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Most mills do not have a flow meter to measure steam flow - the reason: too expensive to 
purchase. Making your own venture meter is really cheap, say below RM 100 in the mill 
workshop. No doubt all the mill engineers have studied the principle involved but do not feel 
the necessity to measure the flow of steam or other fluids. In case, some of you have forgotten 
the fundamentals, the principle of the venturi meter is re-produced below so that you can 
fabricate one and use it. Your boss will be pleased!

 Assume steam flow pipe diameter d1= 120 mm, sectional area,  a1 = 11 314 sq mm.
If throat area is 1/10th of the pipe sectional area, 
Throat area a2     =  1131.4 sq m  and  diameter  d2 =   38 mm.

 Applying Bernouilli’s theorem, total energy at point 1= total energy at point 2.
As the meter is mounted horizontally, the datum head remains the same.
Loss of pressure energy at point 1 = gain of kinetic energy at point 2.

 P1 V - P2  V = ½ mv2
2 – ½ m v1 

2 
,  where v1 and  v2 are velocities at points 1 and 2,

and  V = volume flow rate,  m =   mass flow rate of steam, ρ = density of water.
V (P1 – P2) =  ½ m (v2

2- v1
2)  by dividing all the terms by V, we get,

P1 – P2 = ½ ρ (v2
2- v1

2)   where,  ρ =  m/V,  the density of the fluid.
As the volume flow through the meter remains the same  and a1 = 10 a2
And  V= area x velocity, V=  a1

 X v1 =  10 a2
  X  v2 , substituting    

v2 = 10 v1  &  density  ρ = 11 kg m-3 (from Sp volume-steam tables at 22 bara pressure)
and  P =  (mm of water x 10-3)  x  (9.81 x 103 ) N m-2 P    OR = mm of water x  (9.81) N m-2.
In  P1 – P2 = ½ ρ ( v2

2- v1
2) , velocities v1 and  v2 can be evaluated and also the required.                              

Flow   rate =    a1 x v1    or    a2 
 x v2 .

 The venturi meter can be machined in the palm oil mill workshop in two pieces and the 
converging ends can be welded together - an inexpensive way of measuring flow rate. The 
millers do not have to compute the readings all the time as the pressure difference can be 
calibrated to give the flow rates. Most millers are unable to say how much steam their boilers 
are generating, as they do not have a flow meter. The above meter is the most accurate meter 
but make sure the flow path of the venture interior  is as smooth as possible.

MAKE YOUR OWN STEAM FLOW METER


