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Make sense of background info for your audience...

HATSOPOULOS

MICROFLUIDS

Challenges in Rheological Characterization of Thixotropic Materials

LABORATORY

Viscoelastic properties depend on time.

G (Pa) A

...don’t just list facts

Coussot et. al, JOR, 50(6), (2006).
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Presents one
general claim/
statement before
backing up with
more nuanced
statements/claims

HATSOPOULOS

ICROFLU
LABORATORY

Viscoelastic properties depend on time.

H 1].55 Challenges in Rheological Characterization of Thixotropic Materials

* Mutation time 4,,,, is the characteristic time constant for the change of the material.

G (Pa) Coussot et. al, JOR, 50(6), (2006).
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e At is the experimental time duration for
acquisition of a single data point.

1dg -1 . .
A = [;5] Where g is the property of interest.
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Information is introduced
seqguentially and builds on
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previous statements

Uses color to

highlight the
reasoning behind
a key claim
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Challenges in Rheological Characterization of Thixotropic Materials

Viscoelastic properties depend on time.

G (Pa) Coussot et. al, JOR, 50(6), (2006).
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Bentonite has the steepest slope
indicating highest mutation number

* Mutation time A4,,,, is the characteristic time constant for the change of the material.

* At is the experimental time duration for

ag]?! . .
A = ;—a—“t] Where g is the property of interest.

2m dl
= o)
w dt

— At
acquisition of a single data point. NMu = /Amu

Joshua D. J. Rathinaraj. Fluid Mechanics RQE, Jan 2021.

Provides complete picture
of existing literature without ’
giving excess detall



Motivation Problem Methods Results Conclusion
Use equations to show your thinking...
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slide is (very) complex

Joshua D. J. Rathinaraj. Fluid Mechanics RQE, Jan 2021. :
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Consider using schematics of experimental setups

PSDN

LSO XD
XR

Imaging
optics

PSDD
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(f;lOcm) OO

UV, objective

¢ lens

10X telescopes f=1m

Grating mount
3-axis rotation stage

Yy o—3
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“%5-Focusing lens
(f= 10 cm)
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3Laxis rotation
Stage
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<+—— XY stage

X .
XY stage with
servo-controlled linear motors

<+—— Granite block
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Consider using schematics of experimental setups

Experimental setup and parameters

12

m Density (kg/m3) |Viscosity (Pas) | Surface Tension (N/m) | Boiling Point (°C)

681.7 0.388x103 0.0197 98.4
Keeps components and '|:| YO 725.0 0.853103 00234 174
links at 90° when pOSSib|e ] seta1  EOTRS 1.180x10%  0.0256 207.6*

m 818.0 3.460x103 0.0267 271.1*

1. Micrometer * Volumetric Average Boiling Point

2. Fuel syringe

ij ;Iz(ﬁ”f;’;"“ needle Four fuels chosen with varying viscosity and boiling points
5. High speed camera

6. LED strobe lamp

7. Thermocouple

8. Temperature controller unit
9. Substrate holder

10. Flat plate heater

11. Target surface

> 1. C

(helps reduce clutter)

P

Only include relevant
components

Solid surface for impact: Smooth stainless steel placed on

Fuel drop spreading process is studied using high speed ~ Plate heater
visualization

Varying parameters

Impact Height H ~ 30-750mm

Surface Temperature T, ~ 30 °C to 410 °C
Fuel type

Qualitative observations: through images
Quantitative study: through image processing




Motivation Problem Research Objectives
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Emphasize the physics and meaning in equations

* Only use equations as they directly support your message
= Define all terms, and highlight significant ones

» Be familiar with the derivation, and underlying assumptions

<

¢nb X hfng'Dc?z ‘

Nucleate boiling Latent heat of

heat flux evaporation diameter
Bubble Nucleation site
departure density

frequency

Bubble departure

<
D e

Audience will know to look
out for this key term

Audience might not be
familiar with all terms
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Equations Example 1:

Equations
correspond to
slide’s message

Assumptions
are stated

Howdo F_and nfora vehicle
relate to the generated vortex?

Results

from Ruiz etal. 2010 JFM

Vehicle n Hydrodynamic Efficiency
Vorte@zUbti!ﬁ____m‘ .................................... 3 UB — Fr Thrust generated by vehicle
@ «— VB Vortex Ring Added Mass Coefficient
Uw <_" UOO D Uw Vortex Ring Velocity
@ __P pemm R

U (Steady) Vehicle Velocity

Conclusion

— Terms are clearly
defined

N Key terms are

W Power Transferred to Free Stream
~ VB
n= (FrUs) ~ 2(1 +aVB Uos Leverage these relationships to estimate
- T
(W) 3 — ﬁ thrust and efficiency visually by
= X Assumes: <—__ | measuring vortex speeg{d geometry
— ¢ steady vehicle velocity
_ ® Re >>1
(1) L.A.Ruiz, R.W. Whittlesey, J. O. Dabiri, Vortex-enhanced propulsion. Journal of Fluid Mechanics 668 ,5 (2010).

highlighted and
correspond to
underlines
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Equations Example 2:

Conclusion

Point of Use is 1/10t™" the flow rate,
giving 1/100" the pressure drop

Velocity in each channel

Q
Uy = ey
Use color to NWh -
highlight Cathode Significance of the
components Pressure drop relationship is explicit
agf Lul
\ ap=tullts AP o of2/R

Pressures in the stack are "
less extreme.

