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Design and analysis of continuous high-ent halpy
supersonic pran ixed heater
LIN Zhryong LIDa-peng ZHOU Jin HUANG Yu-hui

( Inst of A erospace and M aterial Engineering NatinalUni of Defence Technolgy, Changsha 410073 China)
Abstract A new method ntegrating the m iror nozzles nto canbustion heater is presented am ing at experinental
study for fundam ental problan of supersonic canbustion and detonation The high-enthalpy fuellean flow w ith variable stagna-
tion tem perature is produced n preheated combustor and fuel is injected into the flow with a special angle in the appropriate
position where the tem perature descends after expanding along the m irror nozzle A fier the flow m ked n them ixing segn ent

the continuous supersonic pran ked m ixture w ith variable stagnation tem perature and equivalence ratio is produced Sane pre-
lin inary num erical smulation and analysis are perfomed for the m iing process and ignition delay Some shock-nduced com-

bustion wedge experments w ith the high speed schlieren technology are conducted and the pran xed heater is validated
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Premixed supersonic flow

Fig 1 Scheanatic of prem ixed supersonic heater
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Fig 2 Surfacem esh of camputing damain
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Table1 Design condition and param eter of cam bustor

Ty /K po MPa v p.MPa

V./(m/s)

Ma r./K m3, [ gls)  mu,/(gls)  m3/(gls)

1741 2 1 2923 Q11 1526

25 901 119 112 e ]

Table 2 Condition and mole fraction of species on
the cam bustor outlet

T /K p MPa H,0 0, N3
901 01l 019238 Q 599 2

Q208 1
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Fig.3 Contour of H, mole fraction
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Fig.4 Contour of temperature distribution
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Table3 Parameter for ignition delay analysis

T /K p MPa H,0 0, N, H, T/us
950 Q 101 Q104 Q094 02996 0500 12 2

HTFRRERS BEWREH#E LN 1 500 m /s
KA RGEBKERN 140 mm, ARG B REY
BF1E) N 0. 1 msE S, 53 KIEB N (A48 L AL, il
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Fig.5 Schlieren photo on the slope without

premixed-hydrogen injected

Fig.6 Schlieren photo on the slope with

premixed-hydrogen injected
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