Brief information about the project

Name of the project

AR19576858 "Manufacture and testing of prototypes of a
solid-state pulsed plasma engine for small-sized spacecraft

Relevance

The scientific novelty of the proposed project lies in the
creation of a prototype of a solid-state pulsed plasma
engine designed to maintain and correct the orbit of small
spacecraft and testing in laboratory conditions. All
developments within the framework of the proposed
project are of scientific, technological and industrial-
innovative interest not only for Kazakhstan, but also for
the world community, since the development of space
technology is a priority in such popular areas as
telecommunications and Earth observation, satellite
communications, spacecraft, electrical pulse jet engines,
etc.

Purpose

Manufacturing and testing prototypes of a small-sized
solid-state pulse-plasma engine in laboratory conditions,
used for orientation, control and trajectory correction
systems of small-sized spacecraft.

Obijectives

1. Development of the design and design of a
prototype solid-state pulsed plasma engine to minimize
and improve the main characteristics.

2. Testing the core elements of a prototype solid-state
pulse plasma engine for vacuum compatibility and
tightness.

3. Development of a standard electronic board for the
power and control unit of a prototype solid-state pulse
plasma engine.

4. Study of the combustion process, structure and
dynamics of the pulse engine.

5. Experimental study of the traction and energy
characteristics of a prototype solid-state pulsed plasma
engine.

6. Testing, testing operating modes, determining the
operating life of a solid-state pulse plasma engine on an
automated vacuum stand.

Preparation and publication of articles in peer-reviewed
scientific journals in accordance with the requirements of
competition documentation.

Expected and achieved results

This project will develop the designs and structures of a
prototype solid state pulsed plasma engine to minimize and
improve the main characteristics; A prototype of a small-
sized solid-state pulsed plasma engine with a reliable
design and improved design will be developed. The core
elements of the prototype solid-state pulse plasma engine
will be tested for vacuum compatibility and tightness. The
results of testing the key elements of a prototype solid-state




pulse plasma engine for vacuum compatibility and
tightness will be presented.

A standard electronic board for the power and control unit
of a prototype solid-state pulse plasma engine will be
developed; A standard electronic board for the power and
control unit will be manufactured with the possibility of
autonomous power supply and automation. The
combustion process, structure and dynamics of pulsed
plasma of a solid-state engine will be experimentally
studied. The structural characteristics and dynamics of the
pulsed plasma of a solid-state engine will be analyzed
using high-speed imaging and probe diagnostics.

The traction and energy characteristics of a prototype
solid-state pulsed plasma engine will be experimentally
studied; The results of experimental studies of the traction
and energy characteristics of a solid-state pulsed plasma
engine will be presented. Testing, testing of operating
modes and determination of the operating life of the solid-
state pulse plasma engine will be carried out. The operating
modes and determination of the operating life of a solid-
state pulsed plasma engine in an automated vacuum will
be carried out.
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Patents

It is planned to file for a patent of the Republic of
Kazakhstan
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