09.TeamsFacilities

Monday, February 05,2018 5:20 PM

Today:
Schedule Bring to class:
Team member behaviors Zeroblasters
Facilities and Equipment Small fog machine
Ultrasonic humidifier
Desk toys
Admin stuff:

¢ Please sit with your team, so you can discuss possibilities as they
come up today

e Team First project plan due this Friday, Feb 9. Short statement of
what you are planning to do. Online in Canvas

e Team First image due Monday Feb 19. Same upload and posting
requirements as Get Wet.

e Schedule

e Example Reports: Read the guidelines. Good reports: 2012 team
First Ryan Kelley, Nicholas Travers

e Chem Stores: on campus source for glassware, chemicals, lab
supplies (cash OK):
https://www.colorado.edu/chembio/resources/research-
facilities/chemstores-chemstores-east

¢ Qptics cleaning tips: http://www.newport.com/How-to-Clean-
Optics/141176/1033/content.aspx
¢ Cleaning fluids: OK to buy a commercial variety, or try distilled
water first, then isopropyl (rubbing) alcohol, then ethyl alcohol
(lab grade), then acetone as a last resort.

Team Behaviors

This American Life #370 Ruining It for the Rest of Us.
Bad team behaviors: The Jerk, The Slacker, The Depressive
The cure: solicit input from everyone.

https://www.thisamericanlife.org/370/ruining-it-for-the-rest-
of-us/prologue-0
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Expectations For Teams
Flow Visnalization

Ressons for putting you on teams

S0 that you can attempt to image more complex flow phenomena. If the work of
developing a setup is spread out among you, then you can iry a challenging
experiment

2 Ao that you can atternpt more challenging imaging technigues. The teams were
chosen 1o spread out photographic and fluids expertise and equipment amongst
the teams

3 o hove partners 1o bounee ideas off of. This mokes ideas multply.

4. To get informal feedback on your work.
5 To mternet with students from different backgrounds.

Thus, working on a team 15 STRONGLY EXPECTELD, but not strietly resquired for the
team asaignments. You are nod required 1o work only with your team, but you are
expected 1o make significant effort 10 be wvailable 1o help them with their images and
ideas. You de not all kave to use the same equipment. Do plan (o spend at least an hour
o two lo help each of your eammates, and recognize that you can plan on having 4 10 &
person-hours at your disposal for vour project. Plan multiple mectings. I you find you
for specific sessions, lgure oul how 1o make i1 up 1o your leam,

are nol availa

¢ of the henefits of working in teams and of the appor
rong recommendation: don’t work only with your

T hope you will take adv
10 broaden your network. §
el for you professionally

Following from this, here are the expectations for the deliverables on the team
assignments

Each student 15 expected to turn in a unique image or video that they had primary artistic
and scientific responsibility for. You must give credit appropeiately in your report, by
explicitly naming the teammates that contribited, and what they did.

ch imagevid must be pccompanied by a report. [Fseveral imnges come out of the some
setug, you can copy descriptions of the apparates, and the basic physies. 17 appropr;
ive credil to report section authors, Be sure (o desenibe the details relevant 1o vour
particular image

Equipment and Facilities

Some stuff is in my lab, not in ITLL yet.

Flow Visualization Equipment and Facilifics

D258
MCEN 4151-5151) ATLS 41517 Film 42000 Arts 5200
i Thee Physics and Art of Fluid Flow

Here is a list of flow facilitics; equipment for cheekout is listed below,

Make & reservation with Daniel icki@Colorado edu 1o use the hig Beilities in the
ITLL (Hume, wind tunnel, sink space room). Seme of our Flow Vis equipment will be
farst-comel-Grat-served m the TTLL 1B level equipment bay {be sure 1o leave vour
cantact info and a list of what you have. To check out the smaller equipment in the TTLL,
see K Amey (ameyexciColorado edu). His office s the checkout office on the 20
level of the TTLL. I he is not there, pick up the eheekout phose on the south facing wall
near the seath stairs of cither kb level; an equipment checkout person shoubd be able 1o
help yen

assartment of free
Amey in ITLL

parts for DY setug:
has 0 stash of miscelln

Both ITLL aid Kea Forge bave space for temporary setups. For official aceess,
everybody must take 0 short fiee orientation tour (ones in your life} o keam whai is
tlable. Iden Forge towrs are MTR & dpm, lower enst entrance (Fleming huilding)
ITLL tors M-E 515, Tobby, bring Buffcard

* Means equipment is currently m Hertzherg's lab ECME 164, bat after first use will be
e ITLL for choul.

