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Evidence. Let the gas be supplied with heat 'O =Cd1 : CdT =C dT + pRd 2

p
Transform the differential of the quotient in the right part: (7 = Cdl+p deT—_ZYHP_
p
After abbreviations and bringing similar results
d,
(C-C,-R)dT =-RT£ (8)

P
From (8) follows the inequality to zero C —C — R # 0 for all heat capacities of the gas. The hy

pothesis of constancy of pressure in the right part (8) dp =0, p =const means equality to zero

dT’ =0 in the left part, that is, the isothermicity of the gas and the validity of the inequality
C—-C, #R,VC . The theorem is proved.

iR
2

Let heat d'Q =CdT be applied to the kilomole of gas. The 1-st law of thermodynamics (2) is
transformed based on the equation of state of Clapeyron pV = mRT / y, written for volume V, which

2.Adiabat of ideal gas with heat capacity C , =

contains a gas mass of m with a density of © = M V. Equation of state of Clapeyron by equalitics

PRT

7, _ . .

V..=—V takes the form of P = P » M =const -the mass of a kilomol. Equation (1) uses
m

differentials d'Q =CdT', AU, = C dT.

Then the necessary transformations are performed:

(C=C.)dT = pdV.,

KM ?

(C=C)dT = pd(Ev), p=2,
m V

(C-Codp _(C=C)_ydp dp_ R _dp
R p R PP C-C," p
From the last equality follows the barotropy of the gas at C = C, :
P _ P\ e
i (—) c=Cy )
Po o
. S i R 2
Apply the formula (9) in adiabatic gas d'Q =0, C =0, C = 5 R, C_ ==
N 1
1+i 2
P _ Py, P _ P
T (_) s (_) > 1= ntranslat+ nrotat+2nvibrat (10)
Po P Po P
. . p oz R
The Poisson adiabate =— = (—)“ is derived in [2,3] by a false formula ¢ , 6 =
Po Po H

. ) iR
adiabata Jakupov (10) is based on C, = ? .
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3. The speed of sound. Falsifications of Poisson, Laplace, Hugonio.
Alibata on the shock wave

The speed of sound is calculated using the Jakupov ——(—) adlabat S a= a—,
Py P

2 2 R
= (1 + _)£7 a= (1 + _)_T’ = ntranslat+nrotat +2nvibrat
\/ i’ p \} i"u

hed

Falsifications [2] of Poisson's adiabata £=(£)C and the speed of sound Laplace's
Py Po

C
a= Wf—pRT are consequences of the false equality C » C,=R.
cV

Adibata Hugonio [2] on a shock wave is obtained by repeated using a false formula C » Cv =R:
Py _k+Dp, I p (k-1

> (11)
p (k+D)—=(k-D)p,/ p

c, R
k=-—+, spemﬁc heat capacity ratio C,=—,C, = ,C,—C, =—.
c, H H H
The Hugonio relations [2] relate the parameters of a gas on a shock wave
2 _ 2 —
PV +p,=p Vi +pn pVs =p 0, (12)
vy V2
cT+—+p2 cT+—+p1 (13)
P 2 p
In gas dynamics [2] in order to apply the specific heat capacity at constant pressure, the enthalpy
R
h= CPT is widely used , which is converted to the form of a false formula €, =€, =—
u
c, R ¢, R
h=c,l==5—T=—2—=T (14)
Y7,
Because of the false formula c,—¢, = E is obtained counterfeit enthalpy
y7,
c R c k ¢ k
pe—le Ry G p_ kP oy % oy k0
c,—¢, U c,—¢, P k-1 1p’ c, k-1p
Further, according to the Clapeyron equation p= ﬂ and formula c,—c, :E =R fake
H H
made conversion [2]:
c c, R c,/c 1
el=2Rr=—tr Zp__ & P___ P (15)
R, c,—¢, U c,/lc,—¢c,le, p k=1p
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The correct ratio shows that Hugoniot at the shock wave (13) is reduced to a fake form:
2

k V) k
PR R
Conservation of the total momentum on the shock wave (12) is to mind
b~ P, :,02V22 _pr12 =pV, (V, =1)
Both parts of this expression are multiplied by the ratio
AR A A AN A U

Ve Vi Vi eV eV op op

11 . V, tV
and from the left to — +—, and from the right to .
P P A

The result 1s

1 1
(P = P (—+—)= sz - V12
2 1
Multiplying (13) by 2, we find

v2-vi=oB_Poyioc (1-1)

P P
According to equation of state T = ﬁ B , expression (18) takes the form
R p
Vi -V =201+ 28 A Ly
R p p,

Substituting (17) in the right part (19), we find
1 1 c, U
(P = P2)(—+—) = 2(1+ =) B2

