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Fiaure 3. Piston of irregular cross section.

From these examples we see that the fluid
buoyancy correction can be either positive or
negative. It can be calculated from the following
equation:

M;=(Ay,—V,) »; (13)
where A,=the effective area of the piston as
before,
y,=the length of the submerged part of
the piston,

V,=the volume of the submerged part of
the piston.

To determine the pressure equivalent, p,, of the
fluid, M;, the following equation may be used:

4

M .
=3 (1—5, P (14)

Shifting the reference level of the piston gage by
an amount, Ah, effectively consists of a.d(%mg the
pressure exerted by a column of fluid of height,
Ah, and density, p,,, and subtracting the pressure
exerted by a column of air of height, Ah, and
density, p,. The resulting pressure change,

AD=p,Ahkg— pabhkgs. (15)

By shifting the reference level an amount sufficient
to make the resulting fluid head compensate for
the pressure equivalent of the fluid buoyancy
[3, 4] Ap=p, we obtain (from eqs 13, 14, and 15),

_(Any—Vx) (py—pa) :
Rl e

(16)

When the buoyancz correction is determined as
shown in e% (13) the density of the fluid, p,, is
included. For the portion of the piston between
the cylinder and the surface of the fluid (level L)
the value of p, will be the density of the fluid at
atmospheric Yressure, pray but for the portion of
the piston below the cyli
be the density of the fluid, p,,, at pressure,
and may not be easily determined.

On the other hand, when the buoyancy correc-
tion for the lower end of the piston is applied by
shifting the reference level, p, in eq (16) is equal

&”—_"‘:—)) is equal to 1, so that
72— Pa
the value for p,, need not be known.

to psp, and the ratio

3.6. Mass of Fluid

By applying the buoyancy correction for the
upper portion of the piston as a load correction,
eq (13) becomes

Mu=(AYn—V5) Pra - ((17)

where ¥y, =the length of the submerged part of the
piston above the cylinder,

V.=the volume of the submerged part of
the piston above the cylinder,

and eq (10) becomes

F.=M,.[(1—£—:>+M, 1—ﬁ)}gL+-ya (18)

der the value of p, will
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