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Abstract: The laminar burning velocities (LBVs) of ethanol/RP-3 aviation kerosene and aqueous
ethanol/RP-3 aviation kerosene premixed flames under the initial pressure of 0.1 MPa, initial temperature
of 450 K and equivalence ratios of 0.8—1.4 were obtained by using a constant volume combustion
experimental device, and the effects of ethanol blending ratio, volume fraction of water in ethanol and
equivalence ratio on the LBV of the mixed fuel were analyzed. Results showed that the LBV of ethanol/RP-3
mixed fuel increased with the increase of ethanol blending ratio; when the ethanol blending ratio in RP-3
fuel was constant, the LBV of aqueous ethanol/RP-3 mixed fuel decreased with the increase of volume
fraction of water in ethanol. From analysis of the combustion reaction kinetics, the LBV of the mixed fuel
was affected by the combined effects of kinetics and thermodynamics. The experimental data obtained can

provide a theoretical basis and technical support for the application of bio-ethanol fuel in aeroengine.
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Fig. 3 Flame propagation images of ethanol/RP-3 aviation kerosene mixed fuel (p;,=0.1 MPa, T;,=450 K)
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Table 1 Factors affecting LBV of ethanol/RP-3 mixed fuel (p;,=0.1 MPa, T,,=450 K, ¢=1.1)
, A/ o c,/ al
Lo 107 (J/(m'K-s)) (kg/m*) (J/(kg'K)) (cm?s) Le E/(Jmol) /K /K
EO 32.6 0.8265 1117.87 0.3529 0.8234 214755 25829 2355
E10 32.6 0.8257 1118.50 0.3530 0.8237 212814 25595 2352
E20 32.6 0.8249 1119.13 0.3532 0.8240 210097 25268 2349
E30 32.6 0.8240 1119.92 0.3533 0.8244 208 715 25102 2345
E40 32.6 0.8230 1120.76 0.3535 0.824 8 206 708 24 861 2341
E50 32.6 0.8219 1121.64 0.3537 0.8252 205738 24744 2337
F2 ABKZE/RP-3 BERHERMKFEEZWEZE (p,=0.1 MPa, T;,=450K. ¢=1.1)
Table 2 Factors affecting LBV of aqueous ethanol/RP-3 mixed fuel (p;,;=0.1 MPa, T;,=450 K, ¢=1.1)
; A/ P ¢/ %
LB 107 (J/(mK-s)) (kg/m*) (J/(kg'K)) (cm?s) Le E/(Jfmol) K T/K
E20W0 32.6 0.8249 1119.21 0.3532 0.8240 210097 25268 2349
E20W10 32.6 0.8239 1 120.63 0.3531 0.8239 210198 25281 2345
E20W20 32.65 0.8230 1122.10 0.3535 0.824 8 210734 25345 2341
E20W30 32.65 0.8220 1123.61 0.3535 0.8247 211533 25441 2337
E, " ;
L=— 12 T BRI PE AT RP-3 2SS, B 2 BEAY

{PENIRARBR TG 1L HE, B Law, Sung 55
bLiiNoe g R
0 (n p, U
0C1/T,

[F A, TR R H T L EE/RP-3 i s BEHIR &
PRI AR SO LR

Kl 9Ca) MM B R 1 1B, &R N B 2,
B A2 VR LU 3G hn i A8 AR O, B0 2 i 17 I3 —fkAb
B, AT IH— b, S DL A EEBIR I 0 B Y
JZ AR e T BE Uy BE U, B At T 00 19 23 i K e
R 5 CAHBR, (H KT 1 AR N, (E /TR0
N HEIRTHL B CEEBIR LIS N, (aLe) 2
JUP PR A, U IR be ot B2 b A R 5 i i
T HOR B LT A 52 BB TR EC 3 B 52 0

E,=-2R (13)

B LR8N, T8 A RS, Wi i TG L Re EY
R, T FRAK . AR S0 exp (=T, /2T )5E X H
Arrhenius K, B J2& [ B 3y ) 2% FIFEREON; 25 65 52
R EESEH . WK 9(a) i, BE LEBIR T

1.3 T T T T T T

UJU,
=

(o))
0]

—0— (ale)"?

09 —o-T1,

- T,

0.8F —D>— exp(-T/2T,)

* (aLe)?exp(=T,/2T,y)

0.7 1 1
0 10 20 30 40 50

C,H,OH A 4/%
(a) ZEF/RP-3f s MR A W0k

20220150-8



513

XA FK CRE/RP-3 A7 bR SRR 2 A A BE

1.1 T T
—0— (aLe)'”?
-o- T,

A Ty
—>— exp(-T,/2T,,)
Y (ale)*exp(—T,/2T,;)

U/U,
s

09 0 10 20 30
H OB 80%

(b) Fr7K LHE/RP-3fi s SR ARk

K19 JRUM b B S A

Fig. 9 Change of the factors related to LBV
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Fig. 10 Reaction path of the mixed fuel
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