Py P P P

Multiplying both parts (20) by P / P, we get the shock adiabata

21+ 9P (14 P2y (14298 P2y
R R

Py _ £ P %!
P o+ 9+ Py 142948 P2
R P R P
Here the ratio 1s GH :Q :B /R :i , so the adiabat on the shock wave will be like this:
R R 2 2
1+ P2 -1
p P
== : > i=n AN A2 (22)
pl (1 + l) _ & ranslaf Tota vibra
P

(16)

(17

(18)

(19)

(20)

ey
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4. Justification of pressure variability
The false formula of thermodynamics C,—C, =R is a direct consequence of the first law of

thermodynamics, in which the gas pressure is considered constant  p = const . We prove the variability

of pressure in statics and in gas dynamics. Theorem 1 proved the non-physical constancy of pressure in an
adiabatic gas.

Static V = 0 . The coordinate system of Oxyz will be connected to the earth's surface. The ORT of

the K -axis Oz s parallel and opposite to the & -axis acceleration of gravity:
. . m
kT g g=0i+0j-gk, g =9,81—
C

Consider a stationary gas v =0 in volume A} =(z,—2,)S, where S the area of the cylinder
base, Z, —Z; - the height of the cylinder, equal to the distance between parallel planes
z, =const, z, =const, z, <z, . Denote n; = —k the external normal of the surface z;, = const,
n, = k. the external normal of the surface Z, = const. In an ideal gas, the Euler stress is p = —pn, p
is the pressure in the gas S, located in the plane Z, = CONSt | the force f; =—pn,S, S in a plane

z, =const the force T, =—p,N,S | the whole mass of gas in the cylinder is the force of gravity

mg, g =—gk, the mass of gas equal to m = pA} . According to Newton's second law we have the

equation
mE:fl-l—fz—i-mg (23)
. dv
In statics v = 0,7 =(), Newton's 2 law (23) takes the form
!
0=f +f, +mg, —pSn, —p,Sn, + p(z,—2)Sg=0 (24)

In (24), we use the ORT equalities n, =(-k), n, =k, g=—-gk:

- pS(-K)=p,Sk + p(z, —2)S(-gk)=0, p, — p,— p(z, —2,)g =0,

pl_pzzp(zz_zl)g, u=—pg, lim u:—pg

275 a0z, =z

dp

In the limit, the equation is obtained o = —pg, whose integral for an incompressible pg # O,
z

liquid confirms pressure variability p # const . In a compressible gas PO = £P , the integral of

RT

Hg
N S
e RT

equation is called the barometric formula p = p, [3], here also p # const .

Dynamics v # 0 . On the physics of Euler's equations of an ideal gas

dT
Vp=pg-p X Loy pv=0 pe, L pv.y
dt ot dt

the pressure cannot be constant: Vp =0, p # const.
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Note. For fake connection » —C, =R, fake heat capacity at constant pressure is calculated
i i
C =R+C,=R+—R=(1+-)R
? v 2 2
Thus, in both static and dynamic gas p # CONSI , the pressure cannot be constant in the field of

gravitational force, for example, under Earth conditions. Therefore, the definition of heat capacity C pand

C

. __p . . ~ ~
specific heat of gas €, = at constant pressure lose their physical meaning. Loses the physical

meaning of the heat function of enthalpy /1 = CpT .

5. Paradoxes of the equation of thermal conductivity with the coefficient of heat capacity at
constant pressure

The thermal conductivity equation is derived from the law of conservation of energy with a
coefficient of heat capacity at a constant volume [2]:

dl . S oy, |, .
pc, — = dlv(/igde) + ,uz Z(—) — pdivv
dt o oo Ox ;
In [4], a false equation of thermal conductivity with a coefficient of heat capacity at constant pressure
is given:
dl  dp LU, Oy, v, 2 )
T V. (V) + = S RAh AR
Pooar AV 2;§(ax. o) T3V

The falsity consists in applying the Stokes stress tensor, formula C » —Cv =R, as indicated by the

i

specific heat capacity cocfficient at constant pressure C p> which ig located on the left side of the
equation. Similarly the thermal conductivity equation of an ideal gas is derived with a specific coefficient

of heat capacity at a constant volume of C,, .

o ls dr pV-v
vy T T ) 25
Ji (25)
R
In [2.,4] is replaced in the left part (25) by a false formula Cp —C, = using the Clapeyron equation
M
of state:
R RT
ol =(,——)=c,——= cpT—£
H H P
As aresult, equation (25) is converted to the form
dl" dp pdp
pcp___+__:_pv'v (26)
dt dt p di

In (26), the continuity equation d,O /dt + ,OV -V = 0. Gives a false equation with a heat capacity
at constant pressure

dl’ d
oo~ o

—— 4 ——













