
Calculations



Materials

● Water at 60F

● 60% efficient pump

● 10-in schedule 40 steel pipe



Summary & Analysis

When considering redesign options for the given fluid system, there are three main

approaches: increasing the flow rate with the current system, upgrading to a larger pump, or

maintaining the current pump and replacing the pipes with larger ones. Each option impacts the

system differently and has its advantages and challenges. If the flow rate is increased while

keeping the current pump and pipe sizes, the system will face a significant rise in head loss,

which increases with the square of the flow rate. This higher resistance will demand more energy

from the pump, potentially exceeding its capacity and leading to decreased flow delivery or

pump failure.

Replacing the pump with a larger one allows the system to handle higher flow rates

effectively. The larger pump provides additional energy to overcome the increased head losses

caused by higher flow rates. However, this requires greater pump power, resulting in higher

operating costs.

Alternatively, maintaining the current pump and increasing the pipe diameter is a more

cost-effective and efficient solution for moderate flow increases. Larger pipes significantly

reduce head loss, as frictional losses decrease with the fifth power of the diameter. This reduction

in head loss allows the pump to deliver higher flow rates without exceeding its power rating.

Additionally, larger pipes lower the flow velocity, reducing wear and vibration, and improving

system reliability.

In summary, increasing flow rate without system modifications is not advisable due to the

strain it places on the pump and pipes. For small to moderate flow increases, replacing the pipes

with larger ones is the most efficient and cost-effective solution.



B

Purpose

The purpose of part b is to quantify the total horizontal and vertical focus in the whole

discharge pipe-elbows-valve system for our civil colleague.

Drawings & Diagrams

Sources

● My notes

● Applied Fluid Mechanics 8th Edition, Robert L. Mott & Joseph A. Untener

● Canvas Module slides


