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Abstract:

Based on the method of characteristics, a simulation method for dynamic process of bipropellant pressure-fed space

propulsion system was studied. A method of building and evaluating static characteristics simulation model was presented and it was

based on the dynamic process simulation model. By simulating the static and dynamic characteristic of one space propulsion system,

the feasibility and practicability of this method was validated. It may reduce the workload by this method. By appending components

in the software, other propulsion systems can be simulated.
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Simulation model of dynamic characteristics of
space prpoulsion system

Model information (Integral ste Integral
step number, Fuel density, Onl:Eza nsity,...,
Pipeline number, Joint number, Tank number...)

Pipe:Diameter,Length, Wall thickness, Yang's
elasticity modulus of pipeline’s material,
Oxidizer or fuel,Initial pressure

Concentrate resistunce:Inlet pipe,Outlet pipe,
Mass flux rating,Oxidiger or fuel, Pressure
rating

——{ Tank:Pressurization pressure, Outlet pipe

Branch pipe (two inlet—one outlet):Inlet pipe,
Inlet pipe,Outlet pipe e e

Branch pipe (one inlet—two outlet):Inlet pi
Outlet pipe,Cutlet pipe ppes

 Chamber:Volume,Throat area,Mass flux rating
of oxidizer,Mass flux rating of fuel

Electromagnetic valve:Inlet pipe,Chamber,
Oxidizer or fuel Pressure rating,Mass flux rating,
Start time,Close time,Start approximately
cxponent

Fig. 1 Simulation model of dynamic
characteristics of space propulsion system
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[Each component parameters input |
¥

| Set valve state |
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| Setstep numbern |
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]
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!

Siore the
computation results

Fig.2 Flowchart of dynamic process simulation
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Table 1 Variables and equations of each component

Variables
P, pa. ne 1
P 1B, nR

Component Equations

Pipe

Chamber

Tank —

Concentrate resistance —

1
1
2
Branch pipe — 3
2
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Fig.3 Flowchart of static and dynamic characteristic simulation
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Fig.4 Variety of chamber pressure
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Fig.5 Variety of chamber pressure in fault
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