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В данной исследовательской работе рассматривается возможность ис-

пользования технологии обратного проектирования трубопроводов, установ-

ленных на самолетах, для оптимизации технического обслуживания. Рассмат-

риваются отдельные компоненты трубопроводных конструкций с целью ана-

лиза полученных результатов. 

In accordance with present-day requirements set out for aircraft manufactur-

ing industry, Kazan aircraft factory (KAZ) named after S.P. Gorbunov – Tupolev 

PJSC affiliate (part of UAC PJSC under the control of Rostec State Corporation) is 

resuming production of medium-range narrow-body Tu-214 aircraft. The develop-

ment of this passenger aircraft was carried out back in the Soviet Union and not all 

drawings have survived to this day. However, the entire geometry of the aircraft 

parts, including parts of the pipelines, was preserved in the standards. 

  Standards are parts that are made strictly in full accordance with the plaza 

drawing and working drawings, and it is with the standards that finished products 

are compared in order to check the shape and dimensions of the part that will be in-

stalled on the aircraft. In this regard, the use of reverse engineering methods, name-

ly scanning standards and converting them into 3D models and subsequently into 

drawings, would help solve several problems associated with the design of pipe-

lines installed on an aircraft from scratch. 

Reverse engineering is the process of developing any product in reverse or-

der [1]. In other words, this is a set of technologies, hardware, software and tech-

niques that provide the ability to obtain a 3D model as a result of 3D scanning of a 

real object with characteristics. It is also worth noting that reverse engineering 

comes down to a large extent to the process of obtaining a 3D model of a physical 

product; the physical object is transferred to a digital one [2]. Coordinate measuring 

machines (CMMs), laser scanners, computed tomography and structured white or 

blue light devices are used for this purpose. 

It is no secret that the aviation industry requires high precision, safety and re-

liability of aircraft components, including piping. Reverse engineering technology 

is a promising approach to improve part reproducibility [3, 4]. This is especially 

important in the reality of serial production of one aircraft model, for example, the 

Tu-214. 
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There are 4 main types of pipelines installed on Tu-214 aircraft [5, 6, 7]: 

1. Fuel pipelines designed to transfer aviation fuel from tanks to aircraft en-

gines 

2. Hydraulic lines used to convey hydraulic fluid that controls various air-

craft systems. 

3. Pneumatic pipelines used to transmit compressed air or gases. 

4. Lubrication system piping used to transfer oil or lubricating fluid through 

various systems. 

  All types of pipes used on an airplane are united by the fact that they are all 

assembled and tested according to standards, which in turn can also be divided into 

groups. During the study of the topic, Table 1 was compiled, which clearly shows 

how the standards of pipelines differ from each other and the optimal approaches to 

measurement were selected using the analysis method.  

 

Tab. 1. Classification of pipe standards 

 
 

The table clearly showcases that reverse engineering is advisable for almost 

any type of pipeline standards. 
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In the course of my research, I came to the conclusion that reverse engineer-

ing of piping from reference standards is an important method used in the manufac-

turing and design process when product specifications are missing or the product is 

unsuitable for use. This method makes it possible to quickly develop pipelines of 

complex configurations by redesigning and optimizing them in a short period and 

thereby reduce production costs. Reverse engineering technology is a tool that will 

help the aviation industry establish large-scale production of Tu-214 civil aircraft 

within extremely tight deadlines. 
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