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ABSTRACT

The laminar burning velocity of endothermic fuel surrogates is measured in this study, in order to
investigate combustion characteristics of aviation fuel after being used as coolant in an active cooling
system of a hypersonic flight vehicle. A Bunsen burner was manufactured such that the laminar
burning velocity can be taken for two types of surrogate fuels, SF-1 and 2. The results showed that
the burning velocity of surrogate fuels was faster at high equivalence ratio conditions than that of the
reference fuel (RF), and specifically, the velocity of SF-1 had the maximum value at the highest

equivalence ratio compared with those of SF-2 and RF.
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Fig. 1 Schematic of Bunsen flame
and flow condition.
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perforated plate

fuel/air mixture supply port

Fig. 2 Schematic of Bunsen burner.
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Fig. 3 Experimental apparatus of Bunsen burner.
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Table 1. Composition of SF-1 and 2.

Fuel Composition Percentage
(by volume)
SF1 n-hexane/methylcycloh 50% /50%
exane
SEo n-hexane/methylcycloh 40% /30% /30%
exane/toluene
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(MCH)<, Z1¥]3 benzene, toluene® 2 WaF
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toluenes 7 3te] Table 13 Zo] 2F9] =EA}
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Fig. 4 (@) CH+ chemiluminescence image, and (b)
extracted flame front by edge detection.
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Table 2. CH+ chemiluminescence images of Jet A-1 at

T =470 K
Tin = 470 K Tin = 470 K Tin = 470 K
Vin = 2.74 m/s|Vin = 246 m/s|Vin = 219 m/s
= 0.95 d =1.05 ® =117

-m-Jet A-1, Exp. [15] -A Jet A-1, CFD [16] -e-Jet A-1, present exp.
100

95 4
90 4
85 4
80 4
75 4
70 4
65 4

60 - 8
55 4
50

laminar burning velocity, S, [cm/s]

0.7 0.8 0.9 1 11 1.2 13
equivalence ratio, ©

Fig. 5 Laminar burning velocity of Jet A-1 at Ty, =
470 K.
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laminar burning velocity, S, [cm/s]

T T T T T
0.7 0.8 0.9 1 11 12 13

equivalence ratio, ®

Fig. 6 Laminar burning velocity of RF and Jet A-1.
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Table 3. CH+ chemiluminescence images of SF-1 at
T = 550 K

Table 4. CH+ chemiluminescence images of SF-2 at
Tn = 550 K

Vir\

349 | 319 | 295 | 272 | 271
[m/s]

o} 0.98 1.06 1.15 1.25 0.99

CH*
image

Vin

349 | 319 | 295 | 272 | 271
[m/s]

) 0.98 1.06 1.15 1.25 0.99
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Fig. 7 Laminar burning velocity of SF-1 and 2 at T,
=550 K.
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