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Question:

(a) Express the Bernoulli equation in three different ways using (i) energies, (ii) pressures, and (iii) heads.
ANSWER :-
(i) Energy Form:-
[image: ]= constant…………(i)
• P: Pressure of the fluid.
•  [image: ]: Density of the fluid.
• v: Velocity of the fluid.
• g: Acceleration due to gravity.
• h: Height above a reference plane.
Eq (i) dividing by [image: ]
[image: ]

(ii) Pressure Form:-
[image: ] = constant
• P: Pressure of the fluid.
• [image: ]: Density of the fluid.
• v: Velocity of the fluid.
• g: Acceleration due to gravity.
• h: Height above a reference plane.
(iii) Head Form:-
[image: ] = constant
• h : Pressure head.
•[image: ]  : Velocity head.
• z: Elevation head.
• g: Acceleration due to gravity.

(b) In cold climates, water pipes may freeze and burst if proper precautions are not taken. In such an occurrence, the exposed part of a pipe on the ground ruptures, and water shoots up to 34 m. Estimate the gage pressure of water in the pipe. State your assumptions and discuss if the actual pressure is more or less than the value you predicted.
SOL:-
Assumptions:-

1. The flow is steady, incompressible, and irrotational with negligible frictional effects (so that the Bernoulli Equation is applicable).
2. The water pressure in the pipe at the burst section is equal to the water main pressure.
3. Friction Between the water and air is negligible.
4. The irreversibilities that may occur at the burst section of the pipe due to abrupt Expansion are negligible.
Density of water=[image: ]
 This problem involves the conversion of flow, kinetic, and potential energies to each other without involving any pumps, turbines, and wasteful components with large frictional losses, and thus it is suitable for the use of the Bernoulli equation. The water height will be maximum under the stated assumptions. The velocity inside the hose is relatively low ( [image: ]) and we take the burst section of the pipe as the reference level ([image: ]) At the top of the water trajectory [image: ] and atmospheric pressure pertains. 
Then the Bernoulli equation simplifies to
[image: ]
[image: ]
Therefore, the pressure in the main must be at least 334 kPa above the atmospheric pressure. The result obtained by the Bernoulli equation represents a limit, since frictional losses are neglected, and should be interpreted accordingly. It tells us that the water pressure (gage) cannot possibly be less than 334 kPa (giving us a lower limit), and in all likelihood, the pressure will be much higher.
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