FLOW INDUCED VIBRATION LAB

PURPOSE: The main purpose of this lab 1is to measure the
critical flow speeds of two cantilever tubes in water and to

compare the measured speeds with theoretical speeds.

PROCEDURE: An accelerometer is used to detect the tip motion
of each tube. Attach this to the round tube. Install the
tube on the wave tank towing carriage frame. Connect the
accelerometer and carriage speed indicator to an
oscilloscope. Use a ramp run up the tank to record the main
features of the tube vibration. Use constant speed runs to
focus in on the motion at specific speeds. Attach rope in a
spiral pattern to the tube and repeat the ramp run. Repeat

all of the tests for the box tube.

REPORT: Calculate the critical speeds for the two tubes.
Compare the theoretical speeds to the measured speeds. Also
compare the theoretical periods of vibration to the measured

periods. Comment on the results. Discuss sources of error.



The critical speed U for resonance:

U = D/[ST]
Circle S5=0.20
Square S=0.15

The critical speed U for galloping is:

U=1U, M/M, ¢ a

U, = D/T M, = pD?
Circle a=»
Square a=3§

The natural periods T of a cantilever tube are:

T, = 2T/K, V[[ML*]/[EI]]

K;=3.52 K,=22.0 Ks=61.7 K4=120.9

The second moment of area I is:

/64 (OD* - 1ID%)
1/12 (oD* - 1ID%

Circle I

Square I
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STI Vibration Monitoring Inc.

CMCP1100 Series
General Purpose Industrial Accelerometer

Fagfures
«  Small Slze Case, 1127 x 1057,

= Smal Footprint, /2"

= Integral Cable (5, 10 or 20 Meters)
« 100 m\fig Sensknly

]
» 0.32 Bz to 10 KHz Frequency Range [ 3 dB)
»  Wisherproo!
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%
¥ MUN DATAZ
%
clear all
name="'data.txt';
S=1onad (name) ;
nit=21000;
for it=l:nit
time (it)=5(1it,1);
shake (1t)=5(it,2);
speed (1tT)=5(1it, 3);
end
plot (Lime, shake, time, speed)
Xlabel({'time")
vlabel('g level')
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FIL.OW THDOCED WVIBRATION

FAST FOUORTER TRANSFEFORM

CANTILEVER TUBE DATH

o o e o o o

clear 11
name=—"data.tcxt "
S=1oad (mame ) -
cotcal=0.0
Dad=15S000
nic=102Z23"
Jic=mitc+1-;
bEitc=3it,/40:;
mit=Z2*nit:

LT

LT

for it=l1l:init
kEit=it4+pad:
shake (it)=5S(kitc, 2Z) :
tcotcal=totcal+S(kitc,Z) -
=rd
average=total/nit:
shake=shake—awverage:;
z=fft (=hake,mit) =
p==z.*conj () mitc;
Ff=1613* (0:bic)  /mMmit;
ploc(Ef,p(l:Eic+1))
xlabel ("h=")
wviabael ("g Lewel ")






