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a) Determine the expected future population.
The future population is an important factor to consider while designing the domestic water supply.
Using Geometric -increase model, the following formula is effective in determining the population increase at the end of design period (future population).

P = P0 (1+r)n

P0 = Current population
n = design period in years
r = rate of population growth
P = Future population (population at the end of design period)

b) Determine the future demand (L/s). 
The future demand will be the total contribution of domestic demand, commercial and industrial demand, fire demand, and leakage losses.

The equation below gives an estimation of the total domestic demand; 

Qdomestic = Qavg x p


          Qavg= Average consumption per person
                P= future population
Commercial and Industrial demand
This is the amount of water needed for offices, stores, and factories.
It depends on the industrialization of a particular city; hence the value should be studied separately for each case.
However, it is sometimes expressed in terms of the percentage of the domestic demand.
Agricultural demand
The amount of water for agricultural demand depends on the climate, type of soil and crop.
Fire demand
The supply network should spare a certain amount of water for fire protection.
Fire demand formulas
QF =65P(1-0.01)               QF = Fire demand l/s
                                                            P = population in thousands

QF= 53                QF = Fire demand l/s
                                        P = population in thousands
QF=360X                             QF=fire demand flow m3 /d 
                                                         A = areas of all stories of the building under consideration (m2 )
                                                          C = constant depending on the type of construction;


Leakage and Losses
It is the wastage attributable to, unauthorized connections
Errors in meter readings
Leak in the distribution system



c) Determine the size of the watermain required for the expected future population (C=110). Roundup to the nearest pipe size. 
Given that;  
C=110
QF=360X   OR   QF= 53    OR   QF =65P(1-0.01) 
360X 110   =  53    
39600 =53  ……….(I) 
65P(1-0.01)=  360X 110
             P(1-0.01 =609.23 ……..(II)   
Frrom eqn (i)=747.17

Therefore; =0.001338
Substituting in equation (II) ,  
P(1-0.01= 747.17(0.001338
P(1-0.01=0.9997
Divididing both sides by
1-0.010.9997
-0.01=-0.000287
=0.028654
P=0.1693
QF= 53  
QF=53X 
QF=21.81m3|s
Assuming a unit length pipe of 1m
The diameter of the main pipe;
QF=AxL
21.81m3|s =AXL
21.81=AX1
A=21.81
A=r2
21.81=r2
r2=6.942
r=2.63m
Therefore; radius of the water main pipe=2.63m
Diameter=5.27m

d) What is the starting pressure at the source if the residual pressure at the town is 360 kPa? (Note: 1 m = 9.81 kpa) 
Pressure= 

At the particular town, P=360kPa

From the source, the town is at, 360 kPa	=36.70m
	9.81

QF=21.81m3|s
QF at the town= 21.81x36.70
=800.427kPa


e) What is the required projected fire flow? Assume fire flow demand (L/s) is calculated as: F.F. = 65√P * (1 - 0.01 √P )

F.F. = 65√P * (1 - 0.01 √P )
From part (c), P=0.1693
Therefore, F.F= 65√P * (1 - 0.01 √P )
                         =65√0.1693 * (1 - 0.01 √1693 )
=2663.49M3Is

 f) How much storage (m3) for fire protection is required for 10 hours of protection?
F.F =2663.49M3Is
In 10 hrs., total discharge;

2663.49M3x10x60x60
=95885668.06M3