FLOW FACILITIES: AIR

Surprisingly difficult to capture.

Lighting

Visualizatum

T

Try projector
For light shect,
o sfrobs

zeroblast
timed.
senerator. Use
in the ITLL
sink space or
Arca 51 m ldea

made dark ). or
checkout for
b s

Stuge log

*Check oul log
penerators and
timed vorex
ator from
n 1B
equipment hay.
Check out zero
blasters and
projector fom
IH

Laser sheetfog
Diesk foy

Buill in rotating
mirros and
green lnser
pamier

Bult-in stage
fiog generator

Turbulent jet
erogs seetion
amd Toam air
turbulenee e

g
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Brynne Sutton, Emrys Hall,
Thomas King, Bethany
Rotherham FV2003




Mise wir flows

i ME
1B64 (TH lab)
only. 1 small

home checkout

Reuben's Tube

Strobe for
volume vis

TEG&G strobe,

provided

Maybe works.
Biright &
LED headlight
warks well oo,

Flame

Dy ice vapas®
humidifiers.
steaming pots,
medical
nchuliers

F Talors
Schlieren: Light
benl by 1
eradients

Could do stereo
with 2 small

Flame lengih
represents
pressure

Jet flaws,
positive

bu
cony

y
ive ow

Convective
flows from
warm'hal
objects: hands,
ear . hair
dryers
iturbulent jet).
You may need
time 1o make
waur own color
stops.

Can be used in

waler Lou.
Standm,

a
pipe, excited by
u loudspeakcer
o the end.

See Prof.

T You'll need

JH has
mebulizers,
humidifier

Hertzherg, last
T progects

o provide a
regulater]
propane supply,
and follow

Strabe ar 500
Watt work
lights or Mot
Star lights, or
new LED
foodlights (JH
eheckouty

Free surface or
foosd endoring
Be sure 1o
bleach water

clean, Try
poster pamt
oty

fows

combustion
aundeline:
FLOW FACILITIES: LIQUIDS
[ Lighting Viswlization | Phenomena | Access

Free surface:
weirs, hydraulic
jumgp, inclined
low, Wakes:
submerged
oljects, one can
inject dye. Jets:
enflow, reverse,

Sign up for
flume time in
ITLL. See

o
i Caloradn, edu
ITLL module
engineer.

al into & comksiner,
Conver with hot »

it hrcall

Hele-Shaw cell

Taylor-Saffman
instability

Transpocent, rigid

Colleen Stroud FV 2004

https://vimeo.com/74130357
By Susie Sie

Tanner Ladtkow, Tim Read

FV 2006

Melissa Talmage,
Nigel Gorbold, Lok

Kin lee, Christopher
McCray, Taylor

¢~ Start withviscous fluid ¢ 0 FVv2006
6bess, light dit6iscr

Inject less viscous fluid

http://www.flowvis.org/category/flow-

categories/saffman-tayloinstability/

(50 al)

Tele-Shaw cell |

Small (11 gal)
Fash Tunks,
Larger fish task,
pumps
uvinluble o,

transvers:. Morth Star
Boundary lights in ldea
Layers and Furge
¢ flows.
Includes water | Bubbles Diye, csagned for I

pamnp for
circulation

| Strobe or work

lights

Work light or

bounced strobe

| Strobe

rhenscapic
Nuid, paint,
anything safc
for drains
Food coloring.
e sure 1o
bleach water
clean
afterwards

Faod coloring
of detergent,
com syrup,
water, el

powder,
comstarch
particles;
anything voa
are willing o
put down your
own drain.

object wakes

Short jets,
VORER rings,
boudary

Saftiman-Taylor
imstahility

Stendy vertical
wortex (from
stirring
machine)
Small ring
generatars

[ *Cheek with JH

[T

first TTLE
e
checkout

checkout
In 18
Equipment
Hay.

