Fluid Flow		Engineering Science

Examples Page31

1.B
A

The diameters for a tapered pipe at two sections A and B are 0.5m and 0.4m respectively.  The flow is 0.55m3/s and the pipe is running full. Find velocities at A and B and the pressure difference between the two points given that A is 1 m above B and that the density of the fluid is 1000kg/m3.
ρ=1000kg/m3
dA=0.5m


Q=0.55m3/s

dB=0.4m
1m

Datum


Firstly calculate pipe areas @ ‘A’ and ‘B’:


Now calculate the velocities @ ‘A’ and ‘B’:


Since frictional losses are negligible, according to Bernoulli’s theorem, the sum of the energies @ section B is the same as at section A, hence:



2.

At a section of horizontal pipe running full of oil, the diameter of the pipe is 0.6m and the velocity of the flow is 1m/s.  Calculate the velocity of the oil at another section of the pipe, B, where the diameter is 0.45m.  What is the flow rate in litres per minute? (1m3 = 1000liters)							         []
d1=0.6m

d2=0.45m

v1=1m/s
B

A


By Continuity of flow:


By Quantity of flow:


3.A

A pipe has three cross sections A, B, and C of diameters 0.5m, 0.45m and 0.25m respectively calculate the velocities at each of the cross sections given the flow rate is 2m3/s.  Find the velocities at each cross section.					[10.2m/s, 12.5m/s, 40.8m/s]
C
B


Q=2m3/s
d3=0.25m
d2=0.45m
d1=0.5m





	
Firstly calculate the cross section areas:


By Quantity of flow:



	


More Examples Page 33
1.
A horizontal pipe of diameter 36cm has a gas travelling through it with velocity of 30m/s.  The pipe then tapers to a diameter of 18cm, and has a pressure of 1.8x105N/m2. Given the density of the gas is 1.16kg/m3, Find: 
a. the velocity of the gas in the taper.			 [120m/s]
b. the initial pressure of the gas.		 	   [187830N/m2]
a. By continuity of flow:


b. By Bernoulli’s



2.
Water, density 1000kg/m3, flows down a pipe which tapers from 150mm diameter to 100mm diameter at the lower end.  The difference in height between the two ends is 3m and the rate of flow is 0.8m3/min.  Calculate the pressure difference between the upper and lower ends of the pipe.  				   [28423 N/m2]
Convert Flow rate to base units:
0.8m3/min=0.8/60=0.013m3/s
Firstly by quantity of flow:


By Bernoulli’s equation:



3.     
A horizontal pipe carries water of density 1000kg/m3.  The pipe tapers from 80mm diameter to 50mm diameter, the pressure at the wider end being 100kPa and the other end being 70kPa.  Calculate the velocity of the water at each end of the pipe and the volume passing through the pipe per second.								       [0.016m3/s]
Firstly by continuity of flow:


By Bernoulli’s (horizontal pipe) equation:


Substitute equation (1) into equation (2)


Substituting back into equation (1) for vA:


By Quantity of flow:



4.
Oil of density 850kg/m3 flows along a tapered pipe at the rate of 6m3/s.  the cross sectional area of the two pipes at A and B respectively are 0.4m2 and 1m2, and the level of B is 6m below that of A.  Neglecting frictional losses find the difference in pressure in kN/m2.	    [130.4kN/m2]




A


Q=6m3/s
B

6m
AB=1m2
AA=0.4m2
ρ=850kg/m3

Datum



Firstly by quantity of flow:


By Bernoulli’s equation:


5.

At a section A a pipe running full of water, the diameter of the pipe is 0.9m and the velocity of water is 1.2m/s.  At another section B, which is 10m below the level of A, the diameter of the pipe is 0.6m.  Determine the difference in pressure between the water at A and B.  Express this in kN/m2.  Neglect frictional losses and take the density of water to be 1000kg/m3.    							   []

A

vA=1.2m/s
10m
Datum
ρ=1000kg/m3
dB=0.6m
dA=0.9m
B









By continuity of flow:


By Bernoulli’s equation:




Venturi Examples Page 36

1.
A venturi meter is 160mm diameter at the entrance and 80mm diameter at the throat.  If the water pressures at the entrance and at the throat are 7 bar and 6.3 bar respectively, given the density of water is 1000kg/m3, determine the discharge of water assuming no frictional losses. (1bar = 1x 105N/m2)		         			         [0.06m3/s]dB=80mm
6.3bar
dA=160mm
7 bar


        



[bookmark: _GoBack]







Firstly:


Now calculate the areas:


So now:


2. 
Water of density 1000kg/m3 passes through a horizontal venturi meter which has an inlet diameter of 140mm and a throat diameter of 30mm.  If the pressure difference between the inlet and the throat is 2kPa, what is the velocity of the water entering the meter?  Neglect any losses.	[0.09m/s]
Firstly by continuity of flow:


By Bernoulli’s (veturi) equation:






Substitute equation (1) into equation (2):



3.  A venturi meter is used to measure the flow of oil, of density 820kg/m3, in a horizontal pipe of 120mm diameter.  If the throat of the meter is 40mm diameter, what will the flow rate of oil be if the pressure difference between the manometers is 800Pa.  Assume there are no losses.	     [0.0018m3/s]
By Bernoulli’s (venturi) equation:




Now calculate the areas of the venture cross sections:



Quantity of flow:
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