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Combustion Effect on the Reattachment Point in Solid Fuel Ramjet

TAN Jianguo, CHEN Xiao—ian, YANG Tao, ZHANG W ei-hua
(Collegye of Aerospace and Material Engineering, National Univ. of Defense T echnology, Changsha 410073, China)
Abstract: Cold flow field and simplereaction flow field of the combustion of HTPB and PS within the solid fuel
ramjet (SFR]) are simulated using PHOENICS program- T he result shows that the reattachment point moves forw ard
so that the flow field structure is altered in case of combustion. In case of cold flow. the reattachment point doesn’t
change with inlet temperature, but it does so in sim ple— reaction flow field. And it doesnt change with inlet mass flux
in both conditions.
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Fig. 1 Schematic figure of the configuration and
internal flow field of SFRJ
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1300kg/m” s y 0 h= C T+ Punl2, oxid = 0.232,
0
p = 1.0125x 10°Pa
r= Aexp(- E/R.Tw), A ,E ,
Tu , i y
s ) ‘u
= 0,v= P/Pr,h=- C(Tw- To) — Hv,oxid= 0.0,fuel = 1.0 P , Cs ,To
, To= 293.15K,H.
HTPB 0= 930km/m’, C. = 1275)/ (kg K),A = 2.5x 10'kg/(m’ s),E= 9.5x
10')/mol, H. = 5.0x 107/kg,q- = 3.77 % 10'J/kg
PS : 0= 1300kg/m’, Ci= 1275)/ (kg K),A = 3.4x 10kg/m’ s),E= 1.17 x

10°)/mol, H. = 1.507 x 10°J/ kg, q-= 2.344x 10'/kg
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Fig.2 Reattachment point vs. sidestep heig ht Fig.3 External reattachment point data
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Fig. 4 Reattachment point vs. air temperature Fig. 5 Reattachment point vs. inlet flux
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