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ME 818 Flow Induced Vibration R
(Credits 3) ‘r
COURSE OUTCOME
L]

it " sbrath rces, physical
“;\‘“‘“e qualitative and quantitative knowledge regarding flow induced vibration oY phy
phenomena of structures and technical us
; pects, ate complex problems.
Conereize and apply some specific methods to derify, analyze nd f0rmlte E0C0
L]

fe and structural phenomena,
Suggest methods and solutions in order to correlate flow velocities, pressure
boundary conditions with flow

- tentific, social and ethical
*  Ability to perform decision analysis and evaluations in reycarch considering scient!
aspects,
. Deseription
Unit 1 ’

* Waves in Fluids and Solid structures

: . _1ongitudinal and transverse waves in
Frequency and Wave number - sound wave in fluids - l.ongiwd",'“l’ Q“wnc‘(;”;ﬁ;ndrical shells
solids — Bending waves in bars and thin plates - Flexural yaves in thin wa /

Unit 11

Body and fluid oscillators and Nuid loading . i wrically excited vibration.
Body oscillators: Free vibration — Forced vibration — Self cxcxlcd_\llb_rl;dl:‘); ; Ia’:smf;?: 4 oscil);mors
Fluid oscillators: Over view — Diserete mass fluid oscillators — Distribute

: - t of wave radiztion,
Fluid loading: Type of fluid loading —Added mass and fluid damping, effect of geometry, effec :
cifect of viscosity and amplitude, effect of mean flow.

Unit 111

Vortex induced vibration and instabilities . ., _ )
Vorteyx induced vibration: Vonex-Sheddinyg frequency and Strouhal Number- ‘Lock-m phenomena — Vertex
induced vibration amplitude - Vortex shedding inside a tube bundle «'-.Strouhal r.xumbcrs for tube arrays.
Instabilities of tube arrays: Equation of motion for whirling — Stability analysis of tube rows and tube rows

bounded by wall - Fluid force co — efficient for wwhbe arrays — Wake induced vibration.

-
Unit 1V Z
Vibrations of pipe conveying fuid
Straight pipe conveying fluid - Equation of motion, Free vibration and stability analyss, stability boundaries, effect
of fluid pressure, gravity and damping forces . Curved pipe conveying fluid — Equation of motion, out of plans
vitration end stability znalysis, in plane vibration and stability,

f“’g: 5‘?.}4,“.\“1;

UnitV
Turbulence induced vibration

Elements of theory of random vibration — Static principles, turbulence spectra, response spectra. Flaxible rod
raralle . e :ctral density a joi

r‘.‘!o...ltl(! twrbulence Mow - cross spv.c!m! density and joint acceptance, mean square responsz. Vibration induced
by winu - spectra 2nd correlation of wind, response of structure 1o wind, wind tunnel simulation
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