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The Barrett Steam Car has an engine driven centrifugal oil/water separator.  When I started to consider it, I’m afraid it 
wasn’t obvious to me how it worked.  How was it that, if you feed just water into it, water comes out of the water 
overflow, if you feed oil into it, oil comes out of the oil overflow, and if you feed a mixture then oil comes out of the oil 
overflow and water comes out of the water overflow, in the same proportions that they arrive.  Clearly, it’s not magic – 
but I didn’t understand how. 

The centripetal acceleration of a point within the centrifuge is proportional to its distance from the axis of rotation, and 
proportional to the square of the rotation rate. 

a = rω2 = k * r * rpm2 

The Barrett centrifuge has an axial oil outlet 0.218” in diameter, and a concentric water overflow, 0.500” in diameter. 

It’s rather like a tank with two overflows, but where the laws of gravity have changed such that the local gravity is 
proportional to depth.  

 
 
I find it easier to think about this model.  The top of the tank is equivalent to the axis of rotation of the centrifuge.  The 
oil overflow level corresponds to the radius of the oil outlet pipe.  The water overflow level corresponds to the radius of 
the water outlet tube – also concentric with the axis of rotation. 

Now, think of the forces acting on a very thin horizontal sheet of fluid.  The force it exerts on its immediately lower 
neighbour is the sum of its own weight, together with the weight of all the layers sitting on top.  But because we have 
peculiar laws of gravity, each sheet of the same thickness gets heavier in proportion to their depth.  Also, a sheet of water 
is heavier than a corresponding sheet of oil, because their densities are different (ρwater  and ρoil  respectively). 

This looks like an integration problem.  The weight of each slice is proportional to its depth, so the pressure at a given 
level is proportional to the square if the depth. 

So: at rboundary … 
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To put this in perspective, if the boundary sits at our outside radius (3.7 inches), what would the oil density be – say 
water density 0.9991 kg/litre @ 15C?  Answer 0.938.  If the oil is any denser than that, nothing would ever escape via 
the oil overflow. 

Next question.  If our oil density is 0.85 kg/litre, where would the oil / water boundary sit?  Answer – at radius 1.53 
inches. 

All of which confirms what I think we all expected.  Peter Barrett had a pretty good design all along. 
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