simulation results of gear pump for supply
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Fig. 5 Schematic diagram and picture of high pressure pump
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Fig. 8 Simulation model of the flow limiter
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Fig. 9 Simulation results of the flow limiter
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Fig. 10 Pressure behavior of the flow limiter
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Fig. 12 Detail drawing of the injector

£ 58 A5t mhA vtk AW U9 A5t w
A7, 39 Fyo] AAEA UE QBT FF
A At £ xmo]=e] Aojvto g EAgE ] 2
fFr2& 248 0) 73k, Ao} §F¥-2 1350 bar o A
1600 bar 712 7}s3lch st 7 FF 5o 7Hat
2] & I8 A&t o dol thu)shy, Q1A E 9}
ZAolo] 14 A A g3t

Fig. 13& A= A} A 29 B13d& 2
E&t7] 91 A mdolth v x4 T2 A
glo & =24 eddS HESHT

Fig. 143 Q48] 7)%59) 14 & 89

ol

¢
o}

17

> o

wx
ox
ofr
ofy
2 o> %
LA gy ok

A A2 90 mso] ™, F-A| A 7H2 20 ms &
b= 715 A= 93} &wol= WE ZHA 9}
Vs W) Axoln, (o) 7+ Ao Aujo) ¢,
()= 2AHE B 2AR] @ Aol

A Ad, Seleo)= 7E 9 Az o3 =
H A o] W7t HAYSIH 2 Alo] A2 ¢F=o] 3}

78t} &)= WMo s 2 P3H 9

122 sizxi=xizstsl==F H172 M35, 2009

Disp = 0~0.07 mm

2@
:

D=2mm
L= 150 mm

Disp = 0~0,2 mm

D= 0,168 mm

LI N {
l}{ll EH]i Ml l?i .
Qowt [Y(5) ..

Fig. 13 Simulation model of the injector

stejo] 713 WAl sl Holo] PLP2 WM <] ¢
o] 81743t P17 P2 HHl 9 Qrejo) YEg 2
39 2 PRk AobA R UEe) West 2
Rste] BAHE s Aok AstHoR fud v
o] w=)H o AFAL ol Yok A
@A AT AN YA o= frapsiThs A

A

A
o mo a2 o



AR AT FAMAHS] BX MAIE 95 si4 2 s

S_input [nuil] olgtgch T3 BAlE s dEe] e 2o d
o — & A7), R BAREE ol nhe A4,
4. MA| 3|2 sijM Y

G SN Ba Bggol Y BdS o) g
atod QL AE|7F4702) Fig 159 o] 2} REo] 2%

T Jaae- e L | dA gl 2ds T e
Time (5] Fig. 162 HA| g 2ol X Ao d B e} 7]5S
(&) Solenold input signal A7 918 o4 498 e Ao (@)t 7
1 Displacement of the plunger [mm] O] @')BL)EJ'EH Dﬂ ’)‘% %Eg} ‘{"5:’ ﬂ}zol Eo ﬂ 01:!‘| éi:’ ﬂi%
2 Displacement of the needle (mm] -
sy ., 918 o g 250 3] (b)s o] Wre) 2%
L A U <ﬂ%ﬁ?%§4ﬂ@MM%Wﬂ%aﬂ%ﬁa§
0.040; AT A4 E Z7]9H 1000 bar7kA] A9 A
10m B o2 Z7sTt YA FAH RS o) I
] AEA Ao D e RS L5 AT £E FLL I
0010 NF A0 A28 bl 98 AHE A
00w o 50610‘5 ALl BAVEE AolE = AlE (d)oﬂ A BE 4
9) A HE 0, Sof AAAEY =g
(b) Displacement of plunger and needle AT (®)=t (@)l EA 0.1s ] el =
EEFEE DB R IR DEEED
, ¢ Rt 1710.07 mmA = o] F5H & ] e o] =

%10 3 fbar]

stetov, ofu dl2le] ko] 1000 bak sl
= 9tk AARAFE o] @b o] 1000 bar =2
FOUNS BE ESFFo] 0ol
T mmE F3f 2§ 2 el F3A ol
EA0E 5T 5 Yt
Fig. 178 AAsl4} Sedol thd sid] dvpzA
(ugggm%%%@%zﬂa7%ﬂ%wxli
| ﬂﬂﬂ%ﬂ%ﬂﬂ@édié
() Pressure behaviori:;3 t[;liﬁ control chamber A8 ALz 213 (b)sh 2ol e
Asto] (cyell A2k 2ol (a)ell e
: ﬁ?:;u[olﬁaix?(mm“a) o] 9t# o] 1000 bar = -H] & 4
FRog A9 dANT 5 ¥9OO bari $r
#5491 TH7} 900 barol| A 1000 bar s A& 2o Z

2.7+

o iz Ho W pd r&i
1o o
N Je
ol ¢

0.4

-
[*3

01

il

/ A, vk ek 0.2 s E<F 1000 bar & A i AR
I B2 BEE 439 A Yol B AdEe A
153
: & % gk wd, BUD AHE APUE 27
" oA Alzgl ghelo] o8] EALEE BAIRE Alo]
e I £ Ae @A BAL % ek 2 @oll M
fime Le3 H03s o)A HZ FE} 229 ¢t o] 1000 barE o)
(d) Flow rate and injection rate . o)s] Zehol A B
Fig. 14 Simulation results of the injector : st AabEl= 2l A d o] kel A Aojshe

Transactions of the Korean Society of Automeotive Engineers, Vol. 17, No. 3, 2009 123



Joosup Jang - Younghwan Yoon

Fig. 15 Simulation model of full circuit
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