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Impact of heptadecance and octadecane on physical
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Abstract: The impact of nalkanes (C;; ~Ci3) on the physical properties of kerosene,
including kinematic viscosity, density and surface tension was dicussed, and the effects of n
alkanes (C;; ~Cjs) on SMD (Sauter mean diameter) were investigated. The density fitting e-
quation used Key’s blending law, Tat blending law and polynomial fitting. The viscosity fit-
ting equation used Key’s blending law and logarithmic fitting. This fitting equation in this
investigation have optimal accuracy. The atomization experiment shows that the SMD of
blending fuels increases with the mass percentage of n-alkanes, which means that the added
nralkanes have negative effect to the atomization performance. The SMD of Cy; blending fu-
els is larger than C;; blending fuels’. The fitting equation of physical properties are used to
predict SMD of the blending fuels, and its error is less than 0. 3%.
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Fig. 1 Total ion chromatogram of the fuel
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Table 1 Hydrocarbon composition of the fuel (unit: %)
A J5 ke
e KK BT
IEM ke ke St B s e de STEN S PLEZP:S
Cs 0.7380 0 0.8899 2.4075 0 4.0354
Cy 2.5236 1.1721 3.2822 9.2313 0 16.2091
Cio 4.2450 4.2746 2.0716 9. 8087 0 20.3998
Cn 3.7298 5.9131 1. 1105 3.8585 1.8268 16. 4387
Ci2 4.9426 3. 3885 1. 7004 0.2497 0.9778 11. 2590
Cys 4.7608 3.2659 1. 3306 0.1431 0.0628 9.5632
Cu 1. 9898 0.3265 0.1704 0 0 2.4867
Cis 0.6857 1. 6306 0 0 0 2.3163
Cis 0.1923 0 0 0 0 0.1923
ST 23.8075 19.9713 10. 5556 25.6988 2.8675 82.9006
(0.7 MPa, 820 kg/m*), A= 7= iji ] 45 48 W, 7£ 1 2.1 HErisi
MPa T80T - Jet-3 il B (49 55 AL HE M O 80°. i o 11 BERA

R M EE A 1.6 MPa, fix /N FE{H M 0.01
MPa. PDA R J& T} 2 Dantec 24 B BY PDA £
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Fig. 2 Diagram of atomization experimental setup
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Table 2 Accuracy comparison between density models

SD
Models R’
Ao a ag
Ci 0.1008 1.6659 0.9452
KMp
Cis 0.0773 1.2777 0.9404
) 1. 618X 2.663X
Cys ~ 0.9453
1077 1076
™
1. 242X 2.042X
Cis i 0.9404
1077 1076
Cir 0.1417 6.6687 64.0123 0.9310
PM
Cis 0.1105 5.1998 49.9122 0.9225
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