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Study on Optimization of Fuel Injection Distribution in a Scramjet Engine

- Comparison to Mass Flux
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Abstract
Japan Aerospace Exploration Agency (JAXA) has been investigating scramjet engines in Kakuda Space Center using Ram Jet
Engine Test Facility (RJTF) et al. The engine tested at the flight condition of Mach 6 in RITF showed very important
characteristics depending on internal geometry. CFD has been carried out to solve the inner air flow, and some concepts for the
design method have been found by the authors. This time, mass flux (density times velocity) distributions in the engine inner
flow is calculated for two engine configurations. One is an engine configuration with rectangular-tailed strut which showed the
good performance in the engine test at RITF, and the other one is a virtual engine configuration with boat-tail strut which will be

an improved configuration of the former. CFD results showed that the mass flux distribution is better than that of configuration

with rectangular-tailed strut.
distributions in the two engine configurations in this paper.
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Figure 1. Outline of scramjet engine tested.”  The

engine is set upside-down on the test bed.

_—~Cowl
IS
2 4 &
45°
Side Wall 1431 100) |15 Strut
7 a2 —
y o

e o -

618.4 200 58| 640 330

Inlet solator \ Combustor Extension  Nozzle

Combustor
2100

30mm Backward Facing Step 4mm

—_—— |
)
- - = p 3\_?,,,, - - -
mp—————
143mm 250mm

(a) 5/5H Strut configuration
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(b) Boat-tail Strut configuration

Figure 2. Two types of struts. The 5/5H Strut configuration (left) and the Boat-tail Strut configuration (right)

are compared by means of CFD.
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Figure 3. Engine model and computational grids.
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@O Combustor entrance/Backward-facing step

@ Combustor entrance/Backward-facing step

@ Combustor parallel exit

@ Combustor parallel exit

® Combustor extension exit

® Combustor extension exit

@ Engine exit

@ Engine exit
(a) 5/5H Strut configuration

(b) Boat-tail Strut configuration

Figure 4. Mass flux distribution in sections along the engines.

The 5/5H Strut configuration (left) and the
Boat-tail Strut configuration (right) are compared.
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(a) 5/5H Strut configuration

Figure 5. Mass flux distribution in the engine exit cross section.
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(b) Boat-tail Strut configuration

The mass flux distortion in the Boat-tail Strut

configuration is better than in the 5/56H Strut configuration.
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Applications of 3- Dimensional
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