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Discussion:

What is the importance of a draft tube in a Francis turbine . Discuss different
types of draft tubes.

Ans. It is a pipe, which connects the turbine and outlet or tail race, through which the
water exhausted from the runner, flows to the outlet channel.

It also act as a water conduit.
Draft tube has the following important function:
1. It makes the installation possible above the tail race level without the loss of head.

2. Water velocity at runner outlet is very, high. By using draft tube the velocity can be
lowered. Loss of kinetic energy is converted into pressure energy.

3. Draft tube prevents the splashing of water coming out of the runner.
Different types of draft tubes used are:

(1) Conical draft tubes

(2) Simple elbow tubes

(3) Moody spreading tubes

(4) Elbow with circular inlet and rectangular outlet.
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(¢} Moody Spreading
Tube

(d) Elbow with circular
inlet and rectangular outlet

Fig. Types of draft tubes

(1) Conical Draft Tubes—This is known as tapered draft tube and used in all reaction
turbines where conditions permit. It is preferred for low specific speed and Francis
turbine. The maximum cone angle is 8° (a = 40°). The hydraulic efficiency is 90%.

(2) Simple Elbow Tubes-The elbow type draft tube is often preferred in most of the
power plants. If the tube is large in diameter; ‘it may be necessary to make the
horizontal portion of some other section. A common form of section used is over or
rectangular. It has low efficiency around 60%.

(3) Moody Spreading Tubes-This tube is used to reduce the whirling action of
discharge water when turbine runs at high speed under low head conditions. The draft
tube has efficiency around 85%.

(4) Elbow with circular inlet and rectangular outlet—This tube has circular cross-
section at inlet and rectangular section at outlet. The change from circular section to
rectangular section take place in the bend from vertical leg to the horizontal leg. The
efficiency is about 85%.
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Define draft tube efficiency. Give mathematical expression.

Ans. The efficiency of the draft tube is defined as the ratio of actual conversion of
kinetic head into pressure head in the draft tube to the kinetic head at the inlet of the

draft tube.
v _93)_
2g 2g) 7
2
a Actual conversion of K.H into P.H. [%—]
Mathematically, =  KHatinletof draft tube = 8.

Q .17. Why the draft tube is not used for Pelton turbine?

Ans. In case of pelton turbine all the K. E. is lost and draft tube is not used because the
pressure value is just the atmospheric so there is no requirement of draft tube.




