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Assume glider mass=300g, length=200mm, side breadth=40mm, right angle

F = P/A

MG = P/A
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Assume half weight acts down the centre of each glider side.
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Force in x (parallell to airtrack face) direction for one side:
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Force in y (perpendicular to airtrack face) direction for one side:

[image: image5.jpg](1471IN)-sin(45deg)





So the x force against the sirtrack for both sides is 2.08N

But the y force for each side is in the same direction as the x force on the opposing side, so it is included too.

Overall force against both faces of airtrack is 4.16N

Area is area of both sides underside.
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Pressure needed is 260 Pa under glider.

Assume track is 2M long, assume, there are 2 horizontal rows of air exit holes at 0.8m dia, assume 152 holes in total, assume 50 by 50mm spacing.

This calculates the speed of air leaving the underside of the glider if it was requireing 260Pa
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Q = VA

Area of air escaping = Ride height*(2*Length of glider+4*side breadth)

Assume ride height to be 0.1mm
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Flowrate under slider required.
APPLY IMPACT OF A JET EQUATION

F = ρ*Q*Vincident
Find Q for jet stream as it enters area under glider

Q = VA

Overall area of holes = A = 152*pi^2*R
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Now find v incident to put into our jet queation.
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This is V incident

then apply jet equation to figure out flow rate of the supply to the holes causing the air jet,with 4.16N force reaction and equilibrium state of glider above track.
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Apply mass flow rate equation for orifice air holes

M = PressureOrifice supply*Area/(Specific gas number*Absolute Temperature)^1/2

This equation assumes the jet to be similar to a cylinder, and the Area is the area of the cylinder wall. So Area= π*D*(length of jet cylinder). the length of the jet cylinder in this case is the thickness of the airtrack side plus the slider clearance. Again there are 152 of these. We take thickness as 3mm for now.
Convert volume flow rate to mass flow rate

M = ρ*Q
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which is the thrust produced by these holes

Equation in full:

We rearrange for P
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3.42KPa minimum is required to operate our track.

at a flow rate of 0.012M^3/s

Which is 43.2M^3/Hour

