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ABSTRACT

In this paper we propose to analyses the alternative flow in the circuit including one capacity, one
inertia and the one resistance, except the consideration of the capacity and inertia distributed of the
liquid in the pipes. By the transmission to the long distance are necessary to allowance by the effect of
the capacity and the inertia of the liquid himself.
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1. THE INFLUENCE OF THE SONIC FLOW BY THE FRICTION IN THE LONG PIPE
If are C, Ls, Cp and Csthe friction, inertia, perditance and the capacity by the long unity of the
flow mass into the long pipe and if we considered a portion of this dx. If are P, and

Qamax the vectors values of the sonic pressure and the sonic flow, we can determinates this

by the method grapho-analytical.
If dP4ax are the sonic pressure that produce the movement of the mass of the liquid in the

portion dx and dQ,y the difference of the flow to the extremity of the portion dx (produces

by the Csand Cp), we have:

a) The sonic pressure need to win the supplementary resistance forces create by the
necessity the make in the movement the mass of the liquid in the pipe, also for the win the
friction, this we can experimented by the relation (1);

b) The loss of the flow, (determinate by the perditance coefficient Cp) and the volume
of the ,,loss” fluid to bring about the compression of this determinate by the sonic capacity
Cs), we can quantize by relation (2).

AP max = Qamax - Ct - X+ j -0 Qg - Lg - 0 (1)
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dQ. ex = Pamax*Cp - OX+ ] - @+ Papay - Cs - AX Q)

dPamax

S0: dx :Cf'éamax"'j'a)'l-s'éamax 3)
dQ . , -
Qg;]ax:cp'panﬁx+1'w'cs'pan1ax 4

If we noted:

. . Cq

LS:LS—]'i (5)
[0}

- . Cp

Cs=Cs—]-— (6)
w

If we calculated by multiply the relation (5) by Qamx and the relation (6) by Pgmax, We give

the common multiple by C; -Q, yuy and Cp * Pamax. result:

L . Cy -
LS'Qamax:LS'Qarmlx_J'Z'QamaX
or: é'cf'éamax:LS'Qamx_ES'éarmx
) = w = 0 - =
respective: Ct - Qamax =T'LS'Qarrax_T' Ls - Qamax

Multiply the relation about — j 2 result:
Cs 'Qamax =—j-o LS'Qamax"' jro- I:S'Qamax
If replace in the relation (3) we obtain:

dp . ~ . - . ~
%:_J'W'LS'Qamax"'J'w'LS'Qamax"‘J'w'LS'Qamax
dp . - -
or: %: J'w'LS'Qamax (7)
Similar:
dQ L
a5 C- Bamy ®)
To derive the equation (7) obtain:
7d2*am:j.w'|: .Qamax
dx? ST dx

replace this in the relation (8) result:

d’p : - =
%ZJZ'WZ'LS'CS'pamaX

The analog, to derive the equation (8) we have:

2/ =
d Qannx:j.a).c“:s.dpamax (9)
dx? dx
replace this in the relation (7) result:
d’Q R
Qia;BX:J'w'CS'J'a)'LS'Qamax
dx
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dx?
We obtain:
2=
dQﬂ:_a’z'CS'ES'Qamax (10)
dx?
If we noted:
s= 0|5 -Co (11)
obtain: n’ =0’ L-Cq
2
or: o ==t
Ls-Cs
by replace the relation tom up in the relation (9) result [3]:
d Pamax ﬂz C 6.7
=—— — L -Ce- p
ax? Ls-Cg S 7S Famex
were:
d*p ,
S Parst 2y =0 (12)
dx
Similar, we obtain also the relation:
d*Q =
4a2mx+ﬂ2'Qamax=0 (13)
dx
The general solutions of these equations are:
Pamax = A-sin(z-x)+ B-cos(u - x) (14)
Qan‘aszl'Sin(ﬂ‘X)+Bl'COS(ﬂ'X) (15)

To establish the constants, we considerate the fin of the pipe from the generator, were
Pg = Pamax §i (jg = Qamax are the sonic pressure and the sonic flow.[4]

When we have for each Xx=0,B= f)g si B = Qg.

On the equation (7) and (8) and the differentiation of relation (14) and (15) we obtain the
equality:

APa mex

S0 = -0+ L - Qqpra = 1+ [A-cos{r-x) B-sin{uz- ] (16)
dQﬂ:j‘a)'és'r)amax:,u'[Al'COS(ﬂ'X)_Bl’Sin(‘U'X)] an

dx

w-Lg- w-Cg-
so for X:O,—A:j-¥Qg and _Aizj.;pg'
y7,

If P, and Q; are the values to Pympx and Qayay to the receptor, the length of the pipe are |,
by replace to A and y in the relation (14) and (15) we obtain [2]:

Ls

Py = Pg-cos(u-1)--Qq- ?~§n(y~l) (18)
S

Q =Qq -cos(u-1)-j- Py - (E:S'sin(ul) (19)
S
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On the (18) and (19) we extract Py and Qg , thus [3]:

B _|Ls sinu-1)
0~ cos(u ) 1% Eg “ooslurl) 0
5. - 9 .5, [Cs sinlul)
0 o) PO Tg ool ey
Replace the (19) in the (20) result:
Py = Pr -coslu-1)+ Q- [==-sinu-1) (22)
S
B o lés .
Qg =Qr -cos(u-1)+j- Py - E—S-sn(u-l) (23)
S
were:
p=w-Ls-Cs (24)
- . Cq
Ls=Lls—j— (25)
w
. . C,
Cs=Cs—j-— (26)
w

Conclusion: These formulas are simples and enough for the practical to calculus to the
long pipe then haven’t perditance. If the length of the pipe is multiply exactly of the band we
havecos(e-1)=1, sin(a-1)=0, result [4]:
w-Cg 1
a? +ﬂ2 - Lg
the general formula (23) and (24), to become:

By = Py -ch(f1-1)+— 3 cr-sh(f 1)~ -~ 2. - sh(p-1) @)
CO'CS [()'CS

Qg = Qs -ch(p-1)+—Pr—-a-sh(-1)+ - —P—. - sn(p-1) (28)
[()'LS G)'LS

2. REFERENCES

[1] Constantinescu, G., (1985): The theory of the sonicity, Bucuresti, Editura Academiei

[2] Carmen Bal, (2007): The caloric effect in the circuits by harmonic flow, Cluj Napoca, Ed. ALMA MATER,
ISBN 978-973-7898-75-3

[3] Carmen Bal, (2006): Research and contributions about the drive systems with the harmonic flow, the
doctoral thesis Technical University of Cluj Napoca

[4] 4 Pop L. lIoan, Carmen Bal, Marcu Lucian s.a. (2007): The sonicity applications. Experimental results, Iasi,
Ed. Performantica, ISBN 978-973-730-391-2

[5S] Popl. 1., (2006): The treaty of the sonicity theory, lasi, Ed. Perfomantica

516



