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Analysis and optm ization of vortex configuration for vortex-cooled
canbustion chanber
TANG Fej LI Jiawen CHANG Ke-yu

( School of A stronautics Beijing Univ of A eronautics and A stronautics Beijng 100191, Chna)

Abstract The Vortex Canbustion ColdW all is an mnovation cooling method for liquid rocket engine canbustion chan-
ber which has the advantages of sinple structure low=-cost and high reliability Based on the ntroduction the principle of
Vortex-cooled Canbustion Chanber (VCCC),

of bilirectional vortex was demonstrated By means of the cold flow simulation prelin mary analysis of vortex flow configura-

the vortex flw configuration was analyzed and the distrbutional characteristics

tion was perfomed Velbcily and energy decreased n the flow field due to viscous can affect the efficiency of propellantm x ing
and can bustion under reactive flw conditions Optin izing the ncidence angle of ox il izer nozzles show s that the ox d izer nozzle

with certain slope angle can enhance the velocity and vorticity of mner vortex regions and inprove the canbustion efficiency of

propellants in VCCC
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Fig.1 Schane of cyclone separator
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Fig.3 Analytical schanatic of vortex theory
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Fig.4 Theoretical axial velocity profile
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Table 1 Key param eters of calculation model
Chanber Outlet

rad mis rad mis

Length Nozzle Nozzle rad s

/mm num ber /mm
/mm /mm

110 40 161 12 38
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Fig.5 Geametry and corresponding m esh layout
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Table 2 Two different calculation conditions

Cas Pressure M ass flux Inlet velocity
o MPa /(ke/s) /(m 19)
A 4 0 078 133 1
B 1 0 054 96 0
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Fig. 6 Velocity for cold flow
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Fig.7 Axial velocity for schaneA
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Fig. 8 Axial velocity for schaneB
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Fig. 9 Schanatic of slope oxidizer nozzle
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Fig. 10 Camparison of vorticity for different axis distance
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