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Research on n-decane as surrogate fuel of aviation kerosene

in atomization process
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School of Energy and Power Engineering,
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Abstract; Atomization characteristics of aviation kerosene RP-3 and single component
hydrocarbon fuel n-decane were tested to study the feasibility of n-decane as an atomization
surrogate fuel of aviation kerosene in component testing stage. Results showed that, at
room temperature, atomization Sauter mean diameter (SMD) located at igniter orifice of the
two fuels was measured using Malvern laser particle size measurement system when the air
pressure drop through the swirler was 0, 500, 2000Pa, and the fuel pressure varied from 0. 1
MPa to 1. 0 MPa by 0. 1 MPa uniformly. SMD of the two fuels decreased slowly when fuel
pressure increased to more than 0. 5 MPa, showing that atomization process of the two fuels
basically completed, and the atomization SMD was between 30 —45 um. When the air pres-
sure drop was the same, the atomization SMD of n-decane was slightly larger than that of a-
viation kerosene due to the slightly larger viscosity and surface tension. When the fuel pres-
sure was more than 0. 5 MPa, physical properties of the fuels and aerodynamic force around

the atomization could be ignored, and the atomization SMD of the two fuels was very close.
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Further, the experimental data were analyzed and fitted to obtain the empirical relationship

of atomization SMD of the two fuels in swirl flow. The relative difference of the fit coeffi-

cients was about 7%, so, n-decane could be used as the physical surrogate fuel of aviation

kerosene atomization after appropriate correction.

Key words:

physical surrogate fuel

TR AT 225 S5 T 190 56 itk A e 1 B R Rl R A
FRPEESHEAT 7T 2 MRS S0 i 2 5l & J AR
IR EL (surrogate fueD) DA R 3 FCERRE K S 1
2 1) 0 ] AR Ak 27 OB LA 9T TARE B C & T e
TARZ 1 N2 U K N 1 1 3 B | 5K SR I T
5 B W) HETRCSE 4% 5 T AT TSR UE X T A R Y
PRBETS FEAT T 7870 4 TR 2 1) LA

AT Ak AR DL R il R 58 R e 1 A R R
J& T AR % . Dagaut 55" SR I IR 43 B T4 06 1 IE
28 k% (n-decane) . 15% B 1IF N 3 & (n-propyl-
benzene) Fl 11 %6 1 1E PN 3£ 34 45 (n-propyleyclo-
hexane) fF 2 Jet-A1 A ACHRRL 2 AUBRREIY
2 3 ) 2 AL AR AR AL T A B ) UK AR IR
AFE] (Yt 0.5, K H1 p = 0.1~2.0MPa),
T8 58 A0 HF BN g b AR DL S KO A 1
9 1.7, E 1 R ). Honnet 2857 3% ] i 40 3%
800 I IESSBE M 20601 1,2, 4- =R (1,2,
4-trimethylbenzene) 4 % B9 1R & 4 (Aachen [
ORIV g 3t B Y AR EEZORE | £ A R
B2 Bl 22 HLEEAS B A BUE TR A5 0, 5N
PO A PR T 4 AL 56 A 40 R SN A L R TR
KIGRRBE A 15 B 1 52 56 K04 W) 5 1 AR 4. wiEoE 3%
B, Aachen AR 10 2% 3l ) 2 HLEE AT DL
T 3000 AR ) A R AR BR.

