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ABSTRACT

A Mach 5 nozzle and a diffuser of the Scramjet Engine Test Facility (SETF) were made for a
hydrocarbon-fueled scramjet engine. SETF, attached with a diffuser guide, started with a model of 60%
blockage, though the model engine could not start by over expansion of the facility nozzle. The model
was moved into the nozzle to escape the shock generated from the nozzle exit, both SETF and the
engine could start. The pitot rake experiments (blockage of 2.3%) were done for measuring the core
flow in the test section. From the pitot experiments, the core flow was expanded by an under
expansion. It means that the core flow in the test section was related with a model blockage. SETF
and the engine with a blockage of 33% work normally. From a series of experiments, SETF started
with a normal shock efficiency of 58%, regardless of a blockage ratio.
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Fig. 1 Scramjet engine test facility (SETF).
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Table 1. Starting condition of SETF.

M M Start'ing Pressure
n Ratio(n; 100%)

35 4.39 10

5.0 5.91 32
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Fig. 3 Ejector performance prediction.
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Fig. 4 Starting characteristics of SETF and static
pressure of the scramjet engine intake.

Fig. 5 Scramjet engine intake (blockage 60% model).

Hﬂm vt 52 AAHoR VFIAAS AF
EE2 FFEHe FF9 HAd=Ho] 1.38 MPadd
uwj, Sl gt oF 26 kPao|H, ibl
ib2E 727 8.7 kPa¥ 27.14 kPaZ ©]ojof It}
a3y Fig 49 IYEZE FI =HA gkl
ASFET Fol ARzt *liﬁw IS 3
A3 4 Utk =Z = AYHEL oF 45 kPao)
A1 iblS 10 kPao]lth. EEbi ib29] A9 <
H AHFo] 45te] FHA BRI F49 37
o] EAFS HAAT F AUk ¥HA oA E 9
739 4.67 kg/s2 %717} 27F frFew

g Z3E A9y

T T
0 10 20 30 40 50 60 70
Time [sec]

Fig. 6 Starting characteristics of SETF, attached with
diffuser guide, and static pressure of the
scramjet engine intake.
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Fig. 7 Shock distribution in the SETF test section.
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Fig. 8 Mach number distributions in the Mach 5.0 2D
nozzle (400 mm inside the nozzle).
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Fig. 9 Starting characteristics of SETF and static
pressure of the scramjet engine intake,
moved into the facility nozzle.
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Fig. 12 Mach number distribution at a 50 mm away
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