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Water Distribution System Design  

 

other Project details posted in Canvas 
 

[Assignment details, specific to each student, sent via email] 
 

This project involves the determination of water demand for a water distribution system, followed by the determination of 
network flows using the Hardy Cross method.  In addition, it will require the determination of the water pressure at 
designated points in the system to determine the adequacy of the system based on water pressure.  As always, students 
may contact the Instructor for help and for any other project details. 

 

Project Overview 
  

Water Distribution System Network 
 

 

At node A, water is delivered INTO the 
system. There are withdrawals at nodes, 
B, C, D, E, and F. The withdrawal at D 
includes FIRE DEMAND withdrawal 
(notice unique designation). 
 

A formula for the withdrawals is provided 
in terms of: 
TOTAL DEMAND [cfs] = TDEM 
FIRE DEMAND [cfs]     = FDEM 
 

Essentially the system’s water demand 
requirements are distributed to each of 
the withdrawal nodes. 
Note: Ensure that assumed flows are 
determined in a manner consistent with 
the balance of flows at each node.  

 

Requirements 
1 Provide the required information on the information sheet.  
2 Determine demand flows from the information provided. The FIRE DEMAND is provided (given). Tabulate your data. 
3 Provide the EQUIVALENT SAND ROUGHNESS [inches], EQUIVALENT SAND ROUGHNESS [feet], RELATIVE 

ROUGHNESS [ ], for EACH pipe segment.  Also provide the corresponding FRICTION FACTOR for each pipe segment 
(assuming all flows are fully rough turbulent) using the Swamee/Jain equation. Provide the applicable K VALUE for 
each pipe. Use the EQUIVALENT SAND ROUGHNESS values given in the textbook.  Tabulate your data. 

4 Using the Hardy Cross method, determine the balanced flows [cfs] for all the pipe segments in the network. Confirm that 
the solution is converging (as required) by providing tabulated calculations for at least 3 iterations, beginning with 
ITERATION 1.  One Microsoft Excel workbook with adequate details must be submitted.  
[See the example spreadsheet provided by the Instructor.] 

5 Determine the water pressures at node D and node E [psi].  Detailed support calculations must be provided. 
6 Based on the information in #5, determine if the water distribution network, as designed, is adequate. See the information 

on page 666 of the textbook. Assume the area designation given in the problem statement applies. 
PLEASE submit a bound hardcopy report (with the system network and flows). Also 
submit an electronic copy of the bound report and the spreadsheet workbook.  
A total of two (2) electronic files are required via Canvas [1PDF and 1XLS]. 
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