BZH Gyt AR S AR T R
(R R AR 2 M W 58 4 » Kurman 285 i
1E+ ¢ (n-dodecane) F5 48 M 25 45 il B4 T 8% R
PE . £ J7 2 0. 8 MPa, 2 HEE Fl O 0. 23~0. 88
0 P f8F AT AS0AH €538 75 (gas chromatography)
)& 14 3% 3h I W #s (pressurized flow reactor)
Hh g AEORE Y HR E] ) R b Wk R R S IR T
Bt 2P ANk 2 Bl ) 2 BB A BT 25 SR ) H L R B
TE A5 Y B U B0 328 TF 40P 3 BB AR 4 M Tl
25 HEH CO A CO, B2 K

TE S JE A S ) AR ORI Tl o
o] Uk B AR S i s B g AR PR O 7R 58
AP SN A s TE S b A I 2L R R AR AL Y

aviation kerosene; n-decane; swirl flow; atomization;

AR Dagaut 0 & BN T4 KR 43 R %
rh ) CBR T 2R 20D L TE 5% B AL =5 0 il
Jet-Al ZEBEFE I W 28 (et stirred reactor, JSR)
14 S B0 45 SR AR W) A B9 AR B o X8 T 0 gk 2 v ]
Yy, 1E 28 e 1 A Sy AR A BB A W] L Lindstedt
SEUIHIRIE T IE B e AU A BT 1 J2 R TR K 2
Fy K BT FT Dagaut A [6] 1 SE 56 BL4 BIER 1 &
A HA R e (8] 7= ) 2 25 R BEAHR AT, £ K
SOV B — 1E 5 Joe A5 O S0 A 23 S RP-3 8
KHE R I (] AR R, R RTE TR B = T 1176 K
I 50 P 5 S 9 R AT B B E 1052~1176K Z
[F1) D AH 22 0K

WA IR BHE S PR e & i AR T & Th Z 4K
ER R IR SN S i DR Ik, M B AL
A IRBITE S PR 58 2 v 1 WA b e 1 » A A7 24X
FORRHAE S Bl 10k b R T LA o i A 0L B SR
B ib Ty AR REAE 55 L 28 R S B
FE THE AR A 400 L SEARORE. i DA TR AS WA BHTE A 8 =5 v
% AL Re PE X T MR B = R P R A H 2
M i 2 B T B R (physical surrogate) B9
.

A SCHEFE T IR 5 8 ML 25 BE Il RP-3 7E 71 JiE
Uit as TR 68 2 v 1) 55 A0 1 o X8 1 A AS ] R
B S5 AR REVE AT T X5 LU 43 A 159 20 0 Rl g5 R} 55
RKRR VP ERZER KR, 0T 7 IES 5
Vi D i 2 i 55 A i A A RHPORE G Rl A7 4

1 XWigE

L1 HEREIRT

AT R A S B0 2 B AN AL 1 B« 4% TR
WIS 114 B 8 55 K A L 0 S L P 7 (I 2
B 11 55 B3 RE 10 O AT S T I AL Y L A
BARIE RSP bR = R AR B R AL 2R
B O 4 JBE A A P O AL 3 7E B 3K BRI
i BBV e 2 B A ). T A D A AD RURE Ui
Tor 2 AL AR AL A% DA R DD AL IR SRR HCh 0. 91,
AL 3l 77 1) S 3 o ELE 1) S A e 5 A1 e A A O A2



190 i

R

el

DA LRI

U

P
R AL
: S

64 mm

L

P RET

B 1 S AL S g 45 4 7R 3 A

Structure schematic of atomization experiment
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Fig. 2 Malvern laser particle size measurement system
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Fig. 4 Atomization d;, experimental results of RP-3 and n-decane
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Table 2 Coefficients and correlation coefficients of fitting formula

- ¢ : X R
R PR R 22 HEE P o 1R 22

RP-3,0Pa 28.1407 0.3125 0.6368 0.0064 0.9990
RP-3,500 Pa 28.4856 0.3253 0.5460 0.0070 0.9984
RP-3,2000Pa 31.2264 1. 1680 0.3975 0.0252 0.9541
n-decane,0 Pa 31.2620 0.6938 0.6029 0.0131 0.9956
n-decane, 500 Pa 30.4727 0.2842 0.5355 0.0057 0.9989
n-decane, 2000 Pa 32.3123 1.3948 0.4091 0.0288 0.9426
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