Experiment No.1
Part 1 

Boiler/Steam Generator Description and Application
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Boiler/Steam Generator: Is a device that used to generate steam.
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Heat Sources:
· Burner

· Solar energy
· Nuclear reactor
Burner
Burner.flv
Boiler Types:
Fire tube Boilers are: Fire tube Boiler.jpg  Fire Tube Boiler.flv 
· Relatively inexpensive 

· Easy to clean  

· Compact in size 

· Available in sizes from 600,000 btu/hr (175 kW) to 50,000,000 btu/hr (14,500 kW)
· Easy to replace tubes 

· Well suited for space heating and industrial process applications

Disadvantages of Fire tube Boilers include:
· Not suitable for high pressure applications 250 psig (17 bars) and above 

· Limitation for high capacity steam generation

Water tube Boilers are: ..\Ex Marcet\PowerPlant.exe     Water Tube Boiler.jpg  
· Available in sizes that are far greater than the fire tube design. Up to several million pounds per hour of steam. 

· Able to handle higher pressures up to 5,000 psig (350 bars).
· Have the ability to reach very high temperatures

Disadvantages of the Water tube design include:
· High initial capital cost 

· Cleaning is more difficult due to the design 

· Physical size may be an issue

Steam Applications:
· Power Generation   ..\Ex Marcet\Steam.gif
· Industrial Application

· Food Factories

· Textile Factories

· Chemical Factories

Part 2 

Simulator with Controls and Fault Boiler Generation

Introduction:
This unit has been designed to make available to the students a working model simulating all the factors governing the use, the operation, maintenance and repair of a steam generating system
The simulator has been fitted with all the typical control and adjustment components as are normally employed in industrial boilers of this type, and, in particular, with: 
	· 
	A mixed gas/oil burner; 

	· 
	Three different types of level controls; 

	· 
	Modulation and safety pressure switches; 

	· 
	Failure generating panels; 

	· 
	Synoptic panels with connectors and indicator lamps; 

	· 
	Electrical fault-finding circuit. 


The boiler body is made of transparent material to enable the students to observe the behavior of the hydraulic phenomena taking place inside the boiler and that of the various controls. 
The electrical control and management board, with the synoptic panel and the failure generator at the front, is fixed to the structure of the boiler.
The Device Component 
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View of the system 
1. Electrical control panel 
2. Water tank with 100 l. capacity 
3. Combined gas/oil burner 
4. Mechanical type level control 
5. Pressure control manometer 
6. Safety valve 
7. Max./min. level probe 
8. 3-probe electronic level control 
9. Magnetic type level control 
10. Bunching steam tank 
11. Reed contact type level control
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· IG General switch 

· F1÷5 Fuses 

· TP 1÷8 Connectors for electric tests 

· Min. level (TP6/7) / Minimum level in the boiler 

· Pressure (TP7/8) / Pressure in the boiler 

· Min. level (TP3/4) / Minimum level in the supply tank 

· Max. level (TP4/5) / Max. level in the boiler 

· Water feed pump  

· Relief valve 

· Steam outlet 

· P Manometer 

· S1 Burner selector 

· Flame failure reset 

· Flame failure 

· Gas burner / Gas burner synoptic panel 

· Oil burner / Oil burner synoptic panel 
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12. Pedal operated pump for boiler pressure simulation 

13. Water recirculation pump 

14. Pressure accumulator 

15. Working pressure switch
16. Maximum pressure with manual reset pressure switch 

17. Working thermostat 

18. Gas minimum pressure switch 

19. Water recirculation valve 

20. Discharge valve 

21. Gas feed solenoid valve 

Fault simulation panel 

This is located to the right of the electric panel and it accommodates twenty switches, each of them having a different function, which produce different operating anomalies by opening or short circuiting the electric nodes. 

The effects of the anomalies change depending on the type of burner used (whether gas or oil fuelled). The table lists the different switches and their specific functions. 
	Switch
	Functions
	Anomalies

	1
	Photocell cut out 
	Burner blocked 

	2
	Gas min. pressure switch 
	Burner blocked 

	3
	Electrodes short circuited 
	Burner blocked 

	4
	Fan motor cut out 
	Burner will not start 

	5
	Transformer cut out 
	Burner blocked 

	6
	Oil solenoid valve burnt out 
	Burner blocked 

	7
	Gas solenoid valve burnt out 
	Burner blocked 

	8
	Working pressure switch open 
	Burner stopped 

	9
	Maximum pressure switch open 
	Burner stopped 

	10
	Water pump not working 
	Water level low 

	11
	Mechanical level switch 
	Pump stopped 

	12
	Magnetic level switch 
	Pump stopped 

	13
	Reed relay level switch 
	Pump stopped 

	14
	Electronic level switch 
	Pump stopped 

	15
	Minimum level in boiler 
	Burner stopped 

	16
	Maximum level in boiler 
	Pump stopped 

	17
	Water pump fuse 
	Pump stopped 

	18
	Burner fuse 
	Burner stopped 

	19
	Burner inlet air pressure switch 
	Burner blocked 

	20
	Working thermostat 
	Burner stopped 


Liquid Water

