LL or JH
checkout (take
howne 2 days)

available
Soap Filny Driffuse sunlight | Thin filn effect | Jets, wakes,
mnel; high is hest shear layers
humidity
needed

JH lab. Could - )
use a redesipn

Gilitter Tamks
i foot X 3 inch
black PVC half
twbes

LED or other
worklights
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diliter (Pearl-

1), Pearl Swirl
or pearlescent
shampoo

Wake and wave
phenomena

*InITLL 1B
Equipment
Ray.

Waould benefin
From =mall
Tecire pumn

Needs glass top
sheet

Gl Taylor film includes reversible flow

http://www.youtube.com/watch?
v=QcBpDVzBPMk&feature=youtube gdata pl
ayer

http://www.youtube.com/watch?
v=iGySs9bJbwU&feature=youtube gdata pla

yer



http://www.youtube.com/watch?v=QcBpDVzBPMk&feature=youtube_gdata_player
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http://www.flowvis.org/category/flow-categories/saffman-tayloinstability/
http://www.flowvis.org/category/flow-categories/saffman-tayloinstability/
https://vimeo.com/74130357

needed
Glitter Tanks | LED or ofher | Glitler (Pearl- | Wake and wave | *Ia TTLL 15
6 foot X 3 inch | worklights Fx), Penrl Swirl | phenomena | Equipment
black PVC half ar pearlescent Bay
tubes shampoa Would benefit
From =mall

| | recire pump
Fish Tank Strohe, LED or | Hydrogen Any mationin | JH. Exira
Jillabonly | worklights | Bubble salted water | training and
(voltage souree apparatus wark required
limitation) | |
Liquid Desk Bl i Various, JH. An . . . .
Toys: I mclusding low- | assoriment of Katina Butler, Kerstin Lieff, Adrien
lamg, vartex order dynamic desk

Robert, Chris Wilke, FV 2004 team1

Ferrofluid Climbs
http://vimeo.com/55136676

David Oakley, Peter Davis, Kerylyn Lay,
Jakob Anderegg, Brayden Hass.

2012

Pasted from <htt

Ferrofluid Flies Up
http://vimeo.com/55075720
Brayden Hass, Jakob Anderegg, Peter

Davis, Kerylyn Lay, David Oakley

https://www.youtu

be.com/watch? 2012
h4hZbNMEfo Pasted from

Kline's Flow

Visualization

p, drep turbulence, iy that have

NCFMF vid timers, sparkly wakes, droplet | Nnid motion
Mund m balls, molion Add Watercolors:
Flas polarized | Strcansing Cylinder wake | Prol. Hertzberg http://fabianoefner.com/?portfoli
light setp hirefringence Alsa have extra
Flund cell Nund aviulable,

bul apparatis

TLL or ldea
Forge’?
Inipassibile 1o
cliean up spills
Wil stain
anything.
Montoxie,
though
Gilyeerin JH lab, Mix
wilh soap
solutions 1o
extend sonp
film hile

Ferroluid Narmal studio | Move it with | Magnetic fiekd
lighting magnets lines

Tiroplet Splash .ﬁdm.cml Rellecton and | Worlhinglan | Check oul from
Systen Nikon camsern | refiaction of | jels, crown THonly e

| andl strobes fuids splashes

Small Equipment Checkont
PFlease note that thes equipment may be cither expensive, rare, or both. Stadents checking
ol exquipment are expected to take responsibility for the equip 1 i o,
staben, or broken, there are no funds available for replacement or repair (no, CL has no
ansuiaies for this stff).

nipment | Location | Motes X X . X
Tog generator I Fou 14 DonIoxR water-bascd http: fl rg/2016/09/11/worthington-jet-of-first-
oled) ghyeol solution. SAUgal drop-collides-with-second-drop/
don’t waste. Can leave

| | residue.

