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Abstract : When a truck cab is conveyed at a constant speed by a hanger and immersed into the painting reservoir, it
may fall off from the hanger by buoyancy. In order to reduce the buoyancy, on the bottom of a cab panel are holes
placed, which allow paint to flow into the inside of a cab. In this study, a differential equation is derived which can be
solved numerically by using 4th-Order Runge-Kutta method to calculate transient behavior of the buoyant force with
sizes and locations of the holes given. The solution is utilized to optimally determine sizes and locations of the holes.
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Nomenclature Y :cabwidth, m
8 : angle between cab bottom and water surface

A :horizontal area of container, m’ ) R
p :water density, kg/m

Fs :buoyancy, N
S :cross section area of hole, m’

Vw : volume of water in container, m Subscripts
Ve : volume of container immersed in water, m’ B : buoyancy
: height of hole from container bottom, m ¢ :container
g :gravity, 9.80 m/s® W water
h. :external water level, m
hy, : internal water level, m 1. A 2

v, :immersing container velocity, m/s
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vw : velocity of water flowing in container, m/s
a :distance from cab bottom to door opening, m
B :distance from rear cab panel to door opening, m
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Fig. 1 Truck cab sitting at hanger
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Fig. 5 (b) Buoyancy at various immersing velocities
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Fig. 7 (b) Buoyancy at various hole locations
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