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(a) Baseline configuration with the nose-C. (b) Area-ruled configuration with the ARnose-C.

(c) Area-ruled configuration with the ARnose-C (d) Area-ruled configuration with the ARnose-C,
and the Bottleneck?7. Bottleneck7, and an intake.

Fig. 1. The baseline and the area-ruled configurations.
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(a) Configurations without an intake. (b) Configurations with an intake.

Fig. 2. Zero-lift drag coefficient vs Mach number.
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(a) Baseline configuration with the nose-C. (b) Area-ruled configuration with the ARnose-C.

(c) Area-ruled configuration with the ARnose-C (d) Area-ruled configuration with the ARnose-C,

and the Bottleneck?7. Bottleneck7, and an intake.

Fig. 3. Thrust margin maps for the baseline and the area-ruled configurations.
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Table 1. Attainable maximum Mach number predicted by flight trajectory analysis.
Vehicl Assumed drag With (o) or Time at max Attainable |Propellant
ehicle
) reduction by Bulge | without (-) | Mach number, i.e. | max Mach |mass [kg]
configuration
(1.1<Mach) Intake burnout[s] number at M2.0
w/o 278 1.57 -
M2011 nose-C 0%
w 298 1.33 -
w/o 252 2.04 2.3
0%
w 269 1.57 -
ARnose-C
-5% 244 2.21 9.7
w/o
-10% 239 2.39 17
ARnose-C 00, w/o 235 2.42 17
Bottleneck6 ’ w 244 2.00 0.19
w/o 232 2.54 20
0%
W 241 2.14 6.3
ARnose-C
-5% 226 2.66 23
Bottleneck?
-7.5% w/o 224 2.75 25
-10% 222 2.86 27
(a) Flight altitude histories. (b) Flight Mach number histories.

Fig. 4. Predicted flight trajectories without a bulge and an intake.

Table 1 DFfi % DFRATERAITIBNT, = v~ 2.0 BIZERFICHER A %> TV D B350, £ 2T,
Z Dy OHEMER 2 BERRRF O FSHHEER > O 5 &, ik ERMEREAGE SN, ~ v 2.0 FlE
FHZ 2B bHEEAINR D, ZOMIT 2B L THRLN L~ v 2.0 BIED T2 OREEARINMEH
% Table 2 2" 3. £72, TORMTORITRENE A Fig5 ([, SEHER 2632 &Ik
STV y 20 IICHET S E CORMBKIBICER SIS Z L0305,

52


mailto:Fuel@Mach2.0
mailto:Fuel@Mach2.0
mailto:Fuel@Mach2.0

Table 2. Minimum propellant mass for reaching M2.0.

configuration Propellant mass [kg]
ARnose-C, Bottleneck®6,
. 108
w/o intake
ARnose-C, Bottleneck?
. 103
w/o intake
Fig.5. Flight Mach number histories on the
basis of reduction of loaded propellants.
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