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1. Introducción 
The steam boilers have accompanied  the 
development of humanity since the seventeenth 
century, from the improvements made by Jammes 
Watt. Technology has contributed to the innovation of 
this type of equipment, which means that they do not 
lose their validity and continue to be necessary in the 
industry for various applications in processes (food, 
pharmaceutical, tectile, transport, etc.) [1]. That is 
why the international associations of engineers 
established standards of building standard codes for 
boilers and pressure vessels, the most widely used 
being the ASME code [2]. 

On the other hand, the efficient explotation of steam 
generators is imposible to achieve without the 
applcation of an automatic control, which increases 
the reliability and safety in the operation of these 
equipment [3]. This paper presents the design and 
control of a pressure vessel, used for a steam boiler 
of 2 B.H. 

4. Results 
As a result of the analysis, a maximum tension in the 
container of 160​𝑘𝑔/𝑐​𝑚↑2     was obtained, which is 
below the elastic limit of the material. 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

2. Objetives 
2.1.General Objectives 
Design and implement a vertical pirotubular steam 
boiler of  2 B.H. 
 

2.2. Specific Objetives 
Ø  Develop a steam boiler using ASME standards. 
Ø  Implement a control system of steam pressure, 

water level and gas supply. 
Ø  Program a graphical interface for control and 

monitoring of boiler parameters. 

3. Methodology 

5. Conclusion 
A study was made on the principle operation of fire 
tube boilers (pirotubular) as an object of mechanical 
design. For it’s design and construction, ASME 
standards were considered. The results obtained 
show that the design is effective and reliable, due to 
the correct selection of materials and the hydrostatic 
tests carried out on the steam boiler. Regarding the 
integral automatic control, based on embedded 
systems, this allows to obtain an effective control of 
the operation and makes it possible to significantly 
improve the efficiency of this type of machines. 

 
 

Figure 1. Development methodology.	
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The power of the steam boiler at 2 B.H. equals 
18.6 kW [2]. Working conditions were  150  °𝐶  y 5​
𝑘𝑔/𝑐​𝑚↑2  . 

Structure of the steam boiler. 

 

 
Section I and II of the ASME standard codes 
were use [2]: 
1.  Construction methods of power boilers and 

high pressure (PG). 
2.  Boiler requirements manufactured by welding 

(PW). 
3.  Requirements for pirotubular boilers (PFT). 
4.  Requirements for miniature boilers (PMB). 
 
 
 
 
 

ASME standard codes. 

Control system 

 

 

Design in SOLIDWORKS. 

Figure 3. Steam Boiler design in CAD. 

Figure 4. Block diagram of the integral automatic control 
system of steam generators [3]. 

Graphic interface in LabVIEW 

Figure 5. Block diagram programming with embedded 
system selected to be used. 

Figure 8. Graphical interface for monitoring and data 
acquisition in LabVIEW. 

Figure 6. Stress simulation of Von Mises (Carbon Steel). 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

Figure 9. Control response implemented with  
LabVIEW y ATMEGA 25. 

Figure 7. Structure of the steam boiler of 2 B.H. 
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Figure 2. Phases diagram for water. 
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