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  COMP 208: Computers in Engineering 

Fall 2011 Assignment 6 
 

Integrity 

 

This assignment is to be done individually. You can collaborate on 

understanding the problem but you must write the solution individually. 

Your submission might be subject to plagiarism detection software. 

 

Due Date 

 

Assignment 6 is due on Tuesday, December 6 at 23:30.  However 

assignments will be accepted without penalty until Sunday, December 11 at 

23:30. The cutoff is automated and is exactly at this time.   

 

Introduction 

In planning a large project such as the construction of a hydro-electrical dam 

it is important to analyze whether or not the project is feasible. The analysis 

attempts to determine how much energy will be sold in relation to the cost 

of construction. Based on this it is possible to estimate how long it will take 

to recover the cost of the investment. 

In this assignment you will be asked, under certain assumptions, to 

determine the water level behind a dam of height 250 meters and then to 

determine the amount of energy produced. 

The Assumptions 

• The dam has one water input and two water outputs 

o The input is the river that flows into the reservoir. Its volumetric 

rate of flow varies during the year between 55 m3s-1 on January 

1 and 95 m3s-1 on July 1. You are to assume that the function 

describing the flow in sinusoidal. It can be modeled as a function 

of time by 
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o The water can exit through a conventional conduit which directs 

it to the turbines. The area of the exit is 1 m2 and the velocity is 

given by � � �2��, where h is the water level and g is the 
gravitational constant 9.81 ms-2. 

o When the water level is higher than the dam itself, water can 

also exit by over-flowing through an overflow passage of width 

m. The average velocity is given by  � � �2��, where s is the 
height of the overflow (i.e. water height – dam height) and g is 

the gravitational constant. 

• Initially, the reservoir is three quarters full. That is, the initial level of 

the water is 75% of the maximum height 

• The area of the reservoir is one million square meters. The volume of 

the reservoir is described by the differential equation 
����
�� � ��
	�� !. 

We can compute the average water level as  
���
#$%&. 

• Use Euler’s method (or Runge-Kutta) with a step size of 30 hours over 

a period of 5 years (43,800 hours based on 365 days to the year) to 

compute the average water level over time. 

• The power produced by the hydroelectric plant is given by 

' � �	(	)	�	* 
Where: 

� � 9.81	.	�/0, 
( � 1000	1�	./2 is the water density, 
) is the rate of flow of the water (Velocity times area) 

� is the “head”, the height of the water above the turbine (which 
we assume is at the bottom of the Dam). 

* is the turbine efficiency (typically 91%-98% but we will 

assume 100% for this assignment). 
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Assignment 

 

1) Create a function to compute the water level at each instant of time 

and compute the total power produced as a function of the height of 

the dam. This value will depend on the rate of flow of the river. Note 

that you have to take into account the times that the river overflows 

and not all of the current drives the turbine. 

2) In the main program, create a file that shows the energy produced for 

different dam heights ranging from 10m to 500 m. and plot this graph. 

 
Requirements 

 

Your code must meet these requirements: 

 

• The program must be written in C 

• Your program can write to the standard output or to a file. 

• Use sensible variable names.  

• Comment and indent your code 

• Submit the two .c files and the csv file that your progam produces. 

Don’t submit the .exe (name your source files A6_123456789.c and 

A6_123456789.csv where 123456789 is your ID) 

 

If any of the above requirements is not respected you will lose marks. 

 

 

 

 


