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Nowadays, there are already a huge number of domestic and foreign 

spacecrafts, each of them has its own original layout and design solutions. 

The spacecraft is an aircraft designed for meant to perform research tasks 

using target equipment in space flight altitude over 100 km from the surface of the 

earth. 

The tasks performed by the spacecraft are diverse: meteorology, monitoring 

of the Earth's surface, and so on. Many tasks of great industrial and agrarian 

significance are performed by small spacecraft. For realization of the target task, the 

spacecraft is equipped with a complex of on-board equipment, which consists of 

units and assemblies that fill certain functional tasks. 

Currently, there is an intensive exploration of outer space, which is 

conducted according to a broad program, including flights like near-Earth orbits and 

along trajectories to other planets of the solar system. For the successful conduct of 

scientific experiments, it is necessary to orient and stabilized spacecraft in space. 

The solution of this task is entrusted to the system of orientation and stabilization, 

the technical and operational characteristics of which largely determine the success 

of scientific experiments in space. Therefore, there is a need for simple, reliable, 

accurate, lightweight, working for a long time with minimal energy expenditure 

systems orientation and stabilization of spacecraft.  

The existing and currently developed systems of orientation and stabilization 

can be divided into three main groups: passive, active, and combined. 

An active orientation and stabilization system is a system that, in carrying 

out its functions, requires onboard energy sources. Such systems in the course of 

work use various active devices, such as reaction wheels.  

Active systems provide high accuracy of orientation, can create large magnitudes, 

have high speed, that is, orient the spacecraft in a predetermined position in a short 

time interval [2]. 

During the project, a platform for the active orientation and stabilization 

system of a microsatellite (microsatellites have a total mass of 10 to 100 kg) was 

developed, which consists of a base, three reaction wheels, three electromagnets, a 

solar sensor and a star sensor on a bracket. 

One of the most important stages in the creation of a new spacecraft is its 

layout. 

Layout of on-board equipment of a spacecraft is a combination of structural 

elements (compartments, assemblies, units) and equipment of on-board equipment 

into a system designed to perform during a given time the functional tasks of the 

spacecraft, which are determined by its purpose. 
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Layout is an informal stage in the development of a spacecraft, and a 

complex creative process, which consists in creating the original design of 

spacecraft, while the spacecraft must fulfill the requirements imposed on it. It is 

carried out taking into account the experience of the designer and the latest 

technology. 

During the project, the task was a geometric layout, which consists in 

positioning the assembled components of the on-board equipment relative to the 

associated coordinate system. In the process of geometric layout, an appearance is 

selected and a theoretical drawing of the spacecraft is formed, the shape and 

dimensions of the spacecraft are also determined. 

Тhe spacecraft layout is often made of two structural elements:  

а universal space platform, which houses the equipment of all the serving systems 

that are necessary for the operation of the target equipment, and from the platform of 

the target equipment, which is designed to solve a specific task assigned to the 

spacecraft [3]. 

During the development of the platform layout, the system of angular 

orientation and stabilization was used in a modernized form, some of the decisions 

that were previously taken in space vehicles and successfully proved themselves in 

operation [1]. 

With the help of SolidWorks, 3 reaction wheels were located relative to the 

coordinate system of coordinates of the platform of the angular orientation system 

and the stabilization of the spacecraft, because in such position, the reaction wheels 

are best to stabilize the platform and combine the center of the mass of the platform 

with the center of one of the reaction wheel, in order to improve the algorithms of 

stabilization. 

The project provides an analytical review of the existing methods for 

developing structural layout schemes for platforms for angular orientation and 

stabilization, presents an own method for constructing the platform of the angular 

orientation and stabilization system, an assembly drawing of the entire platform, 

detailed drawings of all elements and a specification were developed. The prototype 

of the platform was developed using additive technologies. The project was done 

using computer technology and own experimental research. 

After completing this project, I realized that the layout problem is 

complicated and requires a lot of effort and time, analysis of possible rational layout 

options, especially during the initial stages of work. 
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