
  

  1394155 71 -80
                

    

    

     
mme.modares.ac.ir

  

    

    

    

    
                  

 

  
:  Please cite this article using:

M. J. Montazeri, R. Ebrahimi, New preliminary design method of pump-fed system in cryogenic lpre base on gradient and genetic algorithms, Modares Mechanical
Engineering Vol. 15, No. 5, pp. 71-80, 2015 (in Persian)

   
 

12*  

1-    
2-    
* 83911-16569rebrahimi@kntu.ac.ir  

      
  

 :26  1393  
 :10  1393  

 :15 1394  

      
 .        

  .
     .  -

-       
  .   

       .    
 ( )    .

          

  

  

  

  

  

New preliminary design method of pump-fed system in cryogenic LPRE
base on gradient and genetic algorithms

Mohammad Javad Montazeri, Reza Ebrahimi*

Combustion and Propulsion Laboratory, Faculty of Aerospace Engineering, K. N. Toosi University of Technology, Tehran, Iran
P.O.B. 16569-83911 Tehran, Iran, rebrahimi@kntu.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper
Received 17 November 2014
Accepted 01 March 2015
Available Online 04 April 2015

In this paper, new method for preliminary design of feed system (FS) in cryogenic liquid
propellant rocket engine (LPRE) has been developed. The cycle type of LPRE is pump-fed system
and staged combustion. Engine cycle consists of main turbopump with reactive gas turbine,
fuel booster pump with hydro turbine and an oxidizer booster pump with active gas turbine. This
method, based on four specifications, proper cavitation number in pumps, especially in oxidizer
component, power balance between pumps and turbines, strength of material in main rotor of
turbopump and mass evaluation of FS, determines the type of FS components and calculates
initial requirements for preliminary design of each of them. Calculation shows that employing
booster pumps improves the cavitation characteristic of the main pumps and consequently
decreases FS mass, but causes added mass to fed-system. Optimum point could be achieved
through using genetic algorithm, in which all involved parameters could be considered. Results of
the method are compared with the same engine scheme. Comparison of the results confirms the
correctness of the method and enhancement of FS characteristic parameters.
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