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A — (LI 7, a'JF%T BT A

(%), =25 (3)

oK, A (2), EBRNTRK

d(s—se) _ s—s
dt - T2 ° : (4)
& R BT 2R MO ME SeBER IE S | BLE A — IR 512, 8D
ds _ So—S$
de )vis T B’ )
e
72 = Bo72; (6)

e By FSFEAR M B B T SRS SR IB M R B, 7, B—IRA B TR R L

(REAE).
A D = B 0| et B BITIMEHRTE, HE (2) 11T B A BRI

AR

ds - So—S
G =B )
127
ds zlp So—S
w + 8
=P Bo7z (8)

B so=Bo (p — p0), K (7) ML B R An T HIZEL:

d d
s+ 125 = Bo(p = po) + Bata L ©O)

HA BRI ETER MR E Bo & Pe MIBUHSRMEEIEA RS SU0 T HATHAE
B, RIMZIRIE, L H T, FIRMSHE 2 A SR TR SR, SRRMEES SIS



134 EEH ¢ BRAERE ARG T R T AR R T N BR R v PR 7

SR BMMEARIR S, 1B, RS aM& S, —BREE R AN LD
B R ARG HMEAT 35 B S BEAR R S, BT ARSI T, S AT AR A TR MR
MK CEREFLEMFREmE) , SRS R B RSB SRR s =
Bo (p — 20).
. FEN B AT TR S Rk

REMBTHEFEIRNSTBREEE. SEERRER:

(i) B (Herzfeld % Ricel®, Bourgin!®l, Kneser!”!), H4O-FHIF BB E)
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ON THE VOLUME VISCO-ELASTIC THEORY OF FLUIDS AND
ITS APPLICATION TO SOUND DISPERSION PHENOMENA

Lu Horu (Horr Lu)

(Futan University)

ABsTrACT

In this paper it is shown that our volume visco-elastic theory of fluids is applicable not
merely to the case of structural relaxation as apparently regarded by some authors, but is equally
applicable to all three kinds of relaxations

thermal, structural and chemical. From our equation
of irreversibility of volume change (4), is inferred the equation of thermal irreversibility (10) as
originally assumed by Herzfeld and Rice for the case of thermal relaxation. Also, in the
case of chemical relaxation, our equation of irreversibility of volume change is shown to imply
the equation of chemical irreversibility (15) as obtained from kinetic considerations by Lieber-
mann.

Regarding application of this theory to sound absorption and dispersion phenomena,
Bourgin-Kneser equations (29) and (33) for the case of thermal relaxation and Liebermann
equation (43) for the case of chemical relaxation are shown to follow directly from the results
of our theory of compressibilities when the appropriate thermodynamic considerations have been
made. This derivation reveals that Liebermann equation of sound absorption can be a good
approximation only for the case of liquids.

It is pointed out in passing that the accuracy of certain existing sound absorption and dis-
persion measurements in the case of gases has already made it possible to determine from them
the static and instantaneous compressibilities By and , and hence the two ratios of heat
capacities ¥, and ¥y, and the external and internal heat capacities C¢) and C®, and
thus to draw directly from them certain conclusions regarding the structure of the molecule and
the processes of energy exchanges upon collisions.

Finally, the appropriateness of our definition of volume viscosity is discussed.



