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Abstract : Diesel has a wide range of hydrocarbon components, which determine the spray evaporation, ignition timing, and rate

of combustion. Normal heptane(single component), which has similar CN with diesel, is commonly used for diesel surrogates.
However, fuel composition primarily controls the ignition timing and rate of combustion especially in advanced diesel combustion
concepts. Therefore, more realistic surrogate models are required to gain a better understanding of advanced diesel combustion

concepts such as LTC. The present work develops the multi-component surrogate fuel model of diesel by matching distillation
profiles and covering the measured concentrations of the various hydrocarbon classes, to more accurately simulate the spray
characteristics of diesel fuel. To investigate the effect of the number of surrogate fuel components, spray and combustion

simulations were performed using 1 to 10 components of surrogate fuel models.

Key words : Surrogate fuel( XA} $1 &), Multi-component surrogate fuel(ChaAd & TA}F 91 1), Diesel(t] &), Spray(3F), Low

temperature combustion(#] 1 4~)

Nomenclature

Compo
TDC  :top dead center
aTDC :after TDC

CAD  :crank angle degree

: component

1. M E
AL =3 71X galeas A" 538 £3E
o]7] wfizel o] & ARl Ao 1R wrdslr] ol = Al
ofo] lt}h D BAF A 7 W dl(Surrogate fuel model) ©] & 7}
&9, Ay} ge E3MES hdek A Rdshr] 9l <
2A2 7P 7hds BAF ds BREE VMR- S o) A&

aj

nent surrogate fuel model)©] . A 57} B2 <7 &4

“Corresponding author, E-mail: wpark@ks.ac.kr

= £l
2-Eh(Iso-octane) O 2 T A4S =1 FEH(N-heptane) & 2 &
!

A & 22)(Single-compo-

U
=2
2
1)
2
=
olo
=2
B
to
)
uls
)

-
>,
>
o
tlo

e
i)

N
- =
e

9
als
ol & W

i o
ne
N

d

=

> 9,
~ I

-

o

ol

==

o o
TS

ot
)

o> M
o ox ox
Mr Mo
]I A
Xy
i
2
re
il
o
i
L

2

o
e P
[
offl
2
X

oo o
=2

2

(o3
N
)
A1)
Lo
>
N
T e
F
fifo

o,
ML
2
o M
2
o
o

do

oo o o o
o ol
s =

L
*h

~
=

oo g

IS /R A o N 1 = A
4 o gy ot

ook

N O
Yoy 0

7%} “Physical surrogate”,

sobael 54 el

c
Mol o
]
e n (9

e o

2
b
2
i
uls

il

“Chemical surrogate” = L}

B B9 (e} >
AL 5B, 2 oA

A=) we] A=l & !
“Physical surrogate” 2.2 7o) 52 8}rh® X577k ]
U A U BAL A8 TS 2 4 519 Rt

&
NekS- E3}5)= “Chemical surrogate” F4 7ol 213k

r2
lo

o
a2
o,
A
o,
o
>

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium provided the original work is properly cited.

413


https://crossmark.crossref.org/dialog/?doi=10.7467/KSAE.2020.28.6.413&domain=http://journal.ksae.org/&uri_scheme=http:&cm_version=v1.5

7}

o] FAt} 219 121} “Chemical surrogate”

E
=
S 4 o] 55 e WY el w5714
2 3}8h
H

o r_&
-

N e o
ox, M

TR

Sak-g-21 o] ko] g akar, A A<l A9
2lo] A 7] wol] ALk Alzke] 7] ea A o
7VFetA ek wheba] t o] oA 1 54
o T2~ AR A AR FE e g
A7Y AT} o]# et A Wil Physical surrogate2}
Chemical surrogate®] 14 4342 tF= 4] ¥} Group chemistry
representation method 5-°] A}-&-5] 7] &= gtc} 71D

b 2 ATt A = oAl dm ] B 58S B
st A BAFeE7] flste], tigkRl el A Al = 5L 9l
oA Aol thate] 1~10 7FA] AR o7 T4 % “Physical
surrogate” RG-S Zatal o] 59 B H A4 5SS
CIESESRER-RTE: o5 vi= &

o

gl

I o

Ko o

o

2 Ol BAHE WY Y A

2.1 G2 DGl Jjur ol H=

Nz Aefe] ) Age] AL AF Tl Al
Aol F7 T4 9 vslra 5] AW vlalE
ato] 7HE= E} AT ALgE U A HA
Wl=rol| A A5l AR5 = 23} vl Ax(Saturate) 77. 4 %,
HFEEE €F3}<4R A (Aromatic) 22.6 %2 1A F o] 1o A
E7HCN, cetane number)= 53.9°]th t]d Az o] 57/
=& Fig. 19l YEMISITE 57/ 34 v E &3l ZA)
A 74 A vE AAsHE WHS Anand®] =il
x].gﬂg].;ﬂ Muﬂg]q o] 5)

WAL AR A A Wstel whE 2 A4 54
S AR 5], A AR TE1,2,4,6,8, 10 =
W3t Azl om At Rdle] 54 AR R AA Ase)
o] &3l 15 Adat W]l A 3= Table 13 Table 2
ol YERASIEL Table 1914 Surrogate model®] <5 CN
#2723 2] ON g Adato] A=Fn| & o]-8-ato] H+t

—

F

o i o
o offf

[‘

P

FJ

Table 2 Physical surrogate compositions of diesel

g
i

5
2

650
—_ [ ]
=
' 600 +
2 .
g 550 P
g [ ]
% 500 .
| .
‘% 450 . ®

400

0 02 04 06 08 1

Evaporated volume fraction

Fig. 1 Measured distillation curve of Korean diesel

Table 1 Contents of hydrocarbon group

Content [Vol%] Saturate aIr\f)[?rI:;i-c arlj)?rllzgic CN
Measured 77.4 21.6 1 53.9

1 compo 100 - - 52.5

2 compo 77 23 - 56.3

. 4 compo 77 23 - 56.1

Pred-icted

6 compo 77 23 - 50.2

8 compo 77 23 - 524

10 compo| 77 22 1 514

gk gholth.
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=} & 3] k2 2= 0.7 %o oF

Physical surrogate®] <4 &7HS 31
27h S8 = I E(N-heptane,

HC group HC species 1 compo 2 compo 4 compo 6 compo 8 compo | 10 compo
Saturate n-alkane n-heptane C7His 1.00 - - 0.05 0.05 0.05
Aromatic mono-aromatic toluene C;7Hs - - - - - 0.05
Aromatic mono-aromatic m-xylene CgHyo - 0.23 0.23 0.23 0.15 0.10
Saturate poly-naphthene decalin CioHig - - - 0.12 0.12 0.12
Aromatic mono-aromatic tetralin CioHpn - - - - 0.08 0.07
Aromatic poly-aromatic naphthalene CioHg - - - - - 0.01
Saturate n-alkane n-tetradecane C4Hz0 - 0.77 0.42 0.28 0.25 0.25
Saturate n-alkane hexadecane Ci6Hzs - - - - 0.05 0.05
Saturate n-alkane n-octadecane CigHsg - - 0.15 0.12 0.10 0.10
Saturate n-alkane n-heneicosane CoHus - - 0.20 0.20 0.20 0.20
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Fig. 2 Validation result of distillation curve
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Table 3 Engine specifications

Description Specification
Engine type In-line 4 cylinder
Bore x Stroke (mm) 85.4 %96
Displacement (cc) 2,200
Compression ratio 16
No. of injector holes 8
Injection mass (g) 0.021

Fuel temperature (K) 373 (normal) / 273 (cold)
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