Multimedia Fluid Mechanics Online- Homsy script for
demonstration

Requirements-

- Use Firefox or Chrome at full screen (any issues zoom on or out)
- Visit www.cambridge.org/homsydemo

What is Homsy?

Multimedia Fluid Mechanics Online, funded by the National Science Foundation, and written and developed by
a team of experts including G. M. Homsy, will soon be available online. The online resource will include the
original DVD content fully optimised for all devices and screen sizes. It will allow users to view animations and
interact with virtual labs, and will be MathJax enabled for accurate rendering of mathematical notation.

Multimedia Fluid Mechanics Online complements and will be compatible with all standard textbooks on fluid
mechanics and includes eight modules providing short textual explanations of all standard topics with linked
visuals.

Key features:

e  Contains virtual labs rebuilt for online experiments

e Interactive simulations

e Pages describing theoretical development are accompanied by rollovers relating video material to
theory

e  Functionality to save material in your own library

Walk through Demonstration

1) You will initially land on the main landing page in front of paywall

- There are 8 modules corresponding to those available on DVD. You can get to them via the image or
the navigation bar.

- Only Boundary layers is live- this was chosen as it exhibits number of features that work on mobile
and web and is reflective of overall functionality and types of content

- Click on ‘Boundary layers’

6. M. HOMSY ¢t &l
Multimedia Fhuid Mechanics Onling

Weemaic,  Omamin  iaetail Pesomema | Simtariny

_T_

Search Multimedia Fluid Mechanics Online

(=)

Browse categories

Dynamics Interfacial Phenomena Similarity & Scaling



http://www.cambridge.org/homsydemo

2) On the Boundary layers landing page the video on right gives overview of selections from entire module-
this was opening video from the corresponding page on the old DVD.

- This page gives an overview of the module (what it is)

- Top buttons ‘View in Player’ ‘Share’ and ‘Cite’ don’t work in demo but will be able to create playlist,
cite and view in player when live

- Options on left-hand list are just a fraction of the full amount of options that will be available (150) for
this module on live launch

- The list gives you the option to display page number- this page number corresponding to the original
DVD pages. This is not currently live but will be on launch.

Boundary Layers
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3) Select ‘Attached and Separated Flows’ (606) from the left hand menu. This page includes a Cross-section of
an aeroplane wing, hover over blue text it highlights the image relevant to this.

Display page numbers: m Attached and Separated Flows

» ry Lay ts 3 Artachod and Separated Flow

The presence of the viscous boundary layer can have drastic effects on fluid flow, being responsible for drag forces on the body,
pressuse and energy losses ininternal and external flows, tic to the flow field. We ish between two

broad types of boundary layer Haws: attached and separated,

4) Click on Attached flow (607) - if you hover over the blue text in pale shaded areas (in this case thin layer) -
this will highlight something in image that demonstrates this. In this case it’s highlighted thin area around the
wing.



Attached Flow

undary Layers 3 Boundary Layer Concepts 3 Attached and Separated Flows » Attached Flow

In many flows the flow streamlines are redirected around the shape of the body, following the surface contour, and the effect of
the viscous forces is felt only within @ thin layer inihe vicinity of the wall. This is the case of the streamlined airfoil shown at
an angle of attack to the flow of 5 degrees. We say that this flow remains "attached.”

o Stanford University

5) Click on next page Separated Flow (608)-

- This shows an example of blue in shaded area (which illustrates something in the image) and
underlined blue text (which will links to another page (638) if you click on it). Click on the boundary
layer separation text.

Display page numbaers: a) Separated Flow

Boundary Layer Concepts v

) Add 1o playiist View in player

Under some conditions, for example when an airfoil is at a steeper angle to the flow (45 degrees in this case], the

0.3 region where the flow is no longer erganized along the surface, This

streamlines separate fi e

phenomenan is célled boundar .

6) This brings you to the overview page (638) which shows an interactive demo of the wing angle of attack at
different angles. The angle demonstrates why taking off on a plane for example it is bumpier or more
unsteady as the flow no longer follows the contours of the wing. You can change the angle to visualise this
(useful for aeronautical engineering for example).

Overview

BB 7dd to playlist Cite

The behavior of the boundary layer flow around a solid surface depends greatly on the shape of the body and its

relative orientation to the oncoming flow.

For example, a clear change in the flow behavior happens as the angle of attack of the airfoil changes. At low angles
of attack, the boundary layer is thin and the flow is smooth and attached. At high angles of attack, however, the flow
na longer follows the contours of the body, the boundary layer separates from the surface, leading to an unsteady
flow in the downstream end or wake of the surface.

Click on the scale to change the angle of attack and observe the onset of separated flow above a certain angle.

o Stanford University



7) Now click on viscous layer growth introduction (619) to see an overview of a lab.

- Unlike on the DVD the instructions and lab are side by side so you can see it without toggling back and
forth.

- This lab is what you’d do in a normal lab- take measurement, record and plot. On page 619, roll over
text in a shaded area on the left and the appropriate visual will be highlighted'.

- Goto page 621, where the instructions and the lab are placed on the same page (unlike in the DVD).

- You can conduct your own experiments; click a row in the table, and start the video, and draw a
vertical line where you think the boundary layer should end at a given instant. The value of delta and
time is recorded in the table. Do the same in a different row till the table is filled. The data is plotted
on a graph;

- You can plot different graphs, reset experiments and repeat at different viscosity to see its effect'
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In this virtual laboratory, you can measure the growth of the viscous m 4 200 ¢S o _
layer in two fluids with viscosities of 20 ¢5 and 200 ¢5. The 5 -
measurements are plotted using a variety of scalings so that you can # time (t) thickness (&)
compare behavior of the two fluids. You can stop the video at any time 1 0.00 0.00
and lake a measurement  of the viscous layer thickness by clicking 2 12.84 2 |
and dragging the mouse. The measurement will be recorded bothin \

3 0.00 246 \
the table andonthe graph . \

4 0.00 349 h
You can also switch betweenthe 20c5 and 200¢5 experiments 749 ] m
by selecting the tab above the data table.

G vs. wit &

Measurements from both experiments are plotted on the same graph
in different colors. You can change the scaling of the x-axis by clicking
on the appropriate tab above the graph.

Reset measurament data

8) Now select ‘Scaling of Boundary Layer Thickness (624).

- Thisillustrates- LaTeX- the page is Mathjax enabled for accurate rendering of symbols (the formula
below)
- This page shows a Video experiment for high and low viscosity and the formula that reflects this.

Display page numbers: ﬂ ) Scaling of Boundary Layer Thic...
Boundary Layers (§02] » B yLayors » Scaling of Boundary Layer Th
A
" BB Acd to playlist
: s The thickness of the boundary layer scales in the same way as the viscous layer in impulsive flow.
The two animations show Lagrangian markers following the flow over a plate for fluids with high and bow viscosities. The
A thickness of the region afected by the wall grows, as in the impulsive flow; however, now the timescale is replaced by a

convected time /L1, Le
FERYT Ve U,==z/, Re.

where Re.. is the Reynolds number based on the distance from the leading edge of the plate. You can measure these distances
yourself wsing the virtual lab on the subject




