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Experimental Study on the Laminar Burning Characteristics
of THF Family Fuels

CHEN Rixin, LI Dehua, QIN Mingyuan, HE Benzhuang, FAN Xiangshan, WANG Xibin

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To investigate the laminar burning processes of THF family fuels as alternative fuels of
internal combustion engines, the laminar burning characteristics of THF family fuels, including
tetrahydrofuran (THF), 2-methyltetrahydrofuran (MTHF) and 2,5-dimethyltetra-hydrofuran
(DMTHEF), were studied under the operating conditions of initial pressure of 0.1-0.4 MPa,
initial temperature of 373-453 K and equivalence ratio of 0. 7-1. 6 in constant volume combustion
bomb using high-speed schlieren photography technique. The nonlinear extrapolation method was
used to obtain the laminar burning velocity and Markstein length. The results show that the
laminar burning velocities of the three fuels increase with the initial temperature, and drop with
the initial pressure. Increasing the equivalence ratio, the laminar flame velocity first increases and
then decreases gradually, and its peak appears near the equivalence ratio of 1.1. The laminar
burning velocities and flame instability among the three fuels are in order of S, tyr > Su.wrur >
S..omrar and Ly e > Ly.vrae > Ly.omrae.  Lhe difference of the velocities is mainly due to the
adiabatic flame temperature and thermal diffusivity being T.q.tur = Tad.mrir = T ad.ovrur and Dy, rye

2 Dy .vrur = Duwowrnr s respectively. Quantitative analysis indicates that the laminar burning
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velocity is a positive exponential power function with the initial temperature, while a negative

exponential power function with the initial pressure.

Among the three fuels, MTHF is most

sensitive to the variation of initial temperature and pressure.
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