Stage fog generator, (small) | *ITLL 1B Equipment Bay
ar JH

Zero Blaster ring generator | JH
and fiog fuid |
Ultrasomic b *ITLL 1B Equipment Bay
437 sehlieren system (2) H
Bag schlieren {207 dimeter,
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& focal length, need 24
dark space)

CAMERAS and LENSES

Viswn Rescarch VR Micio
C110 High speed video,

Adter 2014 1 class demo

Clseck out from [TLL

Mo . Woodsig eolorado edu.

Olympis [-Spead high
speed video system

ME Kea Forge. Sec Shirley
Chessman

Training required. Up o
FOLO0M s, bt s Jow
reselution, and low
sensitivity: iweds lots of

light.

Canon EOS Rebel XT 8

Mpx, no mavie mode

See Prof. Hertzberg

Canon extension tubes {for
chiap benses, no electrons:

IH

Closeup Lenses: +1, 2 4 im
58 mm din, +2,+3 in 72 mm
i,

pass thiup

Canon zoom lens: EF T5- See Prof. Hertzberg Autefocus, but no mage
3l mm stabilization

Nikon extension tubes See Prof. Herlzberg

Mikon 24 mm wide angle See Prof. Hertzberg

Rens

Nikon 50 mm lens. See Prof. Herlzberg

Nikon macro Jens 102 mm Prof. Hertzberg Manual only

Steren cumeras (film)

See Prof_ Herlrberz

LIGHTING
Sunpak Auto 283 Flash See Prof. Hertrberg
istrobe) unit & 257 pe cable
-V AG pulsed lnser, See Prof Hertzherg Serious safety trning,
| sreen light required
CW 5 Wall argon jom laser | See Pral Herlzberg Serious trainmg and prwer
Logistics pequired.
Party strobe JH
SN W work bights, several | TTLL, JIHL
sets
Fluorescent shop lights: 3 IH
oot X 2 tubes
LED worklight pair, on JH
tripsd
North Star video lights (2}, | Idea Forge
conled

MISC

Gretag-Macbeth/X-Rite
Eye-1 Spectrophotometer

Sce Prof. Hertzberg: on
Toan to Prof. Bruns

For color calibration of
MONItors, camerns, printers
and projectors.

Targe black buckdrop (8| Idea Forge
foot syuare),
Small white Gable-top tenl, | 1dea Forge Provides diffuse white light
2t axd control of reflections

black velvet JH

Assorted tripods JH

Velbon Macro Slder JH Attaches between tripod
and camera. Donated by FV/
alum Nick Travers

LP Tumtable H For study of rotating flows

ATOC Equipment

Scott Kittefman <alan kittelmand colorado edu>
Department of Atmospheric and Oceanie Seiences
CB-311

303-492-4248 (lab phone pumber)

Scott has a wide range of equipment available, but he is caly able to belp two Flow Vis
groups 1his semester, so contact me if you want to use this equipment

1) Kanman vortices - Kalliroscope visualization in a large circular tank

2) Two layer tank with two immsscible Qusds

[ T—

L Ee—

950 g3

pprass 1250w fowg. Layor Dipets 7.5 con owch
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Example of  gravity current
with two layer tank

Kelvin-Helmholz instability in
a 6" chear acrylic tank ~two or
three layer - dye visualization



3) Double diffusive convectson “Salt fingers™
" -
/

Salinity
diffusion rate differences
result in vertical mixing.
within a statically stable
fuid.

5) Internal gravity waves in a continuously stratified luid- shadowgraph or Schlicren

visualization
Imerrad Wane 0 B Metar
st

"o
Pooar Sopptf

Yoty

i

Cotmer

Tubiog Clan
Tk Siee:

v 3 Hivin & 2.Sem e -
Ve aw suws et

7) Surface gravity waves with a shallow
water ripple shadowgraph imagery

Can visualize wave:

interference

reflection

refruction

dispersion group and phase velocity plane
and circular waves

Doppler effect

8) Thermal convection - aluminum (ake
visualization of convection over a heating
pad in 6" layer of silicone oil
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T

(55300 e )

9) Secondary circulations In rotating flows, Ekman boundary layers

Sida view Image of dye erupting vertically up out of the bottom Ekman boundary layer.
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