sentations so that the varions proper-
des caleulated asing thon will Tiave
adequate acearicy.
Methods of measurement

The wmethads of determining  the
PV-P behavier of o fwid may be
generalized as to the basie restraing
placad npon the Buid, There are the
constant-volmne pPyenometers and
variable-vahuae for  constanls
s:mip]u mass, the f::\'pm\.'.imu .-,ybtvm
arrangements for viviable-sampic mass,
special  configurations of each, and
diffecential  apparatus  designad  to
sereen out first-order effcets, Each
will be disenssed as a elass and some
significant works  with that method
deseribed  briefly, 3t i hoped that
this will aid the new westigator in
selecting  an  approach which will
meet his objectives,

oclis

Constant volume-—constant mass

Conceptually, this method is prob-
ably the simplest of those eaployed
to  obtain combinations of PV.T
conditions.  Basically, it involves
charging a known mass of the fiaid
under test to a pycnometer or cedl of
known  volume and  measuviag the
presswee and temperatuve of the ma-
tevial, or vice versa, Thers ars many
vaviations of the wethod, seme for
high presswee work, some for high
or fow teraperatures, and soma based
on the state of the Huid.

The simplest versions ave those for
determining the densities ol liquids
or gases uear atmospheric presswre.
These emplov glass vessels, whose val
ume has been determined as accurately

v

{

\

RN CRE

Tesls baing pevion
wide the test finid,
aeomaticn is wsvally
effectod Irv wely ing the vessel fall
ol merewy ar spe atly p vicgdd water
at a measwed teapemtase, thus the
avearaey o this valne depcnds ol
mintely npon the ity of e oy
or water vsed the knowledize of ts
geniprecature cocliivent, the acearacy
ol measwrement o the weighing tem-
perature, and M acowaey of the
weighing iell (100 The variable of
Bavometeic peessare can be wicasnred
with acceptablo aceoaey with vela-
tive: ease; the fomperatire o can be
measeed withe asaossabie acewaey,
Use of this method tor presshres mineh
above atmaspheric i obvived by the
increased weight of the eell, The end
resudt ds that waitle every selinement,
errovs ean be reduced to the arder of
0.605% (B:100,000) {or gases, bat even

as possible. fitoed
The voluiae o e

K

Expansion
valve

Discard
valve

R e S

aad gsing the Burnett apparatus diagrammed in Figure 11,

achieving crrors of less than 0.1% is
ditlienlt; achieving ervors of the order
of 1:1,000,000 is possible for liquids.

Density balance

Avother apparatus for low pressaves
iv the density balanee. This consists
of wovessel, with o window in one end,
centaiing & balance bean with a
pointer on ane end and a quartz bulb
or halloon on the other. The chamber
is evacuated and then filled with a
wlorence gas to such a pressave that
tie bean is exactly balanced, I the
chumbiey is again evaeuated and then
filtod with a test gas to saeh a pres-
siee that the heam s again in balance,
e densities of the gases we cqual
for the two sets of conditions. FEevors
with this method may be veduced to
the order of O.1% (1:1,000) with care-
ful work (11, 12).

S

L LLLL L

High pressure gas cell

Diaphragim celi

Figure 11, Diagram of commercial Burnell apparaius (5
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Fipure 12, Burnelt apparatus with balanced-pressure cells,
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