The flow of fluids in pipes

The head lost due to friction may best be determined by the use of the Darcy equation.
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The pressure loss per unit length of pipe is given by 
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∆P = Pressure Loss (N/m2)

ρ = Density of water (kg/m3)

Pipe fittings
The pressure loss in the local resistances is generally expressed in terms of fractions of the velocity pressure
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where k is a velocity pressure factor for the local item concerned as determined by experiment.
Consider the straight pipe having a length “L” from “1” to “2” and containing a valve then if ∆P/l = pressure loss per unit length of straight pipe, then 
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Pump head calculation
PUMP HEAD = STATIC HEAD + PIPE FRICTION + INDEX PRESSURE
1. Check the flow rate

COP gives 900 l/min. or 15 l/s

Pressure at outlet 4 to 7 bar

2. Pipe size

CIBSE Guide C4 – Table C4.21 Flow of water at 10oc galvanised pipes
100 diameter G.I. pipe 

Flow rate(M): 15.7 l/s

Pressure loss (∆Pl): 400 Pa/m3 
Velocity(v): 1.9 m/s

3. Assume:
15no. Elbow



3 no. Gate valve



1 no. Check valve

	
	
	
	K
	
	EL ( l e )
	
	(m)

	(A)
	15
	x
	0.3
	x
	4.5
	=
	20.25

	(B)
	3
	x
	0.1
	x
	4.5
	=
	1.35

	(C)
	1
	x
	(0.08x100)
	x
	4.5
	=
	36

	
	
	
	
	
	
	
	57.6 (say 58)




4. Measured pipe length = 60 + 30 = 90m
5. Total effective pipe length = pipe length + fitting equivalent pipe length

90 + 58 = 148 (effective pipe length)


∆P of pipe = 400 Pa/m
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6. Pump head = Static Head + Total effective pipe length + Index pressure


Pump head = 60 + 6 + 40 = 106m

7. Specify pump duty as 15.0 l/s against 106m (head)

N.B. quick selection method 


(60 + 30) x 1.5 to 1.75 = 135 to 157m or 146 average
Transfer pump design & calculation

1. Transfer pump flow rate 

The 30m3 supply water tank for F.H./H.R. is to be filled within 6 hours (based on good practice an accepted by F.S.D.)
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2. Pump riser pipe size
Flow rate: 1.67 l/s

Pipe size: 50mm diameter G.I. pipe

 Velocity: 2m/s or (below 1.5m/s)

Pressure loss per unit length: 200-600 Pa/m

3. Pipe friction calculation

	No.
	Description of fitting
	K
	EL
	m

	10
	Elbow
	0.5
	1.7
	8.5

	3
	Gate valve
	0.3
	1.7
	1.53

	2
	Check valve
	0.08 x 50
	1.7
	13.6

	
	
	
	
	23.63 (say 24)


4. Assume: 
Static Head 60m

Pipe length 60 + 30 = 90 m

5. Total effective pipe length = pipe length + fitting equivalent pipe length
90 + 24 = 114

∆P = 222.5 Pa/m
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6. Pump head = Static Head + Total effective pipe length + Index pressure

Pump head = 60 + 3 + 0 = 63m

7. Specify pump duty as 1.67 l/s against 63m (head)
Transfer tank size

· Pump flow rate: 1.67l/s

· 5 – 20 minutes 

Result: Tank volume = 20 min. x 60 s/min. x 1.67 l/s = 2004 litres

Inflow rate for transfer tank 
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