24 8 Vol.24 No.8
2009 8 Journal of Aerospace Power Aug. 2009

:1000-8055 (2009) 08-1837-06

( , 210016)

148, 0 765, 17. 71, 4 05; 6
2 08, 0. 502, 28 03, 4 67.

© V211 3 A

Design of the interface bet ween ramjet-and scramjet ‘modules of
dual combustor ramjet and flowfield simulation

LI Pu,;-GUO-Rongwe

(College-of Energy and Power Engineering ,
Nanjing University of “‘Aeronautics-and Astronautics, Nanjing 210016, China)

Abgtract; A preliminary' study was carried out on the interface between ramjet and
scramjet modules of dual combustor ramjet. Eforts werefocused on the influence of the de-
sign parameterson the mixing-performance usng numerical method. The desgn parameters
included the height of the step, the step geometry and the proportion of the mass flow of
ramjet modules.-An interface with better mixing performance was presented in the paper.
Resultsindicate: the Mach number at the duct exit is 1. 48, the total pressure recovery is
0.765, pressure ratio is 17. 71 and temperature ratio is 4. 05 for the free stream of the Mach
number is4. For the Mach number is 6 condition the Mach number at the duct exit , the total
pressure recovery , pressure ratio and temperature ratio are 2. 08, 0.502, 28.03 and 4. 67 re-
spectively.

Key words: hypersonic flow ; dual combustor ramjet ; interface; numerical analyss;
mi Xi ng performance
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Fig.5 Total pressure recovery and the Mach number at

the exit versus height of the step
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the symmetry plane of the mixing duct

1)

2) , 4

3)

4) :

[1] BilligF S, Watrup PJ, Sockbridge R D. Integral-rocket

dual-combustion ramjets: a new propulson concept[J]. J.
Spacecraft and Rockets, 1980, 17(5) : 416-424.

[2]

[3]

[4]

[5]

[6]

[7]

[8]

Stockbridge R D. An experimental investigation of shock
waves and turbulent boundary layer interactions in a su-
personic flowfield through an annular duct[D]. Maryland
U.S A.: Univerdgty of Maryland College Park , 1986.

i ’

[J]. , 2004 , 25(2) : 101-106.
SUN Yingying, SITU Ming, FU Webiao. Numerica
study on supersonic combustion of kerosene-air premixed
flow[J]. Journa of Propulson Technology , 2004, 25(2) :
101-106. (in Chinese)

[J3]. , 2009, 41(2) : 176-180.
LI Pu, GUO Rongwe. Numerical s mulation of hyperson-
icinlets for scramjet modules of dual combustor ramjet
[J]. Journa of Nanjing University of Aeronauticsand As
tronautics, 2009, 41(2) : 176-180. (in Chinese)

[J3]. , 2000,"14(1) : 51-56.

SUN Yingying, SFTU Ming,-WAN G Chun, et al. Experi-
mental study of supersonic combustion of kerosenein dual
ecombustor{J].
Mechanics, 2000 ; 14(1) : '51-56-"(in Chinese)

Experiments and Measurements in Fuid

[I]: , 2008, 29(1) :
20-27-
TAN Huijun, GUO Rongwei , L | Guangsheng. Investiga
tion of ramjet inlet for an axisymmetric dua-combustor
ramjet on off-desgn conditions[J]. Acta Aeronautica et
Astronautica Snica, 2008, 29(1) : 20-27. (in Chinese)
[J3]. , 2007 , 28(6) : 1287-1295.

XIE L Urong, GUO Rongwe. Mixing characteristicsof air
streams in a dump duct with two sde 2-D supersonicinlets
90° apart[J]. Acta Aeronautica et Astronautica Snica,
2007, 28(6) : 1287-1295. (in Chinese)

[J]. , 1999, 20(5) : 3538.
WAN G Chun, LU Huiping, SITU Ming. Numerical pre-
dictions of cold flow field of supersonic combustor in dual-
combustor ramjet[J]. Journal of Propulson Technology ,
1999, 20(5) : 35-38. (in Chinese)



