2-37

2-84 One section of the duct of an air-conditioning system is laid underwater. The upward force the water
will exert on the duct is to be determined.

Assumptions 1 The diameter given is the outer diameter of the duct (or, the thickness of the duct material is
negligible). 2 The weight of the duct and the air in is negligible.

Properties The density of air is given to be p = 1.30 kg/m’.

We take the density of water to be 1000 kg/m”.
. —> | D=15cm
Analysis Noting that the weight of the duct and the air in
it is negligible, the net upward force acting on the duct is L=20m
the buoyancy force exerted by water. The volume of the Fp

underground section of the duct is
V =AL=(zD*/4)L =[x(0.15m)*/4](20 m) = 0.353 m’
Then the buoyancy force becomes

1kN

Fy = pgV = (1000 kg/m*)(9.81 m/s?)(0.353 m* )| ————
1000 kg - m/s>

J =3.46 kN

Discussion The upward force exerted by water on the duct is 3.46 kN, which is equivalent to the weight of
a mass of 353 kg. Therefore, this force must be treated seriously.
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