
International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

686

Abstract

Keywords



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

687

A. Selection of Injection System Architecture 

Pintle Nozzle Technology

Multi-Injector Plates

Flow Control Valve

FCV-
Fixed-Injector 

Pintle Injector

Rotating Plate



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

688

Analytic Hierarchy 
Process

Throttability

Reliability Stability
Safety Efficiency

Simplicity TRL 
improvement

B. Nitrous Oxide Propellant and Its Implications 

LOX (90K) 
LH2 (20K) 

N2O

critical flow



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

689

C.Injection System Performance Requirements 

interPhaseChangeFoam,

A. Experimental Apparatus 



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

690

B. Governing Equations 
interPhaseChangeFoam

interPhaseChangeFoam

Continuum 
Surface Force

Compressive Interface Capturing Scheme for Arbitary 
Meshes
interPhaseChangeFoam

C.Computational Domain and Boundary Conditions 



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

691

D.Computational Strategy 

E. Validation Results 



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

692



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

693

 TM2 



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

694



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

695

Proc. 63rd International Astronautical 
Congress

Proc. 8th European Symposium on 
Aerothermodynamics and Space Vehicles

Proc. 5th European Conference for Aeronautics 
and Space Sciences, EUCASS

Proc. Deutscher Luft- und Raumfahrtkongress, 

Proc. 36th Joint Propulsion Conference 
and Exhibit

The Analytic Hierarchy Process

Proc. 3rd ECCOMAS YIC

AIChE Journal



International Journal of Mechanical, Industrial and Aerospace Sciences

ISSN: 2517-9950

Vol:10, No:4, 2016

696

Proc. 43rd AIAA/ASME/SAE/ASEE Joint 
Propulsion Conference and Exhibit

Journal of Computational Physics

Proc. 3rd International Symposium on Cavitation

Computer and Fluids

Proc. 4th International Conference on 
Multiphase Flow

Computational Science and Discovery, 

Engineering Application of Computational Fluid 
Mechanics

Proc. 9th OpenFOAM Workshop, 

Journal of Computational Physics


