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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. 
Keywords: sonic pressure sonic flow, friction capacity .  
 
 
1.  THE INFLUENCE OF THE SONIC FLOW BY THE FRICTION IN THE LONG PIPE 
If are Cf, LS, Cp and CS the 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 maxapr  and 

maxaQ
r

 the vectors values of the sonic pressure and the sonic flow, we can determinates this 
by the method grapho-analytical. 
If maxapdr  are the sonic pressure that produce the movement of the mass of the liquid in the 

portion dx and maxaQd
r

 the difference of the flow to the extremity of the portion dx (produces 
by the CS and 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). 

    dxLQjdxCQpd Smaxafmaxamaxa ⋅⋅⋅⋅+⋅⋅=
rrr ω    (1) 
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    dxCpjdxCpQd Smaxapmaxamaxa ⋅⋅⋅⋅+⋅⋅=
rrr

ω    (2) 

so:     maxaSmaxaf
maxa QLjQC

dx
pd rrr

⋅⋅⋅+⋅= ω     (3) 

    maxaSmaxap
maxa pCjpC

dx
Qd rr
r

⋅⋅⋅+⋅= ω     (4) 

If we noted: 

    
ω

f
SS

C
jLL ⋅−=

r
       (5) 

    
ω

p
SS

C
jCC ⋅−=

r
       (6) 

If we calculated by multiply the relation (5) by maxaQ
r

 and the relation (6) by maxapr , we give 

the common multiple by maxaf QC
r

⋅  and maxap pC r
⋅ , result: 

    maxa
f

maxaSmaxaS Q
C

jQLQL
rrrr

⋅⋅−⋅=⋅
ω

 

or:    maxaSmaxaSmaxaf QLQLQCj rrrr
⋅−⋅=⋅⋅

ω
 

respective:   maxaSmaxaSmaxaf QL
j

QL
j

QC
rrrr

⋅⋅−⋅⋅=⋅
ωω  

Multiply the relation about 2j−  result: 
    maxaSmaxaSmaxaf QLjQLjQC

rrrr
⋅⋅⋅+⋅⋅⋅−=⋅ ωω  

If replace in the relation (3) we obtain: 

   maxaSmaxaSmaxaS
maxa QLjQLjQLj

dx
pd rrrrr

⋅⋅⋅+⋅⋅⋅+⋅⋅⋅−= ωωω  

or:    maxaS
maxa QLj

dx
pd rrr

⋅⋅⋅= ω       (7) 

Similar: 

    maxaS
maxa pCj

dx
Qd rr
r

⋅⋅⋅= ω       (8) 

To derive the equation (7) obtain: 

    
dx

QLj
dx
pd maxa

S
maxa

r
rr

⋅⋅⋅= ω2

2
 

replace this in the relation (8) result: 

    maxaSS
maxa pCLj

dx
pd rrrr

⋅⋅⋅⋅= 22
2

2
ω  

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

    
dx

pdCj
dx
Qd maxa

S
maxa

rr
r

⋅⋅⋅= ω2

2
     (9) 

replace this in the relation (7) result: 

    maxaSS
maxa QLjCj

dx
Qd rrr
r

⋅⋅⋅⋅⋅⋅= ωω2

2
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maxaSS
maxa QLCj

dx
Qd rrr
r

⋅⋅⋅⋅= 22
2

2
ω  

We obtain: 

    maxaSS
maxa QLC

dx
Qd rrr
r

⋅⋅⋅−= 2
2

2
ω               (10) 

If we noted: 
    SS CL

rr
⋅⋅=ωμ                 (11) 

obtain:    SS
22 CL

rr
⋅⋅ω=μ  

or:     
SS

2
2

CL
rr
⋅
μ

=ω  

by replace the relation tom up in the relation (9) result [3]: 

    maxaSS
SS

maxa pCL
CLdx

pd rrr
rr

r

⋅⋅⋅
⋅

−=
2

2

2 μ  

were: 

    02
2

2
=⋅+ maxa

maxa p
dx
pd r
r

μ                (12) 

Similar, we obtain also the relation: 

    02
2

2
=⋅+ maxa

maxa Q
dx
Qd r
r

μ                           (13) 

The general solutions of these equations are: 
    ( ) ( )xcosBxsinAp maxa ⋅⋅+⋅⋅= μμr               (14) 

    ( ) ( )xcosBxsinAQ maxa ⋅⋅+⋅⋅= μμ 11
r

              (15) 
To establish the constants, we considerate the fin of the pipe from the generator, were 

maxag pp =
r  şi maxag QQ =

r
 are the sonic pressure and the sonic flow.[4] 

When we have for each gpB,x r
==  0 şi gQB

r
=1 . 

