Department of Automatics (TD 05: Fluid dynamics-2)
2nd Year Electromechanical License (Real Incompressible Fluid Dynamics)
Hydraulic & Pneumatic

Exercise N° 1 :

ANSWER
Vd
1) We calculate the Reynolds number |R =
10,5.0,03
AN|R =106% 315000) 100000 | : therefore the flow is rough turbulent.
10.5.0.03
2) |R=—————=2863,63|: 2000({R{ 3000 : flow is Transient
110.10
10.5.0.03 . :
- . ] - ‘) - .
3) |R 390.10° 1086.2| - R(2000 so the flow is laminar

Exercise N° 2 :

ANSWER
1) |V =—q§ =4.%(‘1’:= 02m/s
4
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2000 < R < 10° this is a smooth turbulent flow.

3) We apply the Blasius formula 12 =0316R7°%* = 0,025

' — N e { L

linear pressure drop is: Jp=-4—> 17)° -0.24 J /' kg

4) We apply the generalized Bernoulli theorem between points (1) and (2):
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Exercise N° 3 :

8)

AN.

donc :

ANSWER
4q 42.10°
V=" AN.[V=——=015m/
YV =2ar| ANV =703 me
Vd 015.013
2)|R, =——|AN|R, =——=19500
| (/_l] i (10-3
0 10°

3) 2000 < R, <10° : this is smooth turbulent flow.

7) Bernoulli's equation:

Or Vi=Vy, P1=P2=Pam & . AH1, = AH|+ AHs

P,=pq,lg(Z,~Z)- (AH+ AH)

P =

P
—|AN.
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4) Blench Formula ]2=0316.R,>*|AN. [1=0316.19500"% =0,02674
5) Linear pressure drop: AH, = -,{_% %*’LS.]
2 2
AHi= 002674 200" 1041248 _ 4 00756 7 /ke
2 013
. _ .
6) Singular head loss: AHs= —21,7 AN.
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« AHs = —2.0.33.7=—0.00742
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—Zl)=—"+< AH1,2
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P, =1000.2.107[9.81.(10-0)+0.1] =196 4 w