Tom Pankratz. Desal was initially driven by DC current and private equity. GWI, (January):45-53

Hannah Varner. Product Design RQE, Jan 2021. :
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Use space or color to make connections

Clear separation of data and corresponding impact

A

Ve
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RQ2. What emotions
arise from users’
interactions with
products designed
with information and
feedback
interventions?

\FACICL £

Negative Information  Positive Information

Feedback

Observation

Higher Positive Affect

Higher Negative Affect

Emotions similar to control

Implication

Evoked positive emotion <

Evoked negative emotion

Neutral emotions

Saadi, 2021

“RQ2” was in red. The
answers are here in red
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Discuss key results

Color is used to link
figures and text

L

/

Equality of communication might
suggest a stronger team process

One slice represents

quality of communication-by-team one individual D

o of stronger teams = o of weaker teams

4.8 6.1
4.8 4.1
3.1 4.1
4.2 3.5
5.5 3.4
7.0 3

4.4 3.6
3.2 3.6

One-tailed t-test showed that
stronger teams had higher
communication equalities

p-value of 0.11

30

Conclusion

Use annotations
to explain
complex plots

Details of the
method are present
but concise
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Discuss key results

= Avoid merely stating or listing out all the results
= Interpret key results and contextualize their significance

OPTIMIZATION RESULTS
PARETO-FRONT FOR CONVENTIONAL OPERATION | _ Sometimes

B Capital cost (CC) dominates annotations can be
over energetic cost (OC) | g more helprI than a
Convey ideally ¢ | legend (unless it
one message gets too busy)
per slide
0 100

' ) ) ! : ) )
10 o =0 10 120 110 160 150 20 220 240 260
Time-Averaged Current Density, ¢ [A/m”*

TC - Total Cost CC - Capital Cost OC - Operating Cost

10
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Conclusion

Use builds to introduce information in a logical flow

Simulations can predict when self-similarity begins

‘
H(S)
» ¢

rfff const.

Self-similairty variable at “nose”

5

¢ = .1;f(‘f)

5 =const. = xp(t) x T
p J

A

Which would you rather
see right off the bat?

Simulations can predict when self-similarity begins

t
H()
» ¢

g‘/— const.

Self-similairty variable at “nose”

zy(t)

Adding bit of
information at a time
helps control the
audience’s focus

Aditya Ghodgaonkar. Fluid Mechanics RQE, Jan 2021.

& = 'r("/ = const. = wy(t) x '
R e
> 24(0) te

Release gate location Closure time (from simulations)

Simulations can predict when self-similarity begins

1

= Numerical simulation
----- Spreading, linear fit: 3 ~ 0.37791
0.8 f| P+ Experiment

0.6
0.4 -

0.2

s () /25(0)

0

0 02 0.4 0.6 0.8 1

o

I
Memory of initial condition
influences fluid dynamics

By t = t;,, IC is ‘forgotten’ and self-
similarity begins. Here t,,,=27.99 s 18
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Use visuals to give context before a conclusion

Zoomed out

Zoomed in

Zoomed in more

Ridge Geometry: 3D Scan

Repeated
on next
slide

Rashed Al-Rashed. Structures RQE, Jan 2018.

Conclusion
Ridge Geometry: Aspect Ratio
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Ridge geometry remains constant:
system favors new ridge formation

60

|

Finally the
conclusion!

12
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Say your main points a few times, in a few ways

Temporal variation of the spreading diameter in the
post spreading phase

0.5 0.5 i t-spreading
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= Inorder to determine the post spreading rate, curve fitting analysis was performed on the
post spreading phase

B~1"

A power law fit is found to be the best fit for the post spreading phase

-

Rr

Key result visually
distinct from slide
content

Simple and impactful
restatement of key
results at the conclusion

Conclusions

Objective 1-To study the effect of surface temperature and fuel properties on the fuel drop spreading
process:

Drop spreading morphologies were investigated for the four fuels impacting on a solid surface at
varying temperatures

Dependency of maximum diameter on surface temperature and fuel properties was explored
= Spreading of fuel drops beyond inertia driven regimes was investigated

Objective 2- To evolve a detailed understanding of the single fuel drop spreading process on a hot substrate
that can be used for studying fuel spray impact processes in engines

= Simple empirical model for determining maximum diameter of spreading for fuel drop impacting on
surface at given temperature was proposed

= The validity of highly viscous drop spreading models for post-spreading analysis was examined



