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ABSTRACT

In this study, the ignition delay time of blended aviation fuels was measured and analyzed to
confirm the characteristic of ignition delay according to the blending ratio of bio-aviation fuel to
petroleum-based aviation fuel. The ignition delay time of bio-aviation fuel(Bio-6308) was shorter than
that of petroleum-based aviation fuel(Jet A-1) at all measured temperatures; further, the ignition delay
time of the blended aviation fuels shortened as the ratio of Bio-6308 increased. It was confirmed that
the aromatic compounds constituting the Jet A-1 affect these results; this was done by comparing the
obtained ignition delay time with that of n-heptane/Toluene.
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Table 1. Source of feedstocks.
. Soybeans, Rapeseed, Safflower,
Egilbs le Rice bran oil, Barley, Sesame,
Groundnut, Coconut, Palm
Non-edible Salmon oil, Cotton seed, Tabac
oils co seed, Rubber seed, Camelin
a, Coffee ground, Neem
Animal Pork lard, Beef tallow, Poultry
fats fat, Fish oil
Other Bacteria, Algae, Microalgae, Ta
rpenes, Poplar, Latexes, Waste
sources : :
cooking oil

2.2 Methods
Zr &0 HIAAAZE =387 9l Fig.
19] YEH CRU(Combustion Research Unit, Fu
eltech)E& 283t TH CRU A8l& A3 A
of I7IE FUI F, FAB}uA e =19
o} gEE FAT AHAAA ARE EAMS
T B¢ ARt wE fgEe] wstE

71Ee B Oq:r“ﬂ/ﬂ AH8-¥ Shock tubet
d HBAANNS s AH =,

2 AR AAZEo] wiAE AAREES
4 o™, IQT(Ignition Quality Tester) %

H] ®=3 818 K, 21 bard @Y &% 9 4H %
Al AFR AN Z2Ho] 7ls3ditl o]d
CRU ZHE AHEste] H3AAANDE =
E«l =94 5}3”“ A A AT
T deH, g

r}L
é
X
=



H23# HN2& 2019. 4.

Hatol WE HAXHSY EY 15

HdxdolA Aol 7he

Bio-6308, Jet A-1 g3 F
50:50(viv) o2 EFF Alme HIAAA
700 KFE 850 K7HAl F 4709 2% =%
ZAsRoH, oy 21 7€ HEA
vd dA7E =203 LT 21 atme 2 2A
St =Y, vlol e FFo] & F WSt wE
HAEAAEY 24 T2 S8k, Jet A1
7} Bio-6308-& 100:0, 80:20, 60:40, 50:50, 40:60,
20:80, 0:100(v:v)e] ®l&=Z EF3te] 818 K, 21
atm®] oA FASAG. o] W, FHZ FF
He 4AHAIQD aird] ¢4®-S 30 bar, purgingell
AbEEE AAo $E2 4 bar®2 HAASIHOH,
Ar Folo FEHE 25 25550 C=

e}
-
s
o
A

e AL > of
o2 rlo o

[

Eiites
ANE &H Aole 389 pre-injections F3l
g EFE7A A&7 7HS A sleH,
A&7t AYPHE s SV 4ES 1088 =
Aottt AeA QAT ATt Ed F T=F
Sl

H AL 4EY 10% =S =Y AR
MCD(Main Combustion Delay)e] B¥#k<s Ak
&t AU A4 AR HIAAAR FH o]
¢ Fol= Methyl Alcohol(DUKSAN, EP,
Korea)< AM§-3te] 3x3F 3¥19] A& 3t

AY dY A5 HIAAEALES 45

=
=
E3d d5E9 2o mE ZTHAHS Force

tensiometer(K11, KRUSS) H| & A}-&3to] =4
L, Sk AHAPS Frstr] 98 599
4e T Bags Fekdt 4 dEAo A
4 9 AFHA ARE 7] @ GC-MS(Gas
Chromatography-Mass Spectrometer, Agilent

7800) AW AEHAT, FEAT] wE A3
EH intensity2] ¥ 3] 3= AT ES
AT =Y, GC-MSe A¥}E EUZ 7
& TSt AEe sEhrxrt HAASE
of MR Yol el EAstr] sk, dhAe
7b o 7Aelw Sk &89 n-heptane
(SAMCHUN, GR, >99.0%, Korea)? 247} 7
7Helm™ Toluene(SIGMA-

o2t _1\1%
ox ol 2

aromatic =~ T%<!

TEMP SENSOR WECTOR
"1 A

testn
_ﬁ oueusron
HEMER 1

DAMCFRESSURE 7 [
SENSOR PO f,_r I ., EGH.VV:LVE
vy, w SENSOR
Ti-§

CHECK VALVE

WO—r

EOUUST  ACCUMULATOR
QUTLET

~ EGR MLET

— O]

RUPTURE DISC

. STTE

[ twu\slrzmve () pressuie
™ B WY SENSOR
P1

EXHAUST FILTER
UNT

ARVALVE
Vi1

AR INLET

I—J_L
SAFETYVAYE

Fig. 1 Schematic of CRU.
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3. Results and Discussion
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Fig. 2 P-t curves of various aviation fuels (818 K, 21 0 2 © > ®0 E? 1o
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Table 2. Main combustion delay times of various
aviation fuels.

Fuel Temp. [K] MCD [ms]
700 17.59
750 943
Jet A-1 818 347
850 2.76
700 13.08
Jet +A-1 750 7.56
‘ 818 3.06
700 11.59
‘ 750 6.46
850 2.10
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Fig. 3 Main combustion delay times of blended

aviation fuel.

Table 3. Surface tension of various aviation fuels.

Fuel Temp. [C] | Surface Tension [mN/m]

19.63 25.26

39.83 24.08

Jet A-1 59.32 22.29
79.08 20.90

101.89 19.12

19.32 24.67

Jet A-1 38.33 23.20
+ 58.04 21.99
Bio-6308 77.90 20.68
98.06 18.75

20.88 24.30

38.40 22.90

Bio-6308 58.92 20.91
80.36 19.39

101.83 18.06
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(a) - Table 4. Components of aviation fuels.
700000 Fuel Jet A-1 Bio-6308
600000 Decane Octane
(12.91%) (9.66%)
3 =000 Undecane Nonane
g 150000 (11.94%) (3.65%)
= e Nonane Heptane
300000 (9.51%) (3.39%)
200000 sl Dodecane Pentane
) | (7.86%) (3.26%)
m .N,D. vhase
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_ i * il I. Mol | 1| Components (6.01%) (2.75%)
e o o % (Area %) Benzene Hexadecane
(b) — (4.00%) (2.38%)
Tetradecane Undecane
— (3-69%) (2.19%)
1-Hexene Pentadecane
8 220000 (3-25%) (1.87%)
= p-Xylene Dodecane
_‘8: j— b (2.88%) (1.75%)
i Pentadecane Tridecane
il [ 2.20% 1.60%
w0000 IRY| IS ( %) ( %)
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Fig. 6 Main combustion delay times of n-heptane/

Toluene.
4. Conclusion
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