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Abgtract : An energy-bypass system located parallel to combustor is applied for the performance improvement at
high flight speed and extension of flight envelop. The disadvantage of energy-reintroduction in AJAX, pro-
posed by Russian as a specia case of ranjet engine with energy-bypass system, is explored in this paper , and a
new hypersonic propulsive system named as M HD- Arc- Ramjet combined cycle is proposed, which uses arc for
energy injection. The results of thermodynamic analysis show that the specific thrust of M HD-Arc Ramjet
combined cycleisequivalent to that of AJAX, and theformer is superior to the latter when energy isinjected at
higher temperature in arc. The future work islisted at the end of paper.
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Table 1l Comparison of condition downstream of the inlet
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Fig 3 Schematic diagram of Hartmann effect

M HD- Arc Ramjet



772

28
’ 3 MHD-Arc Ramjet AJAX
M HD-Arc Ramjet
(1317] ' — . AJAX
[14] . -
' , 2
20 000 K, ( )
2000 K
' M HD-Arc Ramjet AJA X
1 3a ,
( ) [21] 2
( 2 4
) )
; (
[ HImASTOBERS 39
e EE T
, M~

—MHD -Arc
Ramjet

M HD-Arc Ramjet

( 1 1-2-2m-3-3s 3
4'-1)

4 -

Fig 4 Temperatureentropy cycle diagram of ramjet with
energy-bypass system (1-2-2mr3-3mr4-1:AJAX;1-2-
2mr3-3s3a4-1:MHD-Arc Ramjet)
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