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Abstract : This paper is a study on the DCI system for lean burn using numerical simulation. The DCI system is composed of
two coils and offers the advantage of generating a high voltage spark at two points. A numerical simulation model can predict
the final spark energy and it was developed based on the DCI system. It can predict not only the final spark energy but also
the current results of the discharged secondary coil, so it can be used to develop various ignition strategies. A single coil
ignition model was also constructed at the same time for comparison and analysis. The DCI system numerical simulation
model can be used for the optimization study of the discharge start point, discharge period and the ignition energy change

according to the change in the design variable.
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Table 1 Operating conditions for ignition coil

Single Primary coil voltage 12V
ignition coil | Secondary coil voltage 1,000 V
Primary coil voltage 48V
Secondary coil voltage 1,000 V
1
. Dua . Ist 2nd 3rd 4th
ignition coil
Ton Toff Ton Toff Ton ToFf Ton Toff
09102 |02]02(02]02]02]|02

™™ Dual ignition coil & ©]-&-3}o] &Huted A
=

o AHE7FSE FHE B olUAE whE 5 gl W
ol 48 V 1%} Q17HE 7102 A2 QAL F A

2810 217} Higko] Pk AojHe) Eegh i of
HAE W 9k o] el DCI MRS 44 A
o -8 4 9t} 18] 31 Dual ignition coil 2] 73-$-
ol A AL FAFL T Al B

r
=

9 s
A58 BT A AEALE Fol F e 2
of WAEE Abe) 2ol 8 Fol ABAUA Bl A
SHS SR 5 QA R AT A FY A7kl
SCEEECEGE EERESRERERELT:
FL A=A B Ao HaAde FA skt
) ARE 4 0 2 o] Al Alejskatnh

27 SR S AL 1, 23 DM §

UAZ AR = 2 23 2d
AR gho= Ae & gk 1w okl 4 (1) ~
4ok £k
dl
—_7 = 1
€ o Q)]
N,
— 2
n N, 2
Vo =€-n 3)
E=f12-V2dt @
where € : induced electromotive force
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E :output energy

Fig. 2 Computational grid for dual ignition coil
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Fig. 3 Primary and secondary resistance for ignition coil
control
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Fig. 4 Current results for single ignition coil
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3.2 Dual Ignition Coil Model
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Fig. 5 Current results for dual ignition coil



A Study on DCI System for Lean Burn using Numerical Simulation

= A7 2ulo] EuxE= d4S #EE 5 el 1
AR1S Fig. 62] A7 A o] 7FsEith

Fig. 5(b)ol A HF24 Xo] 2 8% 3o AF3hs
Eldl Zlolal sl Ao] 9% U] HAFake vE
Zlo]th. Fig. 60X = 282 3ol FAd¥ x}7]7go
Zeof| vl Ak RS & 7 il o] A 2 EH I

Argke] 9F R o & AR e Slo
2719 I BT Ccxoj7) 9% H
o] 912 51919] 27 go] Q8% 51 dgS |

2
o= gtk 1A 35 A AEANLE &

Qg
o

2 9
BT N /R o S A /v VR w

=

s1o}o] wjR) & yeks] 7= Zlo] ohd -t o
A ato] F 1A o] W ko] 2polrt v RS
Y8 8S Y F IS AR VHE =+ Ak

Fig. 7-= Dual ignition coil®] &= o|UX|E YEepd 4
spoleh 2 (4)ol A vhebd 313} 3Eo] 22F & F3) A
st ol YA &= W H = oA = 24 s o] Ak d w7
o] w5 AIg gho = Alrke = vk Fig 72 24F 1Y
of A 7ol w& Ad ¢ho= o] A& Faf 2
2F 7AE Tl WA EE AslluvA Y] Fg A5E 5
et

IEEETETERY

R

1.2000 E
1.0867 ||
09333 .
08000 -

0.6667 | |

05333| [
“
.

b

Ah

. Ay
o.4000| F LAy
R Ay

g )

0.2667 | "S\:_‘
0.1333[ <
ddid
00000 <444
adad

Fig. 6 Magnetic field distribution at 2.1 ms

e brrdd e

1oy MTS
750.0 2000

g 6250 3
150.0
s
= 5000 2
s | £
o
£ 3750 10008
3 g
-
“;' 2500 =
2 500 g
1250
L]
o'uo.o 1.0 .20
Time [ms]

Fig. 7 Total output energy result through secondary coil
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