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Content :
Tripropellant rocket can be designed in two ways- either by adding a metallic fuel
like Al or Be to the bipropellant system or can be a semi-cryogenic. Here, the mode
used is semi-cryogenic, where we use liquid oxygen as oxidizer, liquid hydrogen and
kerosene based RP-1 as fuels. The main advantage of semi-cryogenic system is that it
combines high thrust of a hydrocarbon fuel and high specific impulse of cryogenic
propellants. The preliminary analysis is done in RPA (Rocket Performance Analysis)
where we get the thermodynamic and transport properties along with performance
parameters variation with altitude. The results are validated using CEA (Chemical
Equilibrium and Applications). Using the results obtained from the analysis, the
thrust chamber and 80% bell nozzle is designed using the parabolic approximation
method. Thrust chamber cooling analysis is done using the regenerative cooling
method where LH2 is used as the coolant which takes up the heat released by the
combustion gases and thus raises enthalpy of the fuel before entering the combustion
chamber. CFD analysis is done using the designed geometry by considering rectangular
cooling channels.
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