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Experiment on laminar combustion characteristics of n-tetradecane

LIU Yu, WANG Jinduo, GU Wu, MA Hongan. ZENG Wen

(Key Laboratory of Advanced Measurement and Test Technique for Aviation
Propulsion System, Liaoning Province, Shoolof Aero-engine,

Shenyang Aerospace University, Shenyang 110136, China)

Abstract: The laminar burning velocity and Markstein length of n-tetradecane/air mix-
ture were obtained under initial pressure of 0. 1 MPa, initial temperatures of 420, 450 K and
480 K within a wide equivalence ratio range from 0. 8 to 1.4 in a constant volume chamber,
and the effects of initial temperature and equivalence ratio were analyzed. The results
showed that the increase of initial temperature and equivalence ratio had little effect on the
stability of the flame propagation images. Under the initial temperature of 480K and equiva-
lence ratio of 1. 3, there was no crack or cellular structure in the flame. The effect that the
increase of initial temperature can increase the flame propagation speed and promote the for-
mation of flame front was observed, which was more significant in the lean mixture. With
the increase of equivalence ratio, the Markstein length of n-tetradecane/air mixture decreased
and the flame stability became worse. With the increase of temperature, the Markstein
length decreased, and the unstretched flame speed and laminar burning velocity increased. In

addition, compared with the laminar burning velocity of RP-3 kerosene, the laminar burning
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velocity of n-tetradecane was higher under most conditions.
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laminar burning velocity; Markstein length; n-tetradecane/air mixture;

initial temperature; equivalence ratio
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Fig. 1 Schematic of experimental setup for constant volume combustion
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Fig.5 Trend of stretched flame speed versus flame

radius (p=0:1MPa)
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Table 1 Characteristic parameters influencing the flame speed (p=0.1MPa)

Hh M hiE /K (aLe)'? T./K Tu/K exp(—T./2T.0)
420 0.971 23928 2264 0. 00507
0.9 450 1.023 23247 2280 0.00611
480 1.075 22830 2296 0. 00693
420 0.512 22432 2349 0.00844
1.1 450 0.539 22496 2364 0. 00859
480 0.566 22597 2380 0. 00867
420 0.501 22166 2223 0. 00684
1.3 450 0.527 22068 2244 0.007 32
480 0.552 21989 2265 0.00779
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Table 2 Characteristic parameters influencing the Markstein length (p=0. 1 MPa)

Mt WG /K Ze Le—1 o 8/ mm
420 8. 609 1.9217 5.779 0. 05280
0.9 450 8. 422 1.8992 5.39%4 0.05223
480 8. 283 1.8793 5.057 0. 05160
420 7.797 —0.1693 6.173 0.04472
1.1 450 7.723 —0.1766 5.762 0.04470
480 7.623 —0.1831 5.401 0.04465
420 6.831 —0.1871 6. 150 0.05299
1.3 450 6.623 —0.1950 5. 740 0.05264
480 6.392 —0.2032 5.382 0.05208
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