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

   ( ) ( )[ ]xsinBxcosAQLj
dx

pd
maxaS

maxa ⋅⋅−⋅⋅⋅=⋅⋅⋅= μμμω
rrr

            (16) 

   ( ) ( )[ ]xsinBxcosApCj
dx

Qd
maxaS

maxa ⋅⋅−⋅⋅⋅=⋅⋅⋅= μμμω 11
rr

r

         (17) 

so for 
μ

ω gS QL
jA,x

rr
⋅⋅

⋅=−=  0  and 
μ

ω gS pC
jA

rr
⋅⋅

⋅=− 1 . 

If rpr  and rQ
r

 are the values to maxapr  and maxaQ
r

 to the receptor, the length of the pipe are l, 
by replace to A and μ  in the relation (14) and (15) we obtain [2]: 

    ( ) ( )lsin
C
LQjlcospp

S

S
ggr ⋅⋅⋅⋅−⋅⋅= μμ r

r
rrr              (18) 

    ( ) ( )lsin
L
CpjlcosQQ

S

S
ggr ⋅⋅⋅⋅−⋅⋅= μμ r

r
rrr

             (19) 
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On the (18) and (19) we extract gpr  and gQ
r

, thus [3]: 

    ( )
( )
( )lcos

lsin
C
LQj

lcos
pp

S

S
g

r
g ⋅

⋅
⋅⋅⋅+

⋅
=

μ
μ

μ
r

r
rr

r              (20) 

    ( )
( )
( )lcos

lsin
L
Cpj

lcos
QQ

S

S
g

r
g ⋅

⋅
⋅⋅⋅+

⋅
=

μ
μ

μ
r

r
r

r
r

             (21) 

Replace the (19) in the (20) result: 

    ( ) ( )lsin
C
LQjlcospp

S

S
rrg ⋅⋅⋅⋅+⋅⋅= μμ r

r
rrr              (22) 

    ( ) ( )lsin
L
CpjlcosQQ

S

S
rrg ⋅⋅⋅⋅+⋅⋅= μμ r

r
rrr

             (23) 

were: 
    SS CL

rr
⋅⋅=ωμ                 (24) 

    
ω

f
SS

C
jLL ⋅−=

r
                (25) 

    
ω

p
SS

C
jCC ⋅−=

r
                (26) 

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 
have ( ) 1=⋅ lcos α , ( ) 0=⋅ lsin α , result [4]: 

    
S

S
L

C
⋅

=
+

⋅
ωβα

ω 1
22  

the general formula (23) and (24), to become: 

  ( ) ( ) ( )lsh
C

Qjlsh
C

Qlchpp
S

r

S

r
rg ⋅⋅⋅

⋅
⋅−⋅⋅⋅

⋅
+⋅⋅= ββ

ω
βα

ω
βr              (27) 

  ( ) ( ) ( )lsh
L

pjlsh
L

plchQQ
S

r

S

r
rg ⋅⋅⋅

⋅
⋅+⋅⋅⋅

⋅
+⋅⋅= ββ

ω
βα

ω
β

r
            (28) 

 
2.  REFERENCES 
[1] Constantinescu, G., (1985): The theory of the sonicity, Bucureşti, 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 I. Ioan, Carmen Bal, Marcu Lucian ş.a. (2007): The sonicity applications. Experimental results, Iaşi, 

Ed. Performantica, ISBN 978-973-730-391-2 
[5] Pop I. I., (2006): The treaty of the sonicity theory, Iaşi, Ed. Perfomantica 


