UNIT 6

BOILERS
SPEAKING

1. Work in pairs. Discuss with your partner what you know about boilers. Some answers to the questions below you can find in the texts Ex.2 and Ex.3.
1. What is a boiler?

2. What is a boiler intended for?

3. What are the main types of boilers?
READING

2. Read the article about configurations of a boiler.
Configurations

A boiler is a closed vessel in which water or other fluid is heated. The source of heat for a boiler is combustion of any of several fuels, such as wood, coal, oil, or natural gas. Nuclear fission is also used as a heat source for generating steam, either directly (BWR) or, in most cases, in specialized heat exchangers called "steam generators" (PWR). Heat recovery steam generators (HRSGs) use the heat rejected from other processes such as gas turbine.

Boilers can be classified into the following configurations:
· Fire-tube boilers: In fire tube boilers hot gases are passed through the tubes and water surrounds these tubes. They are simple, compact and rugged in construction. Depending on whether the tubes are vertical or horizontal they are further classified as vertical and horizontal tube boilers.
· Water-tube boilers. In this type, tubes filled with water are arranged inside a furnace. Often the water tubes connect large drums, the lower ones containing water and the upper ones steam and water. Water tube boilers can be designed to exploit any heat source and are generally preferred in high-pressure applications since the high-pressure water/steam is contained within small diameter pipes which can withstand the pressure with a thinner wall.

3. Look at the two diagrams illustrated below. What types of boilers are presented in these diagrams? Describe the difference between these two types of boilers.


                    

4. Read the text about boilers and the requirements of a perfect steam boiler. Open the brackets using the verbs in the appropriate Tense and Voice Form.

BOILERS

The role of boilers and heat recovery steam generators (HRSGs) in the industrial economy is invaluable. Boilers form the backbone of power plants cogeneration systems and combined cycle plants. There are few process plants, refineries, chemical plants or electric utilities that do not have a steam plant. Steam is the most convenient working body for industrial processing, heating, chilling, and power generation applications. Fossil fuels (1) ____(to continue) to be the dominant energy providers.

Requirements of a Perfect Steam Boiler

1. Proper workmanship and simple construction, using materials which experience has shown to be the best, thus (2) ______ (to avoid) the necessity of early repairs.

2. A steam and water capacity sufficient to prevent any fluctuation in steam pressure or water level.

3. A water surface for the disengagement of the steam from the water of sufficient extent to prevent foaming.

4. A constant and thorough circulation of water throughout the boiler to maintain all parts at the same temperature.

5. The water space (3) _____ (to divide) into sections so that should any section fail, no general explosion can occur and the destructive effects will be confined to the escape of the contents. 

6. A great excess of strength over any strain. The boiler being so constructed as to be free from strains due to unequal expansion, and, if possible, to avoid joints exposed to the direct action of the fire.

7. A combustion chamber so arranged that the combustion of the gases started in the furnace (4) ____ (to complete) before the gases escape to the chimney.

8. The heating surface as nearly as possible at right angles to the currents of heated gases, so as to break up the currents and extract the entire available heat from the gases.

9. All parts readily accessible for cleaning and repairs. This is a point of the greatest importance as regards safety and economy.

10. Capable of (5) _____ (to work) to its full rated capacity with the highest economy.

11. Equipped with the very best gauges, safety valves, and other fixtures.

READING

5. Read the text and answer the questions below.

1 What is a water tube boiler?

2 What are water tube boilers intended for?

3 What is the difference between capability of water tube boilers and fire tube boilers?

4 Why are fire tube boilers not suggested for high steam pressure applications?

5 In what types of boilers can superheaters be used?

6 Where are the superheater located in fire and water tube boilers?

7 When is a water tube boiler more preferable? Why?

WATER TUBE VERSUS FIRE TUBE BOILERS

Table 2.1 below shows a few aspects of ﬁre tube and water tube waste heat boilers. Water tube boiler is a steam generator consisting of water drums and steam drums connected by banks of tubes through which the water is circulated. The tubes are exposed to the hot gases of the furnace and the heat transfer rate is high.

Generally water tube boilers are suitable for large gas ﬂows exceeding millions of pounds per hour and can handle high steam pressures and temperatures. Fire tube boilers are suitable for low steam pressures, generally below 500 psig. Table 2.2 shows the effect of pressure on tube thickness in both types of boilers, and one can see why ﬁre tube boilers are not suggested for high steam pressure applications.

In water tube boilers, extended surfaces can be used to make them compact if the gas stream is clean.  Flue gas pressure drop will also be lower than for an equivalent ﬁre tube boiler owing to the compactness of the design. Water tube boilers can be smaller and weigh less, particularly if the gas ﬂow is large, exceeding 100,000 lb/h. Superheaters can be used in both types. In a water tube boiler they can be located in an optimum gas temperature zone. In a ﬁre tube boiler, the superheater has to be located at either the gas inlet or exit, making the design less ﬂexible and vulnerable to slagging or corrosion. If the waste gas is slagging in nature, a water tube boiler is desired because the surfaces can be cleaned by using retractable soot blowers. In general, the type of boiler to be used for a particular case is determined by the experience of the manufacturer. Sometimes a combination of ﬁre and water tube boilers is used to suit special needs.
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Variable

Fire tube boiler

Water tube boiler

Gas flow

Gas inlet temperature
Gas pressure

Firing

Type of heating surface
Superheater location

Water inventory
Heat flux-steam side

Multiple steam pressure
Soot blower location

Miiltinle modiilee

Small—less than
50,0001b/h

Low to adiabatic
combustion

High—even as high
as 2000 psig

Possible

Bare tube

At inlet or exit of boiler

High
Generally low

No
Inlet or exit of boiler

No

50,000 to millions of
Ib/h

Low to adiabatic
combustion

Generally less than
2psig

Possible

Bare and finned tubes

Anywhere in the gas
path using screen
section

Low

Can be high with finned
tubes

Yes

Anywhere inside boiler
surfaces

Yac
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Tube thickness® External pressure Internal pressure
(in.) (psig) (psig)
0.105 575 1147
0.120 686 1339
0.135 800 1533
0.150 921 1730
0.180 1172 2137

22in. OD, SA 178a and SA 192 carbon steel tubes at 700